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Executive Summary

The Town of St. Marys (Town) is conducting an Individual Environmental Assessment to
review alternative means to manage solid waste for a forty year period. The existing

St. Marys landfill Site (the Site) is nearing its approved fill capacity. The approved
Terms of Reference eliminate a number of Alternatives to the Undertaking based on
technical, financial and environmental criteria. The information presented in this report
follows the Hydrogeological Work Plan developed after Expansion of the Existing Landfill
was identified as the preferable Alternative to the Undertaking.

The property that the landfill occupies was originally owned by St. Marys Cement Co.
(SMC) and was included in its quarry licence. Prior to the landfill development surficial
clay was mined from portions of the Site and the north corner of the Site used to
stockpile materials associated with cement production.

The Site was approved as the Town of St. Marys landfill in 1983. Phase | operated from
1984 to 1993 and Phase I/l is the current fill area. The Site is a 37 ha waste disposal
Site with an 8 ha landfill area that includes the collection and diversion of recyclable
waste, acceptance and transfer of Municipal Hazardous or Special Waste (MHSW) and
the composting of leaf and yard waste. The Site has a perimeter leachate collection
system (Phase I) and a perimeter system with lateral collector lines below the waste
(Phase lI/1ll). The leachate collection system gravity drains to the Town's sanitary
sewer.

The study considered the geology and hydrogeology of the On-Site Study Area (the Site)
and Study Area Vicinity (1,000 m radius). The study included collection of background
data, analysis of operating and monitoring data, and collection of new field data.

The surface of the Site was impacted by industrial activity (quarry) prior to the landfill.
By 1978, no part of the Site was in a natural state. The groundwater was also impacted
by quarry dewatering. The topography of the Site is a result of the overburden mining,
stripping and filling, cement kiln dust stockpiling, realignment of the internal watercourse
and landfill construction. The highest elevation is the cement kiln dust stockpile (CKD)
and the lowest elevations occur along the watercourse.

On a regional scale, the overburden consists of layers of glacial till separated by inter-till
meltwater deposits. The bedrock is limestone and dolostone consisting of the Dundee
Formation, underlain by the Lucas Formation of the Detroit River Group. The top 8 to
10 m of bedrock is unsaturated. This is partially attributed to regionally low water levels
and partially to quarry dewatering.

The bedrock is a regional water supply aquifer with the Town of St. Marys obtaining its
water supply from three bedrock wells northeast of the Site. The Site is not within the
municipal Well Head Protection Areas. There are no Significant Groundwater Recharge
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Areas on the landfill Site. The SMC quarry north of the landfill and the northeast corner
of the landfill Site are mapped as Highly Vulnerable Aquifer. This is due to the removal
of the soil by the quarry which exposed the bedrock. The rural residential homes along
the west side of Perth Road 123 are supplied by private wells. Most of these are drilled
into the bedrock.

The groundwater flow direction in the bedrock is toward the west and northwest. This is
the direction of the regional groundwater flow, as well as the location of the North
Thames River and the SMC Thomas Street Quarry. The elevation of the River is above
the bedrock water level; therefore, there is no groundwater discharge to the river from
the bedrock.

The overburden consists primarily of silt and clay glacial till. The thickness varies from
10 m to 20 m due to an upward slope on the bedrock surface from southwest to
northeast, as well as removal of soil by SMC. There are no regional overburden aquifers
in the vicinity. There are shallow alluvial deposits associated with the river, as well as
localized sand seems that may be used by shallow wells. The shallow groundwater flow
on the Landfill Site is inward from high points along Perth Road 123 and the cement kiln
dust stockpile toward the internal watercourse.

Monitoring wells on the Site have been tested since 1984 and are currently tested twice
a year. There is no indication of landfill impact to the bedrock aquifer. This is due to the
effectiveness of the leachate collection systems and the Site hydrogeology. Three
shallow wells located on the west side of Phase IlI/Ill have elevated chloride
concentrations. These wells are screened in a sand seam in the till that extends below
part of Phase Il/lll. The wells are downgradient of Perth Road 123 and upgradient of the
landfill, therefore road salt is a possible source. However, in 2015, elevated
concentrations of boron and iron were noted in a monitoring well. The wells were
investigated as part of on-going operations and monitoring of the Site.

Water samples collected from the internal watercourse show similar water quality
between upstream and downstream sampling stations. This indicates no landfill impact
on the watercourse.

Five preliminary landfill concepts were developed in order to assess the Alternative
Methods. These included vertical expansion, horizontal expansion, a new waste
footprint and combinations thereof. Each alternative was evaluated according to how
Site alterations would impact the groundwater and surface water. Mitigation measures
were identified for each potential impact. The impact and associated mitigation
measures were ranked according to the magnitude. The rankings were:

R.J. Burnside & Associates Limited 300032339.0000
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e Minor potential impact - requires monitoring with potential for future mitigation;

o Low potential impact - requires site feature alterations with continued monitoring;
¢ Medium potential impact - requires enhanced engineering with monitoring; or

o Major potential impact - requires substantial engineering measures.

The purpose of outlining the mitigation measures was not to provide all the possible
outcomes, but to evaluate the magnitude of the impact by the scale of the mitigation
measures that may be needed. The Alternative Methods were then ranked from least
impact (fewest major mitigation measures required) to most impact (major mitigation
measures required).

R.J. Burnside & Associates Limited 300032339.0000
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Disclaimer

Other than by the addressee, copying or distribution of this document and related
instruments of service, in whole or in part, is not permitted without the express written
consent of R.J. Burnside & Associates Limited (Burnside).

In the preparation of the various instruments of service contained herein, Burnside was
required to use and rely upon various sources of information (including but not limited to:
reports, data, drawings, observations) produced by third parties. Burnside has
proceeded on the belief that third parties produced their documentation using accepted
industry standards and best practices and that all information was therefore complete,
accurate, unbiased, and free of errors. Similarly, Burnside has applied accepted
industry standards and best practices in the preparation of the various instruments of
service contained herein. As such, the comments, recommendations and materials
presented reflect best judgment in light of the information available at the time of
preparation. Burnside and its employees, affiliates and subcontractors accept no liability
for inaccuracies or errors in the instruments of service provided to the client arising from
deficiencies in the aforementioned third party information or arising from undisclosed,
non-visible or undetected conditions.

Burnside makes no warranties, either express or implied, of merchantability and fitness
of the documents and other instruments of service for any purpose other than that
specified by the contract.
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1.0 Introduction
1.1 Background

The Town of St. Marys (Town) is conducting an Individual Environmental Assessment
under the Environmental Assessment Act to review alternative means to manage solid
waste over a forty year planning period. The existing St. Marys landfill Site (the Site),
Environmental Compliance Approval (ECA) Number A150203, is located at 1221 Water
St. South, St. Marys, Ontario. The 37 ha Site was part of a former clay borrow pit that
was used by St. Marys Cement in cement manufacturing and contains an approved fill
area of 8 ha. The landfill is nearing its approved fill capacity and a new means to
manage post-diversion solid waste is required. The location of the existing landfill is
shown on Figure 1 Site Location and Figure 2 Regional Location.

Terms of Reference (TOR) were approved by the Minister of the Environment and
Climate Change on December 29, 2014. The TOR laid out a strategy for completing the
EA. The TOR also included a summary of pre-planning work which had been done to
eliminate a number of Alternatives to the Undertaking. Those Alternatives which were
eliminated due to a variety of technical, financial and environmental criteria included:

¢ Do Nothing;

e Energy From Waste;

¢ Enhance Waste Diversion; and

e Construct a new landfill site at a new location in the Town.

Further assessment was conducted to evaluate transporting waste to a landfill in another
jurisdiction or expanding the current landfill Site. This assessment completed in 2015
eliminated waste Export to Another Jurisdiction from further consideration.

Work Plans, a requirement of the TOR following identification of Expansion of the
Existing Landfill as the preferable Alternative to the Undertaking, were prepared in

July 2015. The Work Plans provide methodologies for completing the evaluation of
Alternative Methods for Carrying out the Undertaking. Work Plans were prepared for the
following disciplines:

e Terrestrial and Aquatic Ecology;

o Geology and Hydrogeology;

e Socio-Economic Environment;

e Air Quality; and

e Archaeological and Cultural Heritage.

The information presented in this report follows the framework provided by the
Hydrogeological Work Plan.

R.J. Burnside & Associates Limited 300032339.0000
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1.2 Study Purpose
If it is decided to expand the existing landfill, the Undertaking will be defined as:

The expansion of the St. Marys landfill in order to provide the necessary
capacity to fulfill the Town’s post-diversion solid waste disposal needs for
the next 40 years.

The purpose of this study is, therefore:

To evaluate a variety of Alternative Methods for expanding the St. Marys
landfill in order to fulfill the Town’s post-diversion solid waste disposal
needs for the next 40 years.

1.3 Alternatives to Be Assessed

Several design options or Alternative Methods were considered with respect to landfill
expansion. Alternative Methods are technically, economically and environmentally
feasible ways of Carrying out the Undertaking. For this Study, the Alternative Methods
included various design options associated with the expansion. Increased waste
diversion will be considered for the preferred Alternative Method but will not constitute
part of the undertaking. The Alternative Methods to be reviewed are identified in Table
1-1.

Table 1-1: Alternative Methods for Carrying Out the Undertaking

Alternative Methods Description
1 | Vertical expansion of the This Method involves an expansion in the vertical
existing landfill direction within the existing footprint of the landfill.
2 | Horizontal expansion of the | This Method involves an expansion outside of the
existing landfill existing landfill footprint.
3 | A combination of vertical This Method would involve partial vertical expansion
and horizontal expansion along with some horizontal expansion of the landfill
footprint, basically a mixture of Methods 1 and 2.
4 | Development of a new This Method involves closure of the existing 8 ha
landfill footprint footprint and development of a new landfill footprint
elsewhere on the 37 ha Site.
5 | Vertical expansion plus a This Method is a combination of Methods 1 and 4.
new footprint

R.J. Burnside & Associates Limited 300032339.0000
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1.4 Study Area

Two specific study areas were identified for study and are shown on Figure 3 Study
Areas. These were:

e On-Site Study Area - includes all lands associated with the existing St. Marys landfill,
the 37 ha site located as 1221 Water St. South, St. Marys; and

e Study Area Vicinity - all lands within a 1,000 m radius of the On-Site Study Area.
1.5 Study Scope

The scope of this study involved setting out the known characteristics of the On-Site
Study Area and the Study Area Vicinity, then assessing the Alternative Methods in light
of the following considerations.

What would be the potential negative effects on:
e groundwater quality, quantity and movement?
o surface water quality, quantity and movement?

e surface or ground water from accidental spills or releases to the environment
(e.g., leachate)?

e soil erosion or sedimentation on or off site?
1.6 Study Timeframe

The EA considered the potential effects over two time periods:

e Construction and operation of the expanded landfill:
— Construction is currently anticipated to commence in 2018; and,
— Operations would then occur over a 40 year period, ending around 2058.

o Closure and post-closure of the landfill, including possible impacts due to climate
change.

R.J. Burnside & Associates Limited 300032339.0000
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2.0 Site History
2.1 Site Development

The property that the landfill occupies was originally owned by St. Marys Cement Co.
(SMC) now a wholly-owned subsidiary of Votorantim Cimentos based in Sao Paulo,
Brazil. Founded in 1912, SMC offices and the cement plant are still located north of the
landfill in an area that was formerly a quarry (see Figure 4 Regional Aerial Photograph).

Prior to the development of the landfill, the property was licenced by the Ministry of
Natural Resources as part of the SMC quarry. Historical aerial photographs show that
soil was stripped from the north end of the Site and possibly some rock quarried. The
surficial clay was also mined on portions of the Site for use in the cement production.
More recently, the north end of the Site was used to stockpile soils and materials
associated with cement production.

Appendix A contains photographs that show the Site from 1955 to 2013. The table
below describes the main activities or changes to the main features.

Table 2-1: History of the Site through Aerial Photographs

Year | Description

- agricultural fields

- water course enters Site in the current location but bends north (not
northwest as it does now) and appears to outlet at the southwest corner of the
quarry

- swale in the field west of the watercourse appears to drain east into the
watercourse

- area north of landfill boundary stripped of overburden, possibly rock quarried
- several elevations (lifts) and rock faces visible on quarry property

- still primarily agricultural field

- a shallow lift of quarrying has moved into northeast corner, deeper lifts are
still north of landfill boundary

- watercourse in same location

- stockpile between quarry face and watercourse appears to be overburden
stripped from the quarry north of the stockpile

- excavations and earth moving visible over entire Site (clay mining)

- no agricultural fields remain

- a large stockpile is present in northeast corner (assumed to be cement kiln
1978 | dust), partially on the previous stockpile (overburden) and partially on the
shallow edge of the quarry

- watercourse has been re-routed

- water in quarry ponds north of landfill

1955

1963

R.J. Burnside & Associates Limited 300032339.0000
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- appears to show extent of clay mining on landfill Site
- poor photo quality

- clay pit face visible along full south boundary of Site
1989 | - landfilling is occurring on Site, Phase | is visible

- cement kiln dust pile is visible

- Phase | completed

- Phase II/1ll landfilling in east half of footprint

1980

2000 1 _ minimal change east of watercourse since 1989
- landfill stormwater management ponds visible
2006 | - Phase lI/lll continues landfilling in east half of footprint
- vegetation starting to develop on kiln dust stockpile
- Phase Il/lll east half covered, landfilling in west half of footprint
2013 . . . . ,
- increasing vegetation cover along watercourse and on kiln dust stockpile
2.2 Landfill Construction

In 1979, the Town began investigating the feasibility of using a portion of a former clay
pit owned by SMC as a municipal landfill site (CRA, 1982). The 16.2 ha property was
smaller than the current Site. The property was leased from SMC. At the time, the long-
term end use planned for the Site was to become part of a greenbelt buffer zone
surrounding the SMC plant (CRA, 2011).

A Hydrogeologic Investigation was completed with a report issued in November 1982.
The Site was approved in 1983, landfilling began in December 1984 in the area known
as Phase |. The proposed bottom elevation was 315 m above mean sea level (amsl)
(CRA, 1982 Plan 2). Phase | was completed and finished with final cover in the summer
of 1993 (CRA, 2012).

A second Hydrogeologic Investigation was completed in November 1992 for Phase Il/111.
Phase II/lll was divided into 8 stages, which corresponded with the development of the
leachate collection system from east to west. Stage 7 was constructed in the fall of 2010
and began receiving waste in December 2010. A weigh scale was installed in 2012 to
assist in operations and filling control. Stage 8 was constructed in late summer 2013 and
began receiving waste in September 2013 (Burnside, 2013). This is the current cell.

The Town purchased the property from SMC in 2009. ECA No. A150203 dated

June 24, 2010 (amended 2013 and 2015), reflects Site ownership by the Town and
incorporated additional land from SMC to bring the Site to its current size. The Site is
now a 37 ha waste disposal Site with an 8 ha landfill area. The ECA also approved the
Site for the collection and diversion of recyclable waste (including WEEE), acceptance
and transfer of Municipal Hazardous or Special Waste (MHSW), and the composting of
leaf and yard waste.

R.J. Burnside & Associates Limited 300032339.0000
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Phase | had a volume of 104,000 m3 and Phase Il/lll had a maximum volume of
276,000 m3. The maximum waste volume that can be landfill per year is 20,000 m3.
ECA Notice No. 2 dated November 16, 2015 increased the approved volume of Phase
[I/11l to a maximum of 291,850 m? for an interim period ending September 30, 2016.
ECA Notice No. 3 dated September 6, 2016 approved a Phase II/lll volume of
307,950 m? for a period ending September 30, 2017.

The EA Terms of Reference (December 2013) determined that the disposals capacity
required for the Town for a 40 year planning period would be 708,000 m3. As discussed
in the EA Document, this has been confirmed in accordance with the TOR.

2.3 Leachate Collection System

The Phase | leachate collection system is a perimeter system consisting of perforated
collector pipes connected between manholes. It was installed as a contingency system
to control mounding within the waste.

The Phase Il/lll collection system incorporates perimeter collectors as well as lateral
collectors passing beneath the waste. The system was extended as each new Phase
was constructed. Both the perimeter system of Phase | and the underdrain system of
Phase II/lll restrict the movement of leachate beyond the landfilling footprint and control
the leachate mound within the waste. The location of the leachate collection systems in
Phase | and Phase Il/lll are shown Figure 5 Site Plan.

Initially, leachate from Phase | was collected in a holding tank near MH1 (PH1).
Leachate from Phase II/Ill was collected in a holding tank near MH3. In 1997, a sewer
was installed to gravity drain the leachate directly from the leachate collection systems to
the Town's sanitary sewer system. The Phase | leachate holding tank was
decommissioned in 2008. The Phase Il/lll leachate holding tank was used to connect
the Phase Il/lll leachate collection system to the gravity sewer. It contains a valve to
shut off leachate flow for maintenance of the sewer line. There is no leachate storage
on site.

R.J. Burnside & Associates Limited 300032339.0000
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3.0 Study Methods

The study considered the geology and hydrogeology of the On-Site Study Area and
Study Area Vicinity. Preliminary landfill concepts were developed in order to assess the
Alternative Methods. Alternative methods included vertical expansion, horizontal
expansion, a new waste footprint, and combinations thereof.

The Hydrogeological Work Plan was based on potential impacts from these alternatives.
For example, a vertical expansion could add to the contaminant loading of the existing
footprint. A leachate collection system that controls the mounding within the waste could
be used to reduce leachate migration from the waste and minimize impact on
groundwater flow direction. A horizontal expansion that increases the waste footprint
could shift the contaminant load to a different part of the Site. This could create impacts
downgradient and downstream of the new footprint and alter the location of the
downgradient monitoring boundaries.

The EA Terms of Reference (December 2013) determined that landfilling capacity
required for the Town for a 40 year planning period would be 708,000 m3. To achieve
this volume, preliminary concepts indicate that a combination of vertical and horizontal
expansion may be required; vertical expansion alone may not provide the necessary
capacity.

Components that were considered in assessing the expansion concepts included:

¢ Regional geology and hydrogeology - aquifers and water use;

e Site geology - soil depth, texture and stratification, bedrock depth and
characterization; and

¢ Site hydrology - occurrence and movement of water across the Site including
groundwater & surface water interaction.

3.1 Background Data Collection

A substantial amount of data already existed for the landfill Site, although not all of it was
readily accessible. The Site is not a green field and has been used for resource
extraction, production, and landfilling for over 50 years. In addition, adjacent properties
have also been used for resource extraction and monitoring, and for individual homes.
Data from various sources was located and incorporated into an updated Site
conceptual model. Data sources are listed below, and individual references are
provided at the end of this report.

Background data sources included:
e Published geology and hydrogeology maps and reports;
e Landfill hydrogeological investigations and design documents (1982 and 1992);
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¢ Landfill monitoring reports (2010 to 2015);

o Aerial photography and satellite imagery;

o Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA);
e Ontario Ministry of Natural Resources and Forestry (MNRF);

e Ontario Ministry of the Environment and Climate Change (MOECC);
¢ Thames-Sydenham and Region Source Protection;

o Upper Thames River Conservation Authority;

e Environment Canada;

e Town of St. Marys; and

e St. Marys Cement Co. (SMC).

3.2 Field Data Collection

The need to collect additional field data to fill in data gaps was acknowledged. This data
collection began in the late fall of 2015 following the approval of the TOR and the first
public information centre that allow input from the community. However, due to the
nature of groundwater investigations and the freezing of surface water during the winter
of 2015/2016, the collection of field data is ongoing and will continue for some time
(approximately 6 to 15 months depending on the type of data). The new data will be
added to the knowledge data base for the Site and used for potential landfill design, EPA
application, and for the ongoing monitoring of the existing Site.

Test Pits

Test pits were excavated east of the existing Phase | and Phase Il/lll landfill areas, east
of the watercourse and around the cement kiln dust pile. The purpose of the test pits
was to determine the surficial soils beyond the current landfill footprint. The pits were
excavated using a tire-mounted backhoe. Observations on soils and water occurrence
were recorded. Soil samples were collected and retained. The locations of the test pits
are shown on Figure 5 Site Plan.

Drive Point Piezometers

Three drive point piezometers were installed along the watercourse. The locations are
shown on Figure 5. The purpose was to provide water level data below the watercourse.
The drive points were installed beside the existing surface water sampling stations, with
the exception of the upstream station (SP1-10). The channel is wider at SP1-10 and the
water tends to pond. The drive point (DP1) was installed further west where there is
measurable flow in the channel.
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The drive point piezometers consisted of a 20 mm diameter, stainless-steel screen with
a drive tip at the bottom. The screen is 0.3 m long and is coupled to a length of 20 mm
diameter steel pipe. The piezometers were driven into the bottom of the watercourse
channel until the bottom of the screen was approximately 0.7 m below the base of the
channel. A fourth piezometer was to be driven deeper into channel at the location of
SP2-93 and DP2. However, the drive tip met refusal at 0.9 m, assumed to be dense
native silt/clay till. Continuing to drive the tip into the dense till bent the steel pipe and
screen without obtaining any more depth. The piezometer was removed.

Existing Non-Monitoring Wells

Existing wells were identified that are not part of the monitoring program (non-monitoring
wells). These wells, on the landfill and on adjacent properties, provide additional
geology and water level data relevant to this assessment. Three wells were found in the
cement kiln dust stockpile (MW04-1, MW04-2 and MW04-3) and a fourth well (a bedrock
well) was located east of Phase II/lll (MWO04-4). The locations are shown on Figure 5.
The wells were originally installed for SMC; however, SMC was unable to provide well
logs. Burnside measured the depths, elevations and water levels in December 2015.

Another well has been located at the north property boundary. This is a 42 m deep,
150 mm diameter steel cased well. It was likely installed by SMC when they owned the
property; however, they have not been able to provide a borehole log for this well.
Likewise, the well is not in the MOECC Well Record database. The depth and elevation
were measured by Burnside. The depth of the well suggests that it is completed in
bedrock. Water levels are also being measured.

Water Levels

The Work Plan stipulates monthly water levels be measured on Site for a minimum of six
months. These water level events are in addition to the water levels measured as part of
the current monitoring program. Water levels are measured in the monitoring wells, in
the non-monitoring wells, in the drive points and at the surface water stations. Water
levels were measured on December 14, 2015, March 8, March 29, April 27, May 31,
June 29, July 27, and October 4 of 2016. Levels were not measured in January or
February 2016 as surface water and shallow groundwater installations would have been
frozen. Water levels at all measuring points (monitoring and non-monitoring) continued
to be measured during the spring and fall monitoring events.

Automatic Water Level Data Loggers

Automatic loggers were installed in three wells to collect continuous water level
measurements. The purpose is to collect data on seasonal variations and well response
to rainfall events and external pumping.
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The wells instrumented were MW04-4 (bedrock), OW5-84 (deep overburden) and
OWS8B-10 (shallow overburden near bedrock well). The Work Plan stipulates that this
data continue to be collected for up to 15 months. The initial frequency is hourly but may
be reduced depending on variability of water levels. The data was downloaded monthly
coinciding with the manual monthly water level measurements and continues semi-
annually to coincide with monitoring events. This data collection is on-going.

Surface Water Flows

Surface water flow rates are measured at the downstream surface water station (SP3)
for the Site’s annual monitoring program. The Work Plan required additional
measurements upstream (near DP1). The first measurements that included both
stations were made on March 29, 2016. The flow rates upstream and downstream were
measured monthly through the spring into summer (March to July) in conjunction with
the monthly water level measurements.

Geomorphic Study of Watercourse

A detailed assessment of the existing watercourse was completed by Parish
Geomorphic! during the summer of 2015. The study was completed as part of the
Ecological Work Plan.

Elevation Survey

All test pits, drive points and non-monitoring wells were surveyed to establish locations,
ground elevations and measuring point elevations.

Installation of New Groundwater Wells

The Work Plan included a program of drilling and new well installation. The reason for
including drilling at this early stage was the lack of data available for the Site. When the
Work Plan was prepared, borehole logs and well details were not available for most of
the monitoring wells in the current monitoring program. There were no records for the
previous landfill investigations and no wells on the east side of the watercourse.

Additional efforts by the Town in the fall of 2015, resulted in all of the logs from previous
Site work and monitoring installations to be made available. In addition, SMC was able
to provide information on their wells, excavations and dewatering. Wells were located in
the cement kiln dust stockpile and accessed. This information allowed for the creation of
Site cross-sections and a better understanding of the Site conceptual model.

Depending on the Alternative Method of expansion for the landfill, construction could
occur over a substantial part of the Site. There was a possibility that the watercourse

' As of 2016, Parish Geomorphic is now referred to as Matrix Solutions Inc.
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would have to be relocated. In addition, Site operational areas may have to be
relocated, as could the stormwater control features. Several existing monitoring wells
may need to be decommissioned and replaced. Therefore, new wells located to provide
useful data would likely be endangered by Site construction in the near future.

In December 2015, a decision was made to defer the drilling program until later in the
approval stage. A call was made to the MOECC to discuss this alteration to the Work
Plan. Burnside suggested that delaying installation until the configuration of Site
facilities had been determined would result in a better monitoring network. However,
one new well was added in November 2016 following additional discussions with the
MOECC. This well, OW36, was installed downgradient of the Phase Il/1lI fill area.

3.3 Data Analysis and Existing Conditions Review

All of the data collected to this point has been analyzed. In addition, the geologic data
was used to develop cross-sections of the Study Area Vicinity and the On-Site Study
Area, and update geology and groundwater mapping.

At this point, the data has been analyzed to identify knowledge gaps and to determine if
the new data significantly changes the conceptual model. Significant knowledge gaps or
changes to the conceptual model may impact the selection of alternatives or the design
of the alternatives.

The analysis considered the following:

e Occurrence of surficial shallow sand or gravel in the potential footprint;

o Depth and character of till above the bedrock;

o Depth to water (perched conditions);

e Shallow groundwater movement across a potential landfill area;

¢ Influence of the watercourse on shallow groundwater movement;

e Potential for landfill contaminants to reach the watercourse;

e Potential for landfill contaminants to reach the bedrock;

e Leachate production and collection;

¢ Potential for mutual interference with licenced aggregate operations; and
e Characteristics of the existing cement kiln dust stockpile.
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4.0 Existing Conditions
4.1 Regional Setting

As shown on Figure 2, the St. Marys Landfill Site is located in the southwest corner of
the Town of St. Marys. The Site is approximately 2.4 km south of the downtown area on
Water Street South (which becomes Perth Road 123). Between the Site and the Town's
residential/commercial core is the SMC Plant, several former quarries and a recreational
area (tennis courts and supervised swimming in one of the abandoned quarries).

The SMC owns the land surrounding the north, east and south sides of the Site (see
Figure 4). The mined out rock quarry and ponds within which the cement plant is
located, is directly north of the Site.

Mined-out clay pits east of the Site are currently used for stockpiling raw materials and
waste materials produced in the cement-making process. Beyond this disturbed area is
a small agricultural field and industrial land.

The area south of the Site is licenced for aggregate resource extraction but is currently
under agricultural use. The area west of the Site (between Perth Road 123 and the
North Thames River, has been developed into a strip of low density, rural residential
properties. There is also a residence on a small block of land between Water Street
South and the Site’s western property boundary (see Figures 4 and 5).

4.2 Regional Geology
421 Topography and Drainage

Regionally, the ground surface slopes downward from east to west. In the Study Vicinity
Area (within 1,000 m of the Site), ground surface elevations range from less than 295
metres above mean sea level (m amsl) adjacent to the Thames River to approximately
325 m amsl adjacent to the landfill Site. Elevations rise to 330 m amsl east and south of
the landfill.

The North Thames River lies approximately 300 m northwest of the Site limits. The
North Thames River is a major watercourse formed as a spillway by glacial meltwaters
from the ice lobe that created the Mitchell Moraine northwest of the river. The Site is
within the Upper (North) Thames River Drainage Basin. The North Thames flows south
to London and then southwest where it discharges to Lake St. Clair. Locally, the river
flows in a southwesterly direction from St. Marys.

There is an unnamed watercourse that flows through the landfill Site. It has a relatively
small drainage area of approximately 600 ha. This small watershed is bounded to the
north and east by Trout Creek which flows westward through the Town and joins the
North Thames River north of Queen Street (see Figure 2). To the south is Gregory
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Creek that flows south and west. To the west are a number of small creeks that flow
northward directly to the North Thames River.

4.2.2 Overburden

The surficial geology of the area is shown on Figure 6 Surficial Geology. The regional
overburden consists of successive glacial till deposits. Glacial till is unsorted material
deposited in direct contact with the ice sheets that covered large areas of the continent.
This type of soil contains varying amounts of clay, silt, sand, and gravel, as well as
cobbles and occasional boulders. Where there is more than one layer of till, each layer
marks the advance of progressively younger ice sheets (therefore deeper layers are
older).

The oldest till, which rests on the bedrock surface over a large part of Southern Ontario,
is the Catfish Creek Till. There are no outcrops of this till mapped in the vicinity of the
landfill because it has been buried by younger tills. Catfish Creek Till is an olive to buff
stony sandy to silty till. It is characteristically hard and often referred to as hardpan in
drill logs (Karrow, 1977). Karrow reported a silt till between the bedrock and the Catfish
Creek Till in an exposure at the St. Marys Cement old quarry south of St. Marys. This till
may be older than the Catfish Creek.

The surficial geology map (Figure 6) shows small outcrops of a clayey silt till south of
St. Marys. It is thought to be younger than the Catfish Creek Till but may be quite local
and not present at the landfill.

The dominant surficial till east of the North Thames River is a sand-silt till (Sado and
Vagners, 1975). It may correlate to the Tavistock Till north of St. Marys. The Tavistock
Till is a gritty clayey silt till. Near Wildwood Lake it is approximately 14% clay, 58% silt
and 28% sand.

The dominant surficial till west of the North Thames River is a clayey silt till that
correlates to the Rannoch Till. It is not found in the vicinity of the landfill.

The large continental ice sheets alternated between advances and retreats. Advances
were usually marked by the deposition of till and the retreats by water sorted deposits
carried from the ice by the meltwater. Therefore, the various layers of till may be
separated by lenses or seams of gravel and sand, silt and clay. This type of soil can be
highly sorted and may consist of only sand or only clay. These inter-till deposits can be
small and isolated or significant and regional. One such significant deposit is the
Wildwood Silts located near Wildwood Lake approximately four kilometers east of the
Site. These are a thick lacustrine sequence of stratified silts (several tens of feet) often
overlain by sand and minor gravel.

The most recent deposits lie on top of the till southwest of the Site. Meltwater from the
last ice advance left gravel deposits along the Thames River channel and a large area of
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sand south of the River and west of Perth Road 123. There is a small area between the
sand deposit and the Site mapped as lacustrine (sand, silt and clay). This extends onto
the western part of the Site and was likely the source of the mined clay. Most of the Site
is mapped as “Man-made” as the Site had already been disturbed by human activity
before 1973-1974 when the mapping took place.

The various deposits that may make up the overburden within the vicinity of the Site are
summarized below. The order is from oldest (lowermost) to youngest (uppermost).

1. Possibly a local clay or silt till directly overlying bedrock that may be the oldest
local till.
2. Catfish Creek Till, a regionally extensive stony sandy silt till that is very hard

(hardpan) generally considered to be the oldest regional till.

3. Clayey Silt Till, local, probably younger than the Catfish Creek till (outcrops south
of the Site and may or may not be present at the Site).

4. Inter-till deposits associated with meltwater, possibly related to the Wildwood
Silts.
5. Tavistock Till, regional, a gritty clayey to sandy silt till that occurs extensively at

the surface south and east of the North Thames River.

6. Surficial glacio-lacustrine and glacial outwash deposits associated with last
meltwater event.

Drift thickness mapping (Sado and Jones, 1980) indicates that the overburden in vicinity
of the Site ranges from 10 to 15 m thick (north of the Site) to 30 m thick (south of the
Site). This mapping was based not only on MOECC water well records, but on the
numerous geotechnical boreholes drilled on SMC properties.

Three cross-sections were constructed through the Study Area Vicinity using geologic
data from the MOECC water well records, from deeper boreholes on the landfill Site and
from information provided by SMC. The locations of the wells and cross-sections are
shown on Figure 7, Regional Topography and Cross-Sections. The MOECC well
records are summarized in Appendix B. The monitoring well and borehole logs for the
landfill Site and SMC properties are contained in Appendix C. The MOECC wells were
not field checked, however the UTM coordinates were checked against the location
sketch provided on the original well record. Table B1, Summary Table of Wells on
Figure 7, notes four wells that are believed to have incorrect UTMs and have been
removed from Figure 7. Three records appeared to be on the wrong side of Water
Street (i.e., UTM indicated east side on landfill or SMC properties and sketch indicated
west side of Water Street). The fourth record was from Lambton County.

The Regional Cross-Sections (Figures 8, 9 and 10) show that the overburden is primarily
glacial till (or hardpan) overlying the bedrock. Isolated seams of silt, sand and gravel do
occur within the till and may mark the division between till sheets. Most of these seams
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occur in monitoring wells or boreholes on the Site. This may be the result of the detail of
logging that was conducted on cores taken at the Site. Such small seams may have
also occurred in the water wells beyond the Site, but where not considered significant
enough to log.

The sections show that the overburden thickness is approximately 10 to 15 m north and
east of the Site (B-B’ and C’C’) and 30 m south and west of the Site (A-A’ and C-C’) as
observed on the drift thickness mapping.

4.2.3 Bedrock

The bedrock geology of the area is shown on Figure 11 Bedrock Geology. The study
area is underlain by two bedrock formations. The youngest is the Dundee Formation. It
is a grey to tan medium to thickly-bedded, fossiliferous limestone and minor dolostone.
Bituminous partings are common and oil staining occurs in more porous fossiliferous
beds and along fractures. Chert nodules are locally abundant.

The Dundee Formation is underlain by the Lucas Formation of the Detroit River Group.
The Lucas Formation consists of thin to medium-bedded, light-brown to grey-brown, fine
crystalline, poorly fossiliferous, limestone and dolostone. At the St. Marys quarry
exposed Lucas Formation is characterized by laminated limestone (Armstrong and
Carter, 2010). The bedrock mapping (Figure 11) indicates that in the south part of the
landfill Site, the Dundee Formation is absent, and the overburden lies on the Lucas
Formation.

Regionally, the surface of the bedrock slopes downward from east to west. This can be
seen in the mapping completed for the 2003 Perth County Groundwater Study (Waterloo
Hydrogeologic 2003, Figure 2.17). Selected mapping from this report are included in
Appendix D. The bedrock surface in the St. Marys area is approximately 300 m amsl.

The Cross-Sections (Figures 8, 9 and 10) show more local variation in the surface of the
bedrock. On Sections A-A’ and B-B’ the bedrock elevation rises to the north and east.
Figure 12 shows the topography of the bedrock around the Site constructed from well
records, landfill Site logs and SMC logs. It shows the downward slope on the bedrock
surface from east to west. This is consistent with more regional mapping that shows a
general east to west slope with local variations. Figure 12 also shows a small valley in
the bedrock surface south of the Site.

4.3 Regional Hydrogeology

Previous Site investigations reported that there were no regional overburden aquifers in
the vicinity of the Site, citing the Thames River Basin Study (MOE, 1981). The MOE
study did map localized occurrences of a deep overburden aquifer north of St. Marys
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and an intermediate aquifer south of Highway 7 (Elginfield Road). Overburden aquifers
were mapped mainly along the major water courses and as isolated areas.

Mapping of the water table for the Perth County Groundwater Study (Appendix D,

Figure 2.21) shows a regional water table sloping downward from east to west; however,
flow along major rivers is toward those rivers. Therefore, in the St. Marys area, flow in
the overburden is toward Trout Creek and the North Thames River. The general water
table elevation in the St. Marys area is in the 310 m to 320 m range.

The same study mapped the bedrock water levels to show the regional flow in the
bedrock is also from east to west (Appendix D, Figure 2.22). The bedrock water level in
the St. Marys area is about 300 m amsl. When this water level is compared to the
elevation of the top of the bedrock it appears the water level is below the bedrock
surface around St. Marys and over the western side of Perth County (Appendix D
Figure 2.23). This is also evident on the Regional Cross-Sections where the well
records report static water levels below the top of the bedrock surface.

The higher water level in the overburden compared to the bedrock means that
regionally, water movement is downward with groundwater in the bedrock being
recharged from the overburden.

The limestone and dolomite bedrock of the Dundee and Lucas Formations form the
regional water supply aquifer(s). The Town of St. Marys obtains its water supply from
three bedrock wells located northeast of the Site. Map E-1 and Map E-2 in Appendix E
are maps created by the Thames-Sydenham Source Protection Region for Upper
Thames Source Water Protection Planning. The maps show the locations of the
municipal wells and the associated Well Head Protection Areas (WHPA) A to C. Each
well has Protection Areas associated with travel time of groundwater to each well.
These areas are also north and east of the Site and outside of the Study Area Vicinity
(1,000 m offset from Site property limits).

An additional WHPA-E was delineated for Wells 1 and 3 as these wells were assessed
as GUDI wells (Groundwater Under Direct Influence of surface water). Map E-2 shows
the extent to the WHPA-E which includes surface water features upstream of the wells.
The landfill Site is located downstream of St. Marys and is not within the WHPA-E.

The Planning Policy for New Prescribed Instruments Related to Moderate and Low
Threats including waste management are as follows:
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3.03 To reduce the risk to municipal drinking water sources from new activities that
would be subject to one or more Prescribed Instruments and located in areas where
the activity would be a moderate or low drinking water threat, the province should
consider incorporating terms and conditions. These terms and conditions, when
implemented, should manage the activity such that it does not become a Significant
Drinking Water Threat. Where appropriate these terms and conditions should reduce
the risk.

In other words, in issuing an ECA for an expanded landfill the policy states that the
MOECC should consider the type of the threat and include appropriate approval
conditions to reduce the risk that may be presented by the proposed land use.

Map E-3 shows areas of Significant Groundwater Recharge (SGWR). In the St. Marys
area, the SGWR areas are generally the same as those mapped as surficial sand or
gravel on Figure 6. Within the Study Area Vicinity, this includes surficial lacustrine sand
above the till and the gravel along the Thames River. The sand deposits south of the
Site are likely separated from the bedrock by the underlying till, and therefore, the
recharge is local and shallow. There is no significant recharge on the landfill Site as the
surface soils are primarily clay and glacial till.

Map E-4 shows areas of highly vulnerable aquifers (HVA). These are areas where an
aquifer is close to or exposed at the ground surface. Human activities in these areas
could impact the aquifer, potentially impacting wells that rely on the aquifer. The quarry
sites both north of the landfill (SMC plant) and the Thomas Street Quarry west of the
landfill are mapped as HVA. This is because the surficial soil has been removed and the
bedrock has been exposed. Because of the quarry activity and dewatering, groundwater
is discharging into the quarries, containing human impact to the quarries. This will
reverse if dewatering ceases and the water level in the quarries is allowed to return to
the natural water table.

The Town of St. Marys supplies water to town residents; however, there is a strip of rural
residential along the west side of Perth Road 123. These homes are supplied by private
wells. A private well survey for the 1982 Hydrogeology Investigation identified four dug
wells on the west side of Perth Road 123. These wells were north and west of the
landfill and varied from 5 m to 13 m deep. The remainder of the local private wells were
completed in the bedrock. As a result of this survey, five wells (the 4 dug wells and one
drilled well) located west of the landfill were added to the monitoring program. The wells
are shown in Table 4-1.
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Table 4-1: Shallow Private Wells

1982 Hydrogeology Investigation Current (2016) Status
Well Reference Type Drilled MOECC Well
Replacement | Well No. Reference
#25 C Hall Dug 2011 7175685 PW1
#26 D Riordan Dug PW2
#3 A Riordan Drilled 5002038 PW3
(1973)
#27 W Heard Dug 1996 5004319 Pw4
#24 M Cubberly/McCurdy Dug 1988 5003434 PW5

A follow up survey for the 1992 Hydrogeology Investigation reported that one of the dug
wells had been replaced by a drilled bedrock well (5003434). Since that time, two more
of the dug wells have been replace by drilled bedrock wells (5004319 and 7175685).
The one remaining dug well (PW2) and the four drilled wells are used for the current
monitoring program to provide background data on the water quality.

The dug well, PW2, supplies a house on the east side of Perth Road 123 north of the
landfill. According to the 2012 Monitoring Report, this well has a ground elevation of
321.54 m amsl, a bottom elevation of 309.14, and is 12.4 m deep. As there is no well
record, it is not known if or at what depth PW2 intersects a water bearing zone. The
closest well to PW2 is OW33-96. OW33-96 was continuously cored and reports till from
ground surface to the bottom of well (elevation 307.1 m). However, it does note small
seams (less than 3 cm) of sand, silt, gravel and clay. According to the 2012 Annual
Monitoring Report, PW2 is reportedly susceptible to seasonal water level fluctuations
and has occasionally been dry. In the past, a licensed water hauler reportedly fills the
well with imported water.

Several residences have been constructed on the west side of Perth Road 123 since the
1992 survey. Water well records show additional drilled wells along the road. At this
point, the well survey has not been repeated as it is expected new homes are on drilled
bedrock wells.

4.4 Local Geology
441 Topography and Drainage

It has already been noted that the surface of the Site has been impacted by industrial
activity since around 1960. It was around that time that the quarry operation to the north
progressed onto what is now the landfill Site. It is likely that there were impacts to the
groundwater prior to that time with earlier dewatering of the quarry. By 1978, none of
the Site was in a natural state. The topography of the Site today is a result of the
overburden stripping/filling east of the watercourse, kiln dust stockpiling, the realignment
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of the watercourse, clay mining over most of the Site west of the watercourse, and finally
the construction of the landfill.

The highest elevation on the Site today is the cement kiln dust stockpile (CKD), its peak
being around 334 m amsl. The elevations of the fill areas are approximately 327 m
(Phase ) and 326 m amsl (Phase lI/lll). The lowest elevations on the Site occur along
the watercourse. This channel enters the east side of the Site at an elevation of
approximately 310.0 m amsl and exits at the north end under Water Street South at
306.8 m amsl (see Figure 5). This is an elevation change of 3.2 m over a distance of
approximately 840 m, resulting in a grade of 0.4%. However, the elevation changes
between SP1-10, the surface water station at the east side of the Site and SP3-93 near
the north end is approximately 0.2% (1.5 m elevation over 660 m distance). The grade
on the watercourse increases between SP3-93 and Water Street South to 1% (1.7 m
over 150 m).

Perth County Road 123 is a topographic ridge on the west side of the Site and acts as a
drainage divide. West of the ridge, runoff flows to the Thames River. East of the road,
runoff is eastward toward the stormwater retention basins and the watercourse (see
Figure 5).

Surface water from the completed landfill areas is directed through a series of perimeter
ditches and swales around the landfill footprints and along the interior roadways. The
ditches and swales convey runoff generated to two stormwater retention basins (see
Figure 5). These stormwater basins attenuate the peak flows during storm events and
allow sedimentation. The 2012 Annual Report noted that riser pipes were replaced, and
sediment was removed from both stormwater basins during the landfill earthworks in
October and November 2007.

The stormwater basins outlet to the watercourse via control features. The watercourse
leaves the Site by a culvert under Perth Road 123 and eventually discharges into the
Thames River approximately 500 m downstream of the Site.

Upstream of the Site, this watercourse divides into two branches (see Figure 2). The
north branch skirts the south edge of the SMC quarry and drains industrial properties
and agricultural fields east of the Site. The south branch occupies a vegetated channel
between the agricultural fields and the excavated/filled areas on the SMC property. It
drains industrial and agricultural land further south and east before crossing James
Street and Elginfield Road (Highway 7). According to the 1982 Hydrogeological Report,
it drains an area of approximately 607 ha.

Site reconnaissance in 2015 indicated that Site drainage is less defined east of the
watercourse. Surface water runoff from the relatively steep slopes of the kiln dust
stockpile flows radially in all directions, including west toward the watercourse and north
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toward the quarry. There are relatively flat areas between the stockpile and the
watercourse with isolated water-filled depressions, some of which contain cattails.

4.4.2 Site Overburden

Three cross-sections were constructed using the logs from the on-site monitoring wells,
boreholes, test pits, and the bedrock elevations from the regional cross-sections and
bedrock contour mapping (Figure 12). The locations of the cross-sections are shown on
Figure 13. The cross-sections (D-D’, E-E’, and F-F’) are Figures 14, 15 and 16.

The regional geology (Section 4.2) noted that the overburden consists of layers of glacial
till possibly separated by inter-till meltwater deposits. The Site cross-sections also show
primarily silt till above the bedrock. All three sections show the main stratigraphic
sequence of the Site from top to bottom to be:

1. Lacustrine (clay and/or silt removed by mining);
2 Upper till (possibly Tavistock);

3 Localized inter-till meltwater deposits;

4. Lower till (possibly Catfish Creek); and

5 Bedrock.

East of the watercourse, there is also fill at ground surface. The fill is likely local
resulting from overburden stripped during quarrying or from the realignment of the
watercourse. The thickness of the overburden varies from 20 m on the south and west
parts of the Site to about 10 m on the north edge of the site. This is due partly to soil
removal from mining and from an upward slope on the bedrock surface from southwest
to northeast.

44.21 Lacustrine

There is very little of this soil remaining on the Site. As noted, the original ground
surface has been substantially altered. The ground surface south of the Site (along the
southern property boundary) is approximately 324 m amsl. The base of the Phase Il/llI
footprint was 314 m at the east end and 317 m at the west end. Therefore 7 to 10 m of
material was removed along the south edge of the Site. The ground surface on the lot
adjoining the northwest side of the Site is 318 m to 320 m. The base of Phase | was
approximately 315 m, therefore 3 to 5 m of material was removed during borrow pit
operations.

Most of the soil logs record till at surface. There are exceptions (monitoring wells and
test pits along the watercourse) but these are thought to be related to the inter-ill
meltwater deposits (discussed below). One test pit (TP9) in the northwest corner of the
Site encountered 0.75 m of sand and gravel over 0.65 m of varved silty fine sand. This
could be a remnant of the original deposit.

R.J. Burnside & Associates Limited 300032339.0000
032339 St. Marys Landfill EA Hydrogeology



Town of St. Marys 21

Hydrogeology Study
December 2020

It is not known if any of this deposit remains below the cement kiln dust stockpile. The
historical airphotos (Appendix A) show a possible soil stockpile in 1963 that may have
been placed over the native soil. The kiln dust stockpile was built partially over this soil
stockpile and partially over the shallow quarry edge. Therefore, the lacustrine material
may have been removed from the northeast part of the kiln dust stockpile.

4.4.2.2 Upper and Lower Till

The glacial till is discussed as one unit as it is not possible to reliable differentiate
between the till sheets on the Site. Till was reported at all of the drilling locations on the
Site. The cross-section shows that it is 18 to 20 m thick below Phase II/lll and 15 to

19 m thick below Phase |. East of the watercourse, the rising bedrock surface reduces
the depth to about 14 m. At the north property boundary, coinciding with the quarry
edge, the till depth may be reduced to 9 to 10 m. This is based on extrapolation of
bedrock contours in that area, it has not been confirmed by drilling.

The till is primarily silt and clay. The table below summarizes the grain size analyses
completed during the 1982 and 1992 investigations. The analysis from the new well
OW36 was added although the analysis was based on the Unified Soils Classification
System (USCS). The USCS has a slightly different grain-size distribution than those
provided in the older reports.

Table 4-2: Grain-Size Distribution in Till

Location Sample Analysis Results (%) Geologic
Interval Material
(m) Gravel Sand Silt Clay
>2 2-0.06 0.06- <0.002
mm mm 0.002 mm
mm
Ow1-80 6.1 14 21 37 28 silt till
OwW4-80 0.8 7 12 48 33 silt till
OW4-80 5.3 11 22 41 26 silt till
BH10-91 1.22-2.13 3.77 28.68 46.66 20.88 silt till
BH10-91 7.32-8.53 9.06 29.34 39.94 21.66 silt till
BH11-91 1.83-3.05 0 12.22 55.93 31.85 silt till
BH12-91 4.27-5.79 16.45 21.57 38.33 23.64 silt till
BH13-91 457 -5.64 2.93 26.71 42.27 28.09 silt till
OW17-91 | 0.61-1.22 11.70 10.20 53.50 25.00 silt till
BH13-91 | 13.26 -14.78 | 15.20 40.05 36.62 8.13 silt and sand till
USCS >4.75mm | 4.75-0.075 mm <0.075 mm
OW36 | 4.57-5.18 0 33 67 silt clay till

The samples are predominantly silt (36 to 55%) with a clay content of 21 to 32% and
sand content of 10 to 29%. The deeper sample from BH13-91 (13.26 m) had a clay
content of only 8% and a sand content of 40%. This sample, taken just above the
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bedrock, may be more representative of the deeper Catfish Creek Till. While higher in
sand content, it is generally considered to be of greater density.

4.4.2.3 Localized Inter-Till Deposits

This unit is the meltwater material between the upper and lower till. This local unit,
which may consist of sand, gravel or silt, was first noted during drilling for the 1992
Hydrogeological Investigation. Additional drilling and a geophysical ground survey were
completed to better define the extent.

This unit is most evident on Cross-Section D-D’ (Figure 14) below Phase Il/lll. The
cross-section runs through the centre of a group of boreholes that reported sand and
gravel below a surface till. To the north, east and south, seams of silt or silt and clay
were reported that are likely the same deposit but formed in a lower energy depositional
environment.

The thickness and elevation of the seam varies but it generally lies between elevations
of 310 to 315 m amsl. Itis thickest in the vicinity of boreholes BH16-91 (2.90 m) and
BH19-91 (3.35 m) below Phase Il/lIll. BH19-91 is also where it is at its highest elevation
(315.56 m). The seam is evident as silt on Cross-Section E-E’ (Figure 15) below

Phase | and may exist along Cross-Section F-F’ (Figure 16). The locations where this
unit has been reported are shown on Figure 13. Locations reporting sand and gravel are
circled in yellow, while locations reporting silt or clay are circled in green.

Boreholes and test pits along both sides of the watercourse report silt at ground surface.
This is interpreted to be the same unit given that the elevations are consistent (310 to
315 m). The unit appears to be missing east of Phase Il/lll, but may extend under the
western side of the soil and kiln dust stockpile.

The 1992 Phase Il/lll hydrogeologic investigation included an isopach of the central sand
portion of this unit. This figure has been included in Appendix C. The isopach lines
indicated that the main axis of the sand deposit runs northwest to southeast below
Phase II/lll. Laterally, the unit grades into silt with little to some fine sand and trace to
some clay. The sand may also be overlain or underlain by silt and clay (see Figure 14
Cross-Section D-D’).

The 1992 report noted that the seam appeared continuous to the west and northwest as
three shallow private wells to the west were completed at approximately the same
elevation. Those three wells are no longer available for measurement as they have
been replaced with bedrock wells (PW1, PW4 and PW5).

The table below summarizes the grain size analyses completed during the 1982 and
1992 investigations. The analysis from the new well OW36 was been added. The
deeper sample from OW15-91 is primarily sand and gravel while the shallower sample is
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the overlying silt and clay. The samples from OW4-80, BH12-91, and OW36 are more
representative of the unit beyond the sand core.

Table 4-3: Grain-Size Distribution in Inter-Till Deposits

Location Sample Analysis Results (%) Geologic
Interval Material
(m) Gravel Sand Silt Clay
>2 2-0.06 0.06- <0.002
mm mm 0.002 mm
mm
OwW4-80 1.5 - 5 80 15 silt some clay
BH16-91 2.74-3.35 0 10.32 46.18 43.50 silt and clay
BH12-91 290-4.11 2.90 25.51 68.32 3.36 sandy silt
OW15-91 | 3.51-4.57 2.58 13.64 42.07 41.72 silt and clay
OW15-91 | 4.57-5.79 43.79 50.85 5.36 sand and gravel
USCS >4.75mm | 4.75-0.75 mm <0.075 mm
OwW36 | 2.30-2.90 3 15.5 81.5 silt and clay

The 2012 Annual Monitoring Report stated that “A portion of this sub-unit was removed
in 1993, 1997, and 2003 as part of base preparation activities in the active Phase Il/lll
landfilling area. This sub-unit was not encountered during the base preparation of Stage
6 in 2007 or Stage 7 in 2010, of Phase Il/III’. The details of the excavation and
construction are not currently known. Burnside observed construction of Stage 8 in
2013 and noted that the sub-unit was not encountered.

4.4.24 Till - Bedrock Interface

Sand was reported between the till and the bedrock at BH12-91 (below Phase Il/lll near
the south Site boundary, at the OW3-84/OW7-91 nest and in OW5-84 (mid Site along
the watercourse). The seam was not reported at the six other on-site boreholes that
reached the bedrock (OW8A-91, OW9A-91, OW32A-02, BH10-91, BH11-91, and
BH13-91). Itis expected to be a very local deposit.

Table 4-4: Characteristics of Above Bedrock Granular Seam

Location | Soil Thickness | Groundwater
OW3-84/ | Fine to med sand 0.76 Dry

OW7-91 1.3 moist
OW5-84 | Med to coarse sand with gravel 1.98 Saturated
BH12-91 | Fine Sand 0.76 dry

443 Site Bedrock

The Site and the Study Area Vicinity are underlain grey to tan brown fossiliferous
limestone and minor dolostone of the Dundee Formation. This formation is underlain by
a light-brown to grey-brown, poorly fossiliferous, laminated limestone and dolostone of
the Lucas Formation (Detroit River Group).
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According the 1992 Hydrogeologic Report, a clay seam marks the disconformable
contact between the two formations on the quarry wall immediately north of the Site.
Erosion occurred on the surface of the older lower rock before the younger rock was
formed above it. A geophysical borehole log from OW8A-91 indicated a seam emitting
high gamma particle radiation at a depth of 24.5 m. This may correlate with the clay
seam separating the Dundee and Lucas Formations. Although less prominent, this
geographical marker may correlate to depths of 22 m at OW7-91 and 28.5 m at OW9-91.
As such, the bedrock core (observation well screened interval) which was obtained from
the lower section of the three bedrock boreholes on Site was interpreted to be the Lucas
Formation (CRA, 1992).

An unsaturated interval of bedrock of approximately 12 to 14 m in thickness was noted
at each of the bedrock drilling locations. At OW7-91, OW8A-91 and OW9A-91, the
bedrock core was taken just below the first indication of the bedrock water table and was
found to be moderately fractured (RQD 30 to 45 percent), relatively competent (core
recovery 100 percent) and contained numerous stylolites (pressure solution structures).

4.5 Site Hydrogeology
451 Bedrock Hydrogeology

The primary aquifer in the area is the limestone bedrock. The Town's municipal wells
and the majority of private wells use this bedrock aquifer. Regionally, the groundwater
flow within the bedrock is from east to west.

The water levels are measured in the on-site monitoring wells, in the leachate collection
system and at surface water stations twice a year (spring and fall). Water levels have
also been measured in non-monitoring wells for the EA. The data are contained in
tables in Appendix F1 and maps and hydrographs constructed from the data in
Appendix F2.

Maps F2.1 and F2.2 show the bedrock flow contours for March and October 2016. The
flow direction is toward the west and northwest. This is in the direction of the

North Thames River and the regional groundwater flow. However, the North Thames
River (at an elevation of approximately 296 m) is above the surface of the bedrock and
above the water level in the bedrock (see Figure 9 Cross-Section B-B’ and Hydrograph
F2.5). At OW32A-02 at the west side of the Site, the water level is 7.7 to 10.4 m (286.6
to 283.7 m amsl) below the top of the bedrock. Therefore, there is no groundwater
discharge to the river at this point in the river. The groundwater flow direction is
controlled by the regional flow to the west.

The SMC plant is located northeast of the Site within the former limestone quarry. This
quarry and the active Thomas Street Quarry located to the northwest of the Site, across
the Thames River, are currently dewatered by pumping systems which discharge to the
Thames River. This is discussed in more detail in Section 4.6.
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According to information provided by SMC, the surface elevation at the plant (east side
of Water Street) is approximately 282 m amsl. This is also the bottom of the ponds west
of the plant. The water level of the ponds is approximately 285 m. As of Dec. 16, 2015,
the deepest part of the Thomas Street Quarry was 273 m. The Thomas Street Quarry
sump sits at 276 to 277 m; resulting in a water level in the Thomas Street Quarry no
lower than 277 m.

Dewatering of the quarry below the water level in the bedrock will affect the water levels
in the bedrock at the landfill. However, the regional water levels are already within the
bedrock in this area and throughout western Perth County. There are no pre-quarry
water levels at the landfill site, therefore the total quarry impact is not known. The
dewatering at the Thomas Street quarry to levels below 280 m will be depressing the
bedrock water levels in that area, but natural flow is from the landfill toward the quarry.
The dewatering may be steepening the gradient, thereby increasing the flow rate, but not
affecting flow direction.

Hydraulic conductivity testing was completed in three bedrock wells in 1992. The results
are in Table 4-5.

Table 4-5: Single Well Response Tests — Bedrock Wells

Well Test Type Hydraulic Screened
Conductivity Unit
(m/sec)
OW7-91 (run 1) Falling 2.0x10* limestone bedrock
OW7-91 (run 2) Falling 2.1x104 limestone bedrock
OW?7-91 (run 3) Falling 2.5x10* limestone bedrock
OW?7-91 (average) - 2.2x104
OWB8A-91 Falling 3.8x10°% limestone bedrock
OWO9A-91 (run 1) Falling 2.0x104 limestone bedrock
OW9A-91 (run 2) Falling 2.3x10* limestone bedrock
OWO9A-91 (average) - 2.2x104
Geometric Mean 2.2x104

Source: CRA 1992
4.5.2 Overburden Hydrogeology

There are no regional overburden aquifers in the vicinity of the Site. There are some
shallow alluvial deposits associated with the river and localized sand, either overlying or
within the upper till that may be used by shallow dug wells.

As noted above, the water table in the bedrock is 8 to 10 m below the bedrock surface.
The top of the bedrock is dry. Therefore, water found above the bedrock is perched in
localized and possibly isolated permeable seams. For example, water is found in the
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surficial lacustrine deposit (OW4-84), the upper till (OW8B-10), the inter-till deposits
(OW9B-91, OW21-91, OW32-96), and the interface between the till and the bedrock
(OW5-84).

However, these units can also be dry. For example, OW6-84 in the surficial lacustrine
deposit and OW3-84 at the interface between the till and bedrock are both dry and have
been since installation. These wells are important to understanding the conceptual
model of the Site.

The new well, OW36, was installed November 29, 2016 as a shallow well downgradient
of the Phase Il/1ll fill area. The installation plan was to drill the well through the surficial
lacustrine deposit and into the top of the underlying till. OW4-84 and the test pits
showed that there could be water perched at the bottom of the lacustrine deposit.
OW8B-10 showed that if the surficial deposit was dry, there could be water in factures in
the top of the till. The final well depth was 6.93 m below ground at an elevation of
306.85 m amsl. This was deeper than OW8B-10 (completed at 307.99 m amsl) and the
nearby watercourse (309 to 310 m). The well screen was 3.1 m long and the annular
sand pack was extended up into the bottom of the surficial lacustrine deposit. The
purpose of this well construction was to capture any water that was in the shallow zone.

Water levels in OW36 were checked through January, February and March of 2017.
The well remained dry. If the surficial deposit was dry but there was water in the till, it
would take some time for the water to migrate out of the low permeabile till. However,
after four months the well remained dry.

On January 13, water levels were measured in surrounding shallow wells to evaluate the
effect of the low rainfall in the summer of 2016 on the water table. The water levels in
those wells indicated that at least 2 m of water was expected in OW36. By

September 2017, there was sufficient water in the well for the collection of a water
sample.

The possible cause of the slow movement of water into the well is that the sidewalls
were smeared with clay cuttings during drilling. However, the till is approximately 30%
sand and 30% silt, and the screen is 3 m long making this less likely. Other causes
include an absence of shallow water at this location due to perched conditions of the
site, capture of shallow upgradient groundwater by the leachate control system in Phase
II/1ll, or very low permeability of the till soil.

OW4-84 water level data (Appendix F, Table F1.1) shows that the well contained water
at every monitoring event from 1984 to 1993. However, since 1993 this well has been
sporadically dry. The Phase | fill area was covered and closed in 1993. The leachate
control system may be capturing upgradient infiltration. It may also be intercepting
shallow groundwater on the west side of the fill area during seasonal high water levels.
The lowest elevation in the system is at the west side at MH1 (314.2 m amsl) where the
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shallow groundwater levels are the highest. Both of these scenarios would impact the
water level at OW4-84 and support the effectiveness of the LCS.

OW36 will continue to be monitored but the findings to date point to the fact that there is
little movement of water in the shallow soils.

Map F2.3 in Appendix F shows shallow water levels for March 29, 2016. Map F2.4
shows water levels for October 4, 2016. The water levels were measured at all possible
locations on the Site. These include the wells in the monitoring program, wells not in the
program, drive points, and surface water stations.

Earlier groundwater investigations described a shallow groundwater divide along Perth
Road 123 with water flowing west and east from the road. The 2016 levels show that
the water levels are higher along the road (approximately 317 m amsl) and fall across
the landfill to the watercourse (309 to 310 m).

What is not known is the amount of mounding within the landfill cells. Mounding above
317 m could create a small area of westward movement between the landfill and the
property boundary. The leachate control systems were installed to minimize mounding.
The invert elevations in Phase | are in the range of 314.2 (MH1) to 316.8 m ams| (MH4).
Recent water levels in the manholes show that the system is either dry (MH4 and MH5)
or the levels are too low to measure (wet to very slow flow). Therefore, the leachate
control system is maintaining levels at or below 316.8 m at the perimeter of the footprint.

The 1982 investigation reported water level elevations in the dug wells west of Phase |
as 320.62 m (PW1) and 320.12 m (PW2). The water level at OW3-80 (an on-site
monitoring well that has since been decommissioned) was 312.32 m at that time.
Current water levels at OW34-96 are 315.8 to 317.8 m and at OW2-84 are 317.2 to
319.1 m. These wells are west of OW3-80 (see Figure 5). A water level above 319 m
along Perth Road 123 would prevent the westward movement of water from the landfill.

The highest leachate elevation measured in Phase Il/lll is 316.7 m at MW14 on the
south side. The new manholes at the west end of the fill area (highest part of the
leachate collection system) are dry or have insufficient water to measure. Inverts at
these manholes are at 316.13 m (MH10) to 317.60 m (MH11). With water levels at
OWB9B-91 around 315.4 m there is some potential for westward flow between the landfill
and this well. Water level elevations above 315.4 m west of OW9B-91 would prevent
further westward flow and could create stagnant water within the inter-till deposit below
Phase II/111.

On the east side of the fill areas, groundwater in the shallow soils moves east toward the
watercourse. At DP1, the water in the watercourse is slightly higher than in the DP
indicating water moving from surface water to groundwater. At DP2, the gradient is
neutral. At DP3 (downstream), the movement is slightly upward indicating groundwater
discharge to the watercourse.
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On the east side of the watercourse, groundwater is mounded below the cement kiln
dust stockpile, driving flow toward the watercourse from the east part of the Site. While
there are no wells on the northeast side of the stockpile, approximate water levels in TP6
and TP10 in November 2015 show contours wrapping around the stockpile creating
radial flow out from the stockpile, toward the watercourse and the exposed edge of the
quarry. Both watercourse and quarry would be discharge points for the shallow flow.

The hydraulic conductivity of the overburden was tested at several wells in previous
studies. The values are contained in Table 4-6. The CRA 1982 report noted that after
installation of wells in the till in 1980, the water levels took approximately one year to

reach static.

Table 4-6: Single Well Response Tests — Overburden

Well Test Hydraulic Conductivity Screened Unit
Type (m/sec)
OW1-80 - 2.0x10™ clayey silt till
OwW2-80 - 2.0x10° clayey silt till
OW3-80 - 4.0x101° clayey silt till
OW4-80 - 6.0x10-"2 clayey silt till
Geometric Mean 9.9x10-™
Ow1-84 Rising 6.0x10” gravel seams
Ow2-84 Rising 3.0x10¢ gravel seams
OW15-91 (run 1) Falling 6.7x10 sand and gravel
OW15-91 (run 2) Rising 8.7x10% sand and gravel
OW15-91 (average) - 7.7x10®
Oow25-91 Rising 4.7x10 sand
Geometric Mean 3.0x10¢
OW7-91 (run 1) Falling 2.0x104 limestone bedrock
OW?7-91 (run 2) Falling 2.1x104 limestone bedrock
OW7-91 (run 3) Falling 2.5x104 limestone bedrock
OWT7-91 (average) - 2.2x10*
OWB8A-91 Falling 3.8x10° limestone bedrock
OWO9A-91 (run 1) Falling 2.0x104 limestone bedrock
OWO9A-91 (run 2) Falling 2.3x104 limestone bedrock
OW9A-91 (average) - 2.2x104
Geometric Mean 2.2x10*

Source: CRA 1992

The velocity of water movement depends on the soil type and gradient. Most of the
shallow lacustrine soils have been removed; therefore, flow is either through the shallow
till or the inter-till deposits. Table 4-6 contains geometric means for the hydraulic
conductivity of wells tested. The hydraulic conductivity for the till is 1x10-° m/s and for
the inter-till sand is 3x10 m/s.
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Estimating velocity using the Darcy relationship of:

V = Ki/n where V = average linear velocity
K = hydraulic conductivity
i = hydraulic gradient
n = porosity

The horizontal hydraulic gradient west of the watercourse was approximately 0.04,
calculated from the December 2015 flow map. This is slightly steeper than the gradients
of 0.01 to 0.03 noted in the 2013 and 2014 Monitoring Reports.

The horizontal hydraulic gradient east of the watercourse ranged from 0.04 to 0.09 in
December 2015, with the steepest gradients occurring on the south side of the CKD
stockpile.

Using the horizontal gradient upgradient of DP2 (0.03 in December 2015) and porosities
of 0.34 for the silt till and 0.39 for the medium to coarse sand, the velocity would be less
than 0.001 m/year through the till and 3 m/year through the sand.

45.3 Inter-Till Sand Below Phase Il/liI

The Hydrogeology Investigation for Phase II/11l documented the shallow buried sand and
gravel seam under the central part of that fill area. The 2012 Monitoring Report also
stated that “During the construction of cell 5 of Phase Il/lll a seam of sandy soil was
excavated. As a contingency measure, a drainpipe was installed to facilitate the removal
of leachate contaminated groundwater in the event the clay base of the landfill failed to
provide adequate leachate attenuation in that area. The drainpipe is accessible through
MH-A and MH-B located, respectively, on the south and north sides of Phase Il/III’. This
drainpipe was reported to run along the eastern limit of the inter-till unit. The drainpipe
has no outlet.

The inverts of manholes A and B are 311.76 m and 310.79 m respectively. The pipe is
shown on Site Cross-Section D-D’ (Figure 14) at an average elevation of 311.3 m. The
base of the landfill in this area is approximately 315 m. The invert of the leachate
collection manhole MH6, near MHB, is 314.79 m.

Water levels are measured in all of the manholes as part of the monitoring program. In
September 2015, the water level in MHA was 315.13 m and in MHB 315.36. This is
approximately the same level as the landfill base. The leachate level in MH6 was too
low to measure (near invert of 314.79 m). This indicates an upward gradient from the
sand seam to the leachate collection system near this perforated pipe. However,
leachate levels in the MH14 to the west have been measured at 316.57 m indicating that
there could be sufficient mounding in some parts of the landfill to create a downward
gradient.
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Occasionally, water is noted flowing from the top of MHB, resulting from a hydraulic
head above the top of the manhole (elevation 315.72 m). When this happens, the water
flows by roadside swale into Stormwater Basin B. The water overflow from MHB was
sampled in 2015 and was added to the annual monitoring program in 2016. If there is
overflow from MHB during spring and fall monitoring events, a sample is collected.

454 Vertical Movement

It is expected that the primary direction of groundwater movement on the Site is
downward. While there is some horizontal movement within the inter-till silt/sand seams
and the till-bedrock interface sand, the perched conditions and deep bedrock water
levels create a dominant downward movement.

There are seven pairs of nested wells on Site. Table F1.2 in Appendix F contains
vertical gradients calculated at five of these well nests. The other two nests are not
included, as each have a well that is always dry (OW3-84 and OW6-84). OW3-84 is
reported to be screened in a deep sand and gravel unit below the till aquitard and above
the bedrock. In the same nest, OW4-84 (shallow sand and gravel) and OW7-91
(bedrock) contain water. This indicates a perched condition in the shallow sand and
gravel with the deeper water table occurring in the bedrock. OW6-84 is completed in the
till while OW5-84 in the same nest is completed in the deep sand and gravel below the
till and produces water.

Four of the five nests in Table F1.2 compare an overburden well and a bedrock well.
The water level elevations are higher in all of the overburden wells than in the bedrock
wells. The groundwater hydrograph in Figure F2.5 also illustrates that the water level
elevations in the shallow overburden wells are consistently higher than the water level
elevations in the bedrock wells. This shows downward movement of water from
overburden to bedrock.

The gradients in Table F1.2 are in the range of 0.7 to 1.0. These are significant
gradients and reflect the pronounced difference in water levels between the overburden
and the bedrock. The vertical difference in water levels at the four nests ranges from
22 mto 30 m. The actual magnitude of the calculated gradients is not always
meaningful because of dry soils between shallow and deep wells.

The fifth nest in Table F1.2 compares two wells in the overburden; OW33-96 and
OW34-96. Both wells are reported to be completed in the aquitard but at different
depths. The downward gradient of 1.20 to 1.65 indicates perched conditions in the
shallow well attributed to the low-permeability till between the shallow and deeper well
screens. The low permeability soil impedes the downward movement of water.
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4.6 St. Marys Cement Activity

SMC is a wholly-owned subsidiary of Votorantim Cimentos, one of the largest cement
producers in the world with 25 operating cement plants in the Americas resulting in a
combined capacity of 28 million metric tonnes per year. SMC manufactures a variety of
cement for different purposes. Their plant is located at 585 Water Street South,

St. Marys, Ontario.

The Site boundary for the SMC Quarry and Pit (Site ID 4494), as shown in the online pits
and quarries database, is provided on Figure 17. The quarry has a Class A License
covering a licensed area of 448.79 ha with a maximum annual extraction rate of
3,250,000 tonnes.

The proximity of the quarries to the landfill Site and the potential for mutual interference
in the future makes the quarry activity important to the landfill assessment. Below is a
summary of historical and current operations at the two SMC quarries; the Thomas
Street Quarry and the South Quarry.

4.6.1 1982 Hydrogeologic Investigation for the St. Marys Landfill

The 1982 report indicates that SMC operated two bedrock water supply wells to provide
processing water to the cement plant. The Thomas Street Quarry was dewatered by
draining the quarry to a pond and pumping from the pond at 3,400 to 4,500 L/min. The
report suggested that the combined effect of these pumping activities would create a
depression in the groundwater contour around the quarry causing the local bedrock
groundwater to flow toward the quarry. Dewatering of the quarry was expected to
continue for the life of the landfill since the cement plant is located on the quarry floor.

4.6.2 1992 Hydrogeologic Investigation, Phase Il/lll for the St. Marys Landfill

The 1992 report indicates SMC was quarrying rock from the area north of the Thames
River (Thomas Street Quarry) and transporting the limestone to the Plant Site via an
overhead conveyor system that crossed the Thames River and Water Street South at a
point north of the landfill. Dewatering was largely maintained by one pump at the
Cement Plant Site and by three dewatering pumps along the north side of the

Thames River in the active Thomas Street Quarry.

The operational plan for the Thomas Street Quarry involved the limestone being
removed in two lifts (1 and 2) over three phased areas: A, B and C. The first lift in an
area would be removed while the overburden was being removed from the next area.
Quarrying would proceed in the following order of area and lifts: A1, B1, A2, C1, B2 and
C2. The three phased areas are outlined on Figure 17. The first lift was to be
approximately 18 m in thickness while the second 12 m; resulting in a final, completed
extraction depth in the order of 267 m amsl. Rehabilitation plans in 1992 indicated the
Thomas Street Quarry would be allowed to equilibrate with the water level, forming a
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136.4 ha lake with a bottom of elevation of 267 m and a water surface elevation of
281 m. Overburden material would be used to form 2:1 slopes against the quarry walls.

The report also made reference to a "Clay Pit/Rock Quarry" southeast of the Thames
River; which is known today as the South Quarry (see Figure 17). This pit/quarry was
also divided into three phased areas (I, Il and IIl). Within each area, two lifts would
occur: A) extraction of the clay resource, and; B) extraction of the limestone resource.
Operations would proceed as follows: IA, IB, llA, 1IB, lIlIA and IlIB. The three phased
areas are also outlined on Figure 17. Extraction in the Clay Pit/Rock Quarry area would
be terminated at an elevation of 278 m amsl. The quarry was expected to remain dry at
this elevation. The rehabilitation plan for this area was to leave the excavation open.
Unused overburden material would be used to create 2:1 slopes against the quarry walls
with 3:1 slopes above in the overburden (CRA, 1992).

4.6.3 2012 Hydrogeological Assessment for Proposed Quarry Deepening at
the St. Marys Cement Thomas Street Quarry

This report was submitted due to a condition in the quarry’s PTTW that limited the
mining to an elevation of 277 m amsl. The quarry floor elevation was at 277 m amsl in
2012. Drilling investigations demonstrated that the base of the limestone at the Site
occurs at elevations between approximately 271 m amsl and 276 m amsl, approximately
1 to 6 m below the elevation restriction.

The stratigraphic sequence in the Thomas Street Quarry consists of limestone of the
Dundee Formation and the directly underlying Upper Lucas Formation; both suitable for
Portland cement production. The limestone strata overlie dolostone of the Lower Lucas
Formation. Investigations indicated that there is approximately 7 m to 10 m of
comparatively low permeability dolostone strata separating the limestone base from the
first major, highly permeable water bearing horizon beneath the quarry.

Modelling in the report suggested dewatering could lower static groundwater levels at
the surrounding municipal/industrial wells by approximately 1 m to 2 m. This lateral
expansion and deepening of the quarry would occur within the current area of the
southern half of the quarry property, taking place over approximately 10 years. Once the
limestone is extracted, the mined out area will be progressively backfilled to the original
grade (300-305 m amsl) using the extensive quantities of overburden to be stripped from
the northern half of the site; limiting the groundwater inflow.

46.4 St. Marys Cement Permits to Take Water

Based on the MOECC online Permits to Take Water (PTTW) database, the main PTTW
under the permit holder “St. Marys Cement Inc. (Canada)” is Permit No. 5440-8YFHPP.
This Permit corresponds to an Environmental Registry of May 2012. The Permit
includes the following locations:
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Table 4-7: St Marys Cement Permits to Take Water

St. Marys Cement Purpose Specific Purpose | Max L/day | Source Type

Identification
Source #1 ) .

(Deep Well 3) Industrial Cooling Water 4,354,560 | Ground Water
Source #2 ) .

(Deep Well 4) Industrial Cooling Water 3,892,320 | Ground Water
Source #3 Industrial Other - Industrial 4,091,000 Ground Water

(Deep Well 5)
Source #4

(Garage Well) Water Supply Communal 10,000 Ground Water
Source #5

(Crusher Well) Water Supply Communal 2,000 Ground Water
Source #6

(North Quarry Dewatering | Pits and Quarries | 30,240,000 | Ground Water

Sump)
Source #7 Dewaterin Pits and Quarries 10,000,000 | Ground Water
(South Quarry Pond) 9 ,UJU,

The source locations are shown on Figure 17 and are based on Figure 1 (Site Location
and Site Features) from the 2014 Annual Groundwater Monitoring Report for the
St. Marys Cement Facility completed by AMEC Foster Wheeler.

The MOECC PTTW database also lists two other Permits held by SMC. The firstis
Permit No. 5758-8TANYB for an industrial aggregate washing source with a maximum
water taking of 6,813,900 L/day. The second, Permit No. 77-P-1009 issued in 1977 for
two dewatering locations and renewed in 1997 as Permit No. 97-P-1059. These two
permits were likely replaced by the more recent consolidated permit.

4.6.5 Direct Communications with St. Marys Cement Plant

Email communication occurred with the SMC Environmental Coordinator throughout
November and December 2015 in order to obtain information on current operations and
future plans of the SMC Plant and quarries. The majority of the information provided
was for the active Thomas Street Quarry. The Thomas Street Quarry site plan provided
to Burnside is dated November 2011.

SMC confirmed that there are no plans for future dewatering locations. They also
indicated that the southernmost dewatering location (Source #7) is used only as a fire
suppression source; it is tested monthly to ensure it works and it uses a negligible
amount of water. They noted that on the Plant Site, Source #3 (Deep Well 5) is not
currently in use. This is the SMC well closest to the landfill.

As of December 16, 2015, the lowest elevation at the Thomas Street Quarry was 273 m
amsl and the highest elevation was 279 m amsl. The quarry sump maintains the water
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level at no lower than 277 m amsl. The surface elevation at the plant is approximately
282 m amsl; which is also the bottom of the surface ponds located west of the plant.
The surface level of the ponds is approximately 285 m amsil.

SMC only has a mining plan for the Thomas Street Quarry. Based on current resources
and production assets, the estimated lifespan of the two quarries is approximately 60
years. SMC indicated that they may be reviewing their licence and Site Plans in 2016.
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5.0 Monitoring Data and Analysis

Annual monitoring at the Site is conducted in accordance with the ECA. Monitoring of
groundwater and surface water on the Site began in 1984. The monitoring is conducted
twice each year, in the spring and in the fall. Monitoring locations are shown on

Figure 18.

The programs and the data presented here is a summary of the information contained in
the monitoring reports. If additional detail is required, it can be found in the most recent
Annual Monitoring and Operations Report.

5.1 Leachate

The purpose of the leachate monitoring is to:
¢ Identify the compounds that are present in the leachate generated at the Site;

o Assist in the identification of landfill-derived impacts on the surface water and
groundwater; and

o Assess the strength of the leachate going to the sewage treatment plant.

Leachate samples are collected and analyzed for general chemistry parameters, metals
and volatile organic compounds (VOC). The monitoring program includes the following
parameters:

Table 5-1: Leachate Monitoring Parameters

Samples from MH1 (Phase I) and MH3 (Phase II/lll)

chloride BOD aluminum lead
sulphate COD barium manganese
alkalinity TSS beryllium molybdenum
calcium ammonia bismuth nickel
magnesium nitrate cadmium silver
potassium TKN chromium strontium
sodium phosphorous cobalt tungsten
field pH phenols copper vanadium
field temp VOCs iron zinc

field conductivity

All Manholes in Phase | and Phase I/l

Measure leachate levels
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The following is the range of typical leachate parameters reported from 1991 to 2015.

Table 5-2: Leachate Concentrations 1991 to 2015

Parameter Units MH-1 (Phase I) MH-3 (Phase II/1ll)
Range Current Range Current
Chloride mg/L <40 -760 423 13 - 3,050 1,760
Conductivity (field) | pS/cm 485 -7,800 3312 1,320 — 15,700 5,923
BOD mg/L 4.3 -250 51 21-4,695 232
COD mg/L 23-1,110 131 80 —7,348 692
Ammonia mg/L 0.8 -248 142 32-1,132 414
Nitrate mg/L <0.1-3.84 <25 <0.1-1.79 <5
Total Phosphorous mg/L 0.04 -79.4 0.28 0.45-39.9 104
Iron mg/L 0.51-694 46.2 1-290 1.06
Phenols mg/L | <0.001 - 0.065 0.025 <0.001-1.9 0.072

Both Phases show large variations and there is considerable variation during both the
active and closed stages. Current concentrations in both Phases are mid-range values.

The results show concentrations are higher in Phase II/lll. This is expected as the
Phase II/lll is active, and the leachate is younger. Sampling of the Phase | perimeter
LCS did not start until 1991, approximately two years before the Phase was completed.
Phase | was only active for 9 years, while Phase Il/lll has been active for 23 years and
has a greater mass of waste.

Chloride was identified during the 1992 investigation as the critical contaminant for
evaluation of groundwater impact. The chloride concentration in Phase | has declined
from the highest recorded concentration of 760 mg/L in 1991 but is still above
background. The current chloride concentration in Phase II/11l (1,760 mg/L) is typical for
landfill leachate and is lower than previous highs of 2,480 to 3,050 mg/L (2003 to 2004).

As expected, ammonia is high, and nitrate is low. Nitrate is expected to increase away
from the reducing environment of the landfill. Iron is also high, particularly in Phase I.

VOC testing has reported sporadic occurrences of selected parameters since testing
began in 1991 and 1993 (for Phase | and Phase II/lll respectively). In the last two years,
the parameters detected are primarily BTEX. These are found in both Phases with
concentrations being higher in Phase Il/lll. In addition, low levels of chlorobenzene and
chloroethane have been detected in Phase |. The concentration detected in 2014 and
2015 are contained in the tables below.
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Table 5-3: VOC Concentrations in MH1 (Phase I) 2014-2015

Slan. | Jun-14 | Nov-14 | May-15 | Sep-15
Chlorobenzene (ug/L) <0.40 1.30 2.80 <1.00
Chloroethane (ug/L) 2.7 <0.40 2.10 <2.00
Benzene (ug/L) 10 1.5 1.4 2.4 3.5
Ethylbenzene (ugiL) 60 1.6 1.5 3.0 <1.00
Toluene (ug/L) 20 <0.80 0.85 0.89 5.6
m,p- Xylenes (ug/L) <0.80 <0.40 0.78 <2.00
o-Xylene (ug/L) <0.40 <0.20 <0.20 <1.00
Xylenes (Total) (ugiL) 300 <0.80 <0.40 0.78 <2.00

Table 5-4: VOC Concentrations in MH3 (Phase Il/1ll) 2014-2015

Soviaw. | Jun-14 | Nov-14 | May-15 | Sep-15
Chlorobenzene (ug/L) <1.00 <0.40 <10.0 <1.00
Chloroethane (ug/L) <2.00 <0.80 <20.0 <2.00
Benzene (ug/L) 10 <2.00 1.2 <20.0 <2.00
Ethylbenzene (ugiL) 60 8.5 14 <10.0 12
Toluene (ug/L) 20 5.7 12 <20.0 11
m,p- Xylenes (ug/L) 17 28 <20.0 22
o-Xylene (ug/L) 4.7 8.2 <10.0 7.1
Xylenes (Total) (ugiL) 300 22 36 <20.0 29

The results are compared to the Town’s sewer use bylaws, currently By-Law Number 46
of 2014, Schedule E - Limits for Sanitary and Combined Sewer Discharge. All
concentrations are below the sewer use criteria.

The measurement of leachate levels in the manholes reports low flow to stagnant
conditions in the manholes. The samples collected under these conditions may not be
representative of leachate characteristics in the waste mound.

5.2 Groundwater

The groundwater monitoring locations and parameters are listed below. Monitoring well
logs are included in Appendix C and well details are summarized on Table C-1
Appendix C. Well records available for the private wells are in Appendix B.

Table 5-5: Landfill Groundwater Monitoring Locations

Overburden Bedrock
Oow2-84 Oows8B-10 | OW32-96 OW7-91
Oow3-84 OwW9B-91 OW33-96 | OWB8A-91
Oow4-84 OW15-91 OW34-96 | OW9A-91
Oow5-84 ow21-91 Oow36 OW32A-02
Oowe-84 OW25-91
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Table 5-6: Private Groundwater Monitoring Locations

Current No. Well Location MOECC No. | ECA Designation
PW1 1760 Perth Road 123 7175685 Hall (#25)

PW2 1025 Water Street South | NA Riordan Farm (#26)
PW3 1774 Perth Road 123 5002038 Riordan (#3)

PwW4 1736 Perth Road 123 5004319 Heard (#27)

PW5 1764 Perth Road 123 5003434 McCurdy (#24)

Table 5-7: Groundwater Program Parameters

Parameters Wells
Field pH Alkalinity Ow2-84
Field conductivity =~ Sodium OW4-84
Field temperature  Sulphate Oow5-84
Chloride Boron Oows8B-10
Hardness Iron OwW9oB-91
DOC Manganese OW15-91
Calcium BTEX OW21-91
Magnesium OwW25-91
Phenols Water levels OW32-96
OW32A-02
OW33-96
OW34-96
OW36
Field pH DOC OW7-91
Field conductivity =~ Calcium OWB8A-91
Field temperature = Magnesium OW9A-91
Chloride Phenols
Hardness
Water levels
Field pH DOC PW1
Field conductivity ~ Calcium PW2
Field temperature  Magnesium PW3
Chloride Phenols PW4
Hardness PW5
Historically dry Water levels OW3-84
wells OWe6-84
5.21 Overburden Groundwater Results

OW2-84 and OW25-91 (overburden) are upgradient of the fill areas and have been

38

considered the background wells for the Site (see Figures F2.3 Appendix F). OW2-84 is
the most northwesterly overburden well. Located along the west property boundary it is
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upgradient of the Phase I fill area. OW25-91 is the most southerly overburden well.

Located along the southern property boundary, it is upgradient of the Phase Il/IlI fill area.

The range of concentrations for typical leachate indicators reported at these two wells
over the last 10 years is summarized below.

Table 5-8: Overburden Background Concentrations 2006 to 2015

Parameter Units OW2-84 OW25-91
Chloride mg/L 3.6-9.0 50-12.0
Conductivity pS/cm 260 — 380 500 — 750
Hardness mg/L 120 — 180 300 - 700
DOC mg/L 0.8-3.0 <1.0-25

Overburden wells OW32-96, OW33-96 and OW34-96 are located upgradient or cross-
gradient relative to the Phase | fill area. The 2015 groundwater chemistry at these wells
is summarized below.

Table 5-9: Upgradient/Cross-Gradient Groundwater Concentrations Phase | - 2015

Indicator Unit OW32-96 OW33-96 OW34-96
May Sept May Sept May Sept
Chloride mg/L 49.7 56.9 32.8 37.1 18.6 23.7
Conductivity | uS/cm 563 446 533 506 609 626
Hardness mg/L 245 258 159 168 276 295
DOC mg/L 0.9 0.8 2.0 1.2 1.2 0.8

The chloride concentrations are all elevated above background. The levels at OW32-96
and OW34-96 are within their historical ranges, although both are at the top end of those
ranges. OW33-96 has been rising slowly since 2002. Conductivity, hardness and DOC
are either within or close to the background levels.

Wells OW9B-91, OW15-91 and OW21-91 are located upgradient of Phase Il/lll. The
2015 groundwater chemistry at these wells is summarized below.

Table 5-10: Upgradient Groundwater Concentrations Phase Il/lll - 2015

Indicator Unit Oow9B-91 OW15-91 Ow21-91
May Sept May Sept May Sept
Chloride mg/L 311 402 67.3 99.0 344 578
Conductivity | uS/icm 1,628 1,763 743 808 1,232 1,525
Hardness mg/L 586 674 243 296 551 798
DOC mg/L 3.9 4.5 1.9 2.1 2.7 2.8
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Prior to 1999, OW21-91 exhibited elevated chloride concentrations up to 50 mg/L. After
1999, the concentrations increased, peaking at 556 mg/L in November 2007. Since that
time, the concentration has fluctuated, being as low of 70 mg/L in 2011 and as high as
578 mg/L in September 2015. Conductivity, calcium and magnesium all increased over
this same time period (1999 to present). Phenols are also typically elevated at

OW21 - 91; the concentration was 28 ug/L in May and 23 ug/L in September.

Chloride concentrations at OW9B-91 began increasing in April 2012 reaching 402 mg/L
in September of 2015. The following chloride ranges have been observed at OW9B-91
since installation.

Table 5-11: Chloride Range at OW9B-91

Time Period Chloride Range

1991 - 2005 1to 6 mg/L
2005 - 2011 10 to 40 mg/L
2012 -2013 161 to 194 mg/L

2014 - 2015 257 to 402 mg/L

DOC, iron and manganese concentrations are also elevated at OW9B-91. In 2015 the
DOC levels ranged from 3.9 to 4.5 mg/L, which is within the historical range and just
below the Ontario Drinking Water Quality Standards (ODWQS). Iron and manganese
were measured for the first time at OW9B-91 in 2015. Iron had a concentration of

2.54 mg/L in May and 3.11 mg/L in September; manganese concentrations ranged from
0.101 to 0.126 mg/L.

Elevated chloride levels have been observed at OW15-91 since 2013. Prior to 2013,
chloride concentrations ranged from 1 to 15 mg/L at OW15-91. Since 2013, the range
has increased to 50 to 99 mg/L. Conductivity and DOC are also elevated above
background levels in OW9B-91.

All three of these wells are located along the base of the access road. OW21-91 is
located between the access road and the scales. The discussion on topography and
local geology noted that Perth Road 123 is along a ridge forming a surface water and
shallow groundwater divide. Water levels measured in these wells have always
indicated that the wells are upgradient of the landfill. Therefore, it was thought that the
elevated chlorides in this area were due to road salt or application of dust suppression
brine on the access road.

The concentrations of boron and iron at OW15-91 and OW21-91 remain within historic
ranges (2003 to 2015), also suggesting a non-landfill source of chloride. However, these
additional parameters were added at OW9B-91 in 2015 and the 2015 results showed
elevated concentrations of boron and iron. The source of the elevated chloride, boron
and iron is being investigated as part of the on-going operations and monitoring of the
site. Work completed on the three wells in 2016 indicated that there may be an issue
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with the integrity of the well casings at OW 15-91 and OW21-91. This could be allowing

surface water seepage into the wells. Investigations are continuing.

According to the water levels and shallow flow mapping, the downgradient wells are

located east of the fill area. Groundwater flow in the shallow overburden is toward the

east - northeast.

Monitoring wells OW4-84 and OW6-84 are screened in the shallow overburden.

OW3-84 and OW5-84 are screened in the deeper sand and gravel between the till and

the bedrock. All are downgradient of Phase I. Due to the deep water table in the

bedrock and the perched conditions in the overburden, OW3-84 (deep overburden) and

OW6-84 (shallow overburden) have always been dry, therefore not sampled.

Table 5-12: Downgradient Groundwater Concentrations Phase |

Indicator Unit Oow4-84 OWS5-84
Shallow Deep
May 2013 Oct 2013 May 2015 Sept 2015
Chloride mg/L 0.88 0.58 46.7 36.2
Conductivity | pS/cm 453 524 877 686
Hardness mg/L 2450 279 354 299
DOC mg/L 6.5 8.6 1.2 1.0

* lab reporting error suspected

OW4-84 (shallow) was installed in 1984. Continuous water samples were collected until
1993, when the well became sporadically dry. Samples were collected in 2013 but not in
2014 and 2015. Original chloride concentrations in 1984 and 1985 are low (less than

10 mg/L). Filling in Phase | began in 1984 and the chloride concentrations in OW4-84
rose from 1988 to 1992 reaching a high of 354 mg/L. After 1992, the concentrations
gradually declined and from 2002 to present have been below 10 mg/L. Phase | was
closed and capped in 1993. The exact date the full LCS was brought online is not
known but is assumed to have been around closure. The decline in chloride
concentrations began around 1993, indicating effectiveness of the LCS.

Chloride levels at OW5-84 have been in the range of 15 to 60 mg/L since 2006. Prior to
2006, chloride concentrations were at background. There is no increasing trend.
October 2013 was the first time the additional parameters were sampled at OW5-84.
Results indicate that sulphate and iron are also elevated at this location. This well is
screened in sand and gravel just above the bedrock. There are no background wells in
this formation as the formation is sporadic.

OWB8B-10 is screened in the shallow overburden, in the till aquitard, downgradient
direction from Phase Il/IlI.
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Table 5-13: Downgradient Groundwater Concentrations Phase Il/lll - 2015

Indicator Unit owsB-10 MHB
May Sept May

Chloride mg/L 10.5 12.5 96.9
Conductivity puS/cm 1,052 1,025 812
Hardness mg/L 487 498 448
DOC mg/L 2.2 1.9 5.2

Chloride concentrations at OW8B-10 are close to background levels. Conductivity and
DOC levels are slightly elevated above the concentrations at the upgradient wells.
Additional parameters were also analyzed at OW8B-10 for the first time in October 2013.
The results continue to show sulphate to be higher at this location (350 mg/L) than at the
background well OW2-84 (23.2 mg/L). This well is screened in the till rather than the
sand or silt.

OW36 was added as a downgradient well on November 29, 2016. As discussed in
Section 4.5, this well remained dry for several months. A sample was finally collected in
September 2017 and the well was added to the monitoring program. New data from this
well has been included in Appendix |. This Appendix contains new data that became
available after the draft report was released for review. Testing of OW36 in 2017 and
2018 showed levels slightly elevated above background with chloride between 18 and
21 mg/L.

MHB is the overflow from the perforated pipe under Stage 5 of Phase Il/lll. Previous
monitoring reports stated that a water sample from the overflow of MHB was tested in
November 2007 and the results indicated that “MH-B is not impacted by the landfill”
(CRA, 2011). Burnside sampled the overflow in May 2015. Leachate indicator results
are included in Table 5-13. The chloride concentration was 96.9 mg/L and the remaining
leachate indicator parameters were also slightly elevated. MHB was added to the
monitoring program in 2016 and regular samples are being collected. The annual
monitoring reports contain an evaluation of the water quality and the potential for landfill
impacts. ECA design plans will evaluate existing landfill manholes and stormwater
movement and required changes.

Overall, the current Site monitoring shows little landfill impact in the shallow overburden.
This is due the effectiveness of the leachate collection systems and the Site
hydrogeology. This conclusion was discussed further with the MECP Technical Support
after their review of the draft report. A summary of that discussion is included in
Appendix I.
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5.2.2 Bedrock Results

OWB8A-91 is upgradient of the fill areas and is considered the background bedrock well
for the Site. OWB8A-91 located east of the Phase Il/lll filling area, 90 m from the
southern property boundary and 280 m from the eastern property boundary.

OWT7-91, located east of stormwater management Basin A, is upgradient to Phase | and
cross-gradient to Phase Il/1l1.

The range of concentrations reported for typical leachate indicator parameters over the
last 10 years for the background wells are summarized below.

Table 5-14: Bedrock Background Concentrations 2006 to 2015

Parameter Units OWB8A-91 OW7-91
Chloride mg/L 2.0-17 <3.0-42.2
Conductivity pNS/cm 570 -1,140 402 - 1,800
Hardness mg/L 279 -1,230 300 -1,270
DOC mg/L <1.0-14.5 <0.5-10.8

The water quality in the two wells is similar. Comparison of the overburden and bedrock
chemistry indicates all of the parameters above are higher in the bedrock.

There are two downgradient bedrock wells. OW9A-91 is located at the western side of
the property at the bottom of the slope of the entrance lane to the Site, downgradient of
Phase II/1ll. OW32A-02 is located near the northwest corner of the Site beside

Perth Rd. 123 and is downgradient of Phase I.

Table 5-15: Downgradient Bedrock Concentrations — 2015

Indicator Unit OW9A-91 OW32A-02
May Sept May Sept
Chloride mg/L 3.64 5.92 5.34 7.23
Conductivity puS/cm 764 728 612 488
Hardness mg/L 268 273 240 253
DOC mg/L 3.6 29 1.4 1.2

The parameters analyzed at OW9A-91 and OW32A-02 exhibit the same characteristics
as the background bedrock wells. Chloride concentrations at these wells range from 1.5
to 11 mg/L. Historically, iron concentrations at OW32A-02 have been elevated above
the ODWQS and were 0.769 mg/L and 0.726 mg/L in 2015. Iron is not analyzed in the
background bedrock well. There is no indication of landfill impact to the bedrock aquifer.
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5.2.3 Private Well Results

Five private water supply wells are sampled as part of the monitoring program. The
approximate locations of the private wells are shown on Figure 18. The well owners are
provided with the laboratory reports for their wells annually.

The wells are only sampled if the owners are present as the sampling points are inside
the residences. For that reason, PW2 and PW3 are sampled periodically. The table
below contains the results of the last two samples at each well.

Table 5-16: Groundwater Concentrations — Private Wells

Well Date Chloride | Hardness | Conductivity | DOC
(mg/L) (mg/L) (uS/cm) (mg/L)

Overburden

PW2 Oct 2013 131 285 891 2.0
May 2015 137 317 988 1.8

Bedrock

PW1 May 2015 3.52 258 664 1.2
Sep 2015 4.36 286 573 0.9

PW3 Nov 2012 557 318 574 1.1
May 2013 62.8 269 726 1.2

PW4 May 2015 3.09 299 761 1.2
Sep 2015 3.50 321 605 1.1

PW5 May 2015 294 291 732 1.1
Sep 2015 16.3 319 619 1.0

Overburden Private Wells

PW?2 is located on high ground relative to the Site and is considered to be in an
upgradient position as indicated by the shallow groundwater flow patterns. The reported
depth suggests it is completed at the same elevation as the inter-till unit identified on
site.

PW2 has displayed historically fluctuating levels of chloride. Chloride has ranged from
22 mg/L (May 1985) to 326 mg/L (September 2003). Phenols are generally less than

1 ug/L and the other indicator parameters are generally consistent with background
conditions. PW2 is reportedly susceptible to seasonal water level fluctuations and has
occasionally become dry during summer months. In the past, a licensed water hauler
has reportedly filled the well with imported water in such instances. For these reasons,
the meaningfulness of the monitoring results is questionable. Only three samples have
been obtained in the last five years due to a resident not being present. Access to the
sampling point is from inside the residence.
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Bedrock Private Wells

The dug well at PW1 was replaced by a drilled bedrock well in 2011. Two samples were
obtained during 2015. The concentrations of calcium, chloride, hardness and DOC in
the new bedrock well are significantly lower than the historical concentrations in the old
overburden well.

PW3 has not been sampled since May 2013 as there has not been a resident available
to provide access permission. Historically, the chloride concentration has been relatively
stable and consistent within a range of 30 to 100 mg/L. The first sample in 1985 was
82.5 mg/L. The waste placement in Phase | began in December 1984, therefore the
chloride may be naturally occurring in the bedrock aquifer. The well did have two
isolated spikes, one in March 2011 at 1,130 mg/L and one in November 2012 at

557 mg/L. Both times the next sample returned to normal levels.

The groundwater quality at PW4 has been stable and is consistent with background
concentrations.

PWS5 displayed parameter concentrations similar to background groundwater quality for
the current reporting period with the exception of chloride. Chloride concentrations in
the range of 24 to 38 mg/L are higher than PW1 and PW4 but lower than PW3. Other
parameters analyzed at this location are consistent with historical data and the
background bedrock aquifer concentrations.

5.3 Surface Water

Surface water monitoring conducted at the Site consists of semi-annual samples from

the watercourse and from the two stormwater management basins (Basin A and Basin
B). The purpose of this monitoring is to identify impacts on the surface water passing

through the Site but not in direct contact with the waste.

The watercourse flows across the Site from the southeast corner to the northwest
corner. This watercourse provides drainage of the SMC lands located upgradient of the
landfill, as well as industrial land and agricultural land further upstream.

Surface water monitoring location SP1-10 is the upstream surface water station and
SP3-93 is the downstream station. SP2-93 is located mid-site between the outlets of the
two stormwater management basins.

The stormwater management basins collect runoff from the Site and provide sediment
control before releasing stormwater to the onsite watercourse. Basin A is located east of
Phase | and Basin B is located northeast of Phase Il/lll. Samples are collected from the
inlets and outlets of these ponds to assess the surface water quality on the Site and to
provide a basis for the evaluation of the effectiveness of the stormwater basins.
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Water levels are also measured at surface water stations during each monitoring event

46

and stream flows are measured at the downstream station SP3-93. The purpose of the
data is to provide a general indication of the flow conditions at the monitoring locations at

the time of sampling.

Table 5-17: Surface Water Monitoring Stations

Location Description
Watercourse
SP1-101 Upstream (background conditions)
SP2-93 Midstream (between Pond A & B outlets)
SP3-93 Downstream (Site discharge )

Stormwater Pond A (Phase I)

SP3A-94 Pond A south inlet

SP5A-94 Pond A north inlet

SP4A-94 Pond A outlet

Stormwater Pond B (Phase Il/il)

SP1B-94 Pond B inlet

SP2B-94 Pond B outlet

1 SP1-93 at the former property boundary was moved upstream to SP1-10 at the new property boundary

as a result of the property transfer in 2009.

Table 5-18: Surface Water Program Parameters

Parameters Surface Water Station
Field pH Ammonia SP1-10
Field conductivity | Un-ionized ammonia | SP2-93
Field temperature | BOD5 SP3-93
Chloride Total phosphorus SP1B-94
Hardness Turbidity SP2B-94
Calcium TSS SP3A-94
Magnesium TDS SP5A-94
Iron Phenols SP4A-94
Manganese

Water levels

Flow SP3-93
Measurement

Benthic surveys of the ditch running through the Site were also conducted in 1993, 1994,

1995, 1996, 1998, 2000, 2002, 2004 and 2006. The surveys compared qualitative and
quantitative samples taken from SP1-93 (upstream) and SP3-93 (downstream). The
results of these surveys indicated no landfill impact on the benthic communities in the

watercourse.

R.J. Burnside & Associates Limited
032339 St. Marys Landfill EA Hydrogeology

300032339.0000



Town of St. Marys 47

Hydrogeology Study
December 2020

Based on the leachate testing and the background water quality, chloride, total
phosphorus, iron and TSS were selected as leachate indicator parameters.

Basin A

Surface water collected from the cover of Phase | is directed from the perimeter ditches
to channels that enter stormwater Basin A at the south (SP3A-94) and north (SP5A-94).
The Basin outlets to the watercourse via a corrugated steel pipe (CSP). The outlet
sampling location (SP4A-94) is at the downstream end of the pipe.

Historically, chloride concentrations tended to be the highest at the inlet (SP5A-95)
which receives water from the north end of Phase I. The concentrations for 2004 to
2012 were in the 60 to 160 mg/L range. This sampling point has been dry since 2013.
The concentrations are generally lowest at the south inlet (SP3A-94) which is typically
below 100 mg/L and has also been sporadically dry.

The chloride concentrations at the outlet (SP4A-94) are ranging from 30 to 130 mg/L.
Iron and total phosphorus concentrations at the outlet are sporadically above the
PWQO. TSS levels at the outlet spiked during 2008 monitoring but returned to the
historical range of less than 10 mg/L.

Basin B

Surface water collected from the cover and perimeter of Phase Il/lll is directed to
stormwater Basin B by a corrugated steel pipe (CSP) beneath the access roadway. The
inlet sample location SP1B-94 is at the discharge of the CSP to Basin B. The Basin also
outlets to the watercourse via a CSP. The outlet sampling station (SP2B-94) is at the
downstream end of the pipe. These sampling stations are sporadically dry and, for this
reason, were only sampled once (November 2014) in the last two years.

Chloride concentrations at the inlet (SP1B-94) are typically higher than the outlet
(SP2B-94). In the last ten years, chloride at the outlet has exceeded the Aquatic
Protection Value (APV) of 180 mg/L on two occasions (August 2012 and November
2014).

Historical results indicate that the surface water generated from the Phase II/ll disposal
area and Site operations has elevated levels of iron and phosphorous. Iron levels
typically exceed the PWQO at both sampling stations. Levels were at the lower end of
the historical range when last sampled in November 2014. Total phosphorus has
typically exceeded the PWQO at both stations. It was below the detection limit in
November 2014. In the last ten years, TSS at the outlet has generally been below

50 mg//L with occasional spikes to 60 to 80 mg/L.

The quality at the Basin A outlet is better than the quality from Basin B. Both Basins A
and B were inspected for sediment buildup in 2015; no significant sediment
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accumulation was noted in Basin A. The sediment depth was measured near the T-bar
in Basin B with approximately 43 cm noted in 2015 which represents a 5 cm increase
from 2014. The Basin outlets should be inspected on a regular basis and the structures
cleaned of roots/vegetation.

On-Site Watercourse

Flow rates have been measured and volumes calculated at the downstream surface
water station (SP3-93) since 1994. These flow rates are included in Table F1.3 in
Appendix F. Flow rates vary from highs ranging from 200 to 600 L/s to lows of less than
5 L/s. In September of 2015, there was no flow and the channel was dry. This was the
first time the watercourse was reported to be dry.

As part of the EA work, flows were measured monthly at SP3-93, as well as an upstream
location. The upstream location is approximately 30 m east of DP1 (between DP1 and
SP1-10). The water at SP1-10 is ponded during low flow conditions and would not have
been a reliable measuring location. The channel at DP1 is wide and was also not a
suitable location for good flow measurements.

Data was not collected in January or February 2016 due to winter conditions.
Measurements were made on March 29 when water levels were high due to snow melt
and rainfall. Measurements were continued monthly through to July and then again in
October 2016. The comparison of flows between the upstream station and downstream
stations shows a gaining stream in the spring and fall and a losing stream in the
summer.

There are three water quality sampling stations along the watercourse. The mid-site
location, SP2-93 has only been sampled since 2013. Typically, the water quality is
similar between upstream (SP1-10) and downstream (SP3-93). This indicates no landfill
impact on the watercourse. Chlorides at the upstream station have varied from 13 to
887 mg/L, phosphorus from less than detection limit to 0.69 mg/L and iron from 0.05 to
127 mg/L. Iron and phosphorous typically exceed PWQO at all three locations.

54 Cement Kiln Dust Stockpile

In 2005, a report on the CKD stockpile was compiled by Golder Associates for St. Marys
Cement. The work included drilling three boreholes through the CKD, collecting and
testing samples of the material, installing three monitoring wells and collecting a round of
water samples for testing. This report was made available to the Town of St. Marys
when the Town acquired that part of the site. However, the report contents were
confidential and were not available for inclusion in the 2017 Draft Hydrogeology Study.
That stipulation was lifted in 2019. The report was submitted to the MECP for review on
April 4, 2019.
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As a follow up to the MECP review, Burnside collected water samples from the three
monitoring wells in the CKD stockpile in June 2019. The laboratory data and additional
information are contained in Appendix I. This Appendix contains new data that became
available after the draft report was released for review. Conclusions from the testing
were:

o The water quality is not homogeneous throughout the stockpile. The water quality at
the southeast corner of the stockpile is considerably better than the quality in the
centre.

o The water quality, while still exceeding some Reg 153 Table 2 criteria, has improved
overall from the 2005 testing.

The cement kiln dust stockpile (CKD) has been in place for approximately 30 years. The
cap and side slopes are well vegetated, and no erosion has been noted during recent
field work in the area. The current watercourse wraps around the south and west sides
of the stockpile. Water quality samples from the watercourse since 1985 (as part of the
landfill monitoring) have not detected an impact from the landfill or the CKD stockpile.
The water quality upstream is typically similar to the water quality downstream.

The potential for future impact remains low if the stockpile is undisturbed. Geotechnical
work would be needed if significant work takes place on the stockpile. The relocation of
the watercourse may necessitate relocating some of the CKD material along the north
side of the stockpile. The work would need to be completed prior to relocation of the
watercourse and a cap re-established on the material.
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6.0 Assessment of Alternative Methods
6.1 Alternative Methods to Expand the Existing Landfill

As stated in Section 1.0, the preferred Alternative to the Undertaking is to expand the
existing landfill. Therefore, the Alternative Methods are design options for an expansion.
The purpose of this study, as stated in the Hydrogeology Work Plan is:

To evaluate a variety of Alternative Methods for expanding the St. Marys
landfill in order to fulfill the Town’s post-diversion solid waste disposal
needs for the next 40 years.

Five Alternative Methods were proposed and are summarized in Table 6-1. A
conceptual drawing has been created for each method. These are included in

Appendix G. These are not landfill designs, but rather general footprint areas taking into
account required buffers, setbacks and maximum slopes.

Table 6-1: Alternative Methods for Carrying Out the Undertaking

Alternative Methods Description
1 | Vertical expansion of the This Method involves an expansion in the vertical
existing landfill direction within the existing footprint of the landfill.
2 | Horizontal expansion of the | This involves an expansion outside of the existing
existing landfill landfill footprint.
3 | A combination of vertical This Method would involve partial vertical expansion
and horizontal expansion along with some horizontal expansion of the landfill
footprint, basically a mixture of Methods 1 and 2.
4 | Development of a new This Method involves closure of the existing 8 ha
landfill footprint footprint and development of a new landfill footprint
elsewhere on the 37 ha Site.
5 | Vertical expansion plus a This Method is a combination of Methods 1 and 4.
new footprint

To assist in assessing how each method will alter the Site, schematic outlines of the
Alternative Methods have been added to the cross-sections (see Figures 19, 20 and 21).

The potential volume available with each Alternative Method has been calculated based
on the footprint area and proposed height-of-fill contours. The contours will be adjusted
during the EPA design stage. The estimated volume required by the Town for 40 years
of waste and cover capacity is approximately 708,000 m3.

6.2 Impact and Mitigation Evaluation

Each alternative was evaluated according the how it would alter the Site. The alterations
included, for example, increasing the height of the waste mound, increasing the waste
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footprint area, changing topography and slopes, creating new areas of the Site covered
by a waste footprint, or altering current stormwater and leachate controls. The impact of
each alteration was then considered on:

e Leachate generation

e Groundwater quantity
e Groundwater quality

e Surface water quantity
e Surface water quality

The geological and hydrogeological data contained in Section 4.0 and 5.0 was used in
the evaluation of alternative methods. The advantages and disadvantages of the
alternatives were determined based on their potential for impact on the hydrology of the
Site. Potential impacts could include:

e Construction Phase(s):
— Encountering silt, sand or gravel seams during construction of cells and
stormwater control features;

— Encountering shallow saturated soil during construction of cells and stormwater
control features, and,

— Encountering contaminated soil during construction.

e Active Filling Phase:
— Leachate production, mounding and outbreaks;

— Surface water control;
— Alteration of shallow groundwater flow;

— Contaminant migration away from the landfill in shallow groundwater toward
surface water features and the property boundary; and,

— Downward contaminant movement into till.

e Closure and Post-Closure Phase:
— Leachate production, mounding and outbreaks;

— Contaminating life span; and,

— Aggregate resource nearby.

The potential for impacts was based on the expectation that the landfill features required
for proper operations would be of sound design and construction. As a minimum, they
will be equal to the current design. For example, if the current stormwater control basins
need to be relocated, it is assumed that the replacement basins will be properly
designed and will meet the same or higher levels of quantity and quality control now in
place.
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Tables H-1 in Appendix H evaluate the expected Site alterations for each Alternative
Method and the related potential impacts. The Site alterations use the existing
conditions and the current landfill design and operations as the baseline. Therefore, if a
Site alteration is judged to have No Net Impact to groundwater and surface water that
does not mean no impact at all, but rather no new impact beyond current Site conditions.

The potential impacts outlined in Table H-1 could be either positive or negative. Some
impacts apply to more than one Alternative Method. Each negative impact was given a
sequential number (N1, N2, N3, etc.). The negative impacts were then listed in

Table H-2 Groundwater or H-3 Surface Water in Appendix H. The tables outline
possible mitigation measures for each impact. Each impact and the associated
mitigation measures were ranked according to the perceived magnitude. The magnitude
was based on both the severity of the impact and the scale of the mitigation measures
needed to address it. The rankings were:

e Minor potential impact - requires monitoring with potential for future mitigation
(e.g. monitoring around CKD stockpile);

o Low potential impact - requires Site feature alterations with continued monitoring
(e.g. stormwater controls);

e Medium potential impact - requires enhanced engineering with monitoring
(e.g. extension of current leachate collection system); or

e Major potential impact - requires substantial engineering measures
(e.g. redesigned or enhanced leachate collection system).

The following sections summarize the impacts and outline some of the possible
mitigation measures. The purpose of outlining the mitigation measures is not to provide
all the possible outcomes, but to evaluate the magnitude of the impact by the scale of
the mitigation measures that may be needed. Alternative methods that have many
minor impacts would be more acceptable than methods that have one or two major
impacts.

The impacts and mitigation measures are focused on the On-site Study Area and not the
Study Area Vicinity. The impacts in this study are all water related and the goal is to
minimize the on-site impacts with mitigation measures to eliminate the off-site impacts in
the Study Area Vicinity.

6.2.1 Leachate Generation

While this report is focused on groundwater and surface water quantity and quality, the
alternative methods could affect the amount and the strength of the leachate produced.
This in turn could impact the water resources. Therefore, impacts that affect leachate
generation are included in the impact assessment. Leachate related impacts fall into
three categories:
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1)

2)

3)

Increased leachate generation:

Impact — This includes an increase in the volume of leachate produced by increasing
the footprint area and exposing a larger surface area of waste. It also includes
changes to topography within the footprint that could induce more infiltration of
precipitation.

Mitigation — Design and Operations to reduce work area (keep working area small),
good use of interim, final cover and grading to promote runoff, vegetation to promote
evapotranspiration, and stormwater collection and controls. An extension of the
current leachate collection system to cover additional footprint areas will require an
assessment of the sewage treatment capacity and measuring of the volume
produced by the Site. Reducing infiltration into the waste will lower the annual
production of leachate but could increase leachate strength or increase the
contaminating life expectancy.

Increased mounding of leachate in the waste:

Impact — Increasing the height of the waste mound could also increase the height of
the leachate mounding within the waste. The current leachate collection system was
put in place to control the mounding in the existing phases. It was recognized in the
design of the phases that infiltration of leachate into the till would be low due to the
low permeability of the till. To reduce the potential for leachate breakouts on the side
slopes, the current systems were constructed. Controlling the leachate head was
also a consideration to controlling the downward movement of leachate into the sand
seam underlying Phase Il/lll. The 1992 design noted higher hydraulic heads in the
groundwater in the sand seam than in the leachate collection system.

Mitigation — The design of the leachate collection system would need to be modified
or enhanced to maintain the current leachate levels within the waste.

Change in leachate chemistry or strength
Impact — Placing new waste over existing waste or over the existing cement kiln dust

stockpile (CKD) could change the chemistry of the leachate.

Mitigation — Monitoring chemistry in the leachate collection system and/or the CKD
and evaluating the ability of the STP to treat it. The municipality has a sewer use by-
law in place, but it was meant for commercial and industrial sewage generators.
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6.2.2 Groundwater Quantity

Changes to groundwater quantity fall into two categories:

1)

2)

Infiltration

The most significant impact to groundwater quantity would be reducing infiltration or
increasing discharge. Extensions of the Leachate Control System (LCS) would
increase the removal of water from the Site through the STP. Steeper side slopes or
additional slope area would increase rainfall runoff to stormwater features for release
into the surface water system, rather than infiltration into groundwater.

While these were noted as impacts, the change to infiltration on the Site has not
been considered to be significant. The amount of groundwater recharge at the Site
is already low. The current groundwater conditions include a low permeabile till that
is partially dry with perched water near the surface or in the inter-till sand/silt seams.
The top of the bedrock is dry as there is little downward movement of groundwater
from till to bedrock.

Flow Direction

Impact - The shallow groundwater flow pattern below the existing footprint is from
west to east toward the watercourse with some discharge of groundwater into the
watercourse. East of the watercourse, there is a groundwater mound below the CKD
stockpile. The shallow groundwater moves from the CKD stockpile westward toward
the watercourse. Moving the watercourse or altering the topography of the Site
without controlling groundwater mounding could alter the shallow flow path. Re-
aligning the watercourse and using the current channel as part of a future footprint
would remove a shallow groundwater discharge point. With no outlet, water levels in
that area would rise until the flow direction reversed. There could also be potential
for groundwater contaminated by the CKD to migrate west and influence water
quality near an expanded landfill footprint.

Mitigation — A conceptual model of current flow and potential flow taking into account
the mounding in the waste, in the CKD mound, the location of the new watercourse
may be needed to design new footprint areas. An extended leachate collection
system would control mounding in the waste but additional works may be required to
maintain shallow groundwater flow from the CKD mound toward the current
watercourse location. The groundwater flow would have to be either cut off before
reaching the waste or picked up in the LCS. The water level monitoring program will
need to be revised to track changes to the shallow groundwater movement as
expansion development occurs.
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6.2.3 Groundwater Quality

1)

2)

3)

Leachate or stormwater runoff moving downward to sand/silt seam.

Impact — An inter-till sand seam has been identified below Phase Il/lll. This is the
seam through which a drainpipe runs between MHA and MHB. The seam is not
present or is present as silt over the remainder of the Site. Adding more waste
above Phase Il/1ll could result in higher leachate heads moving water downward into
this seam. There is also potential for additional footprint areas or new Site features
such as excavated stormwater basins or a re-aligned watercourse to open pathways
for water to reach the seam (if present).

Mitigation — The presence of the seam would be determined in proposed
construction locations. If present and shallow, it may need to be excavated and
replace with more impermeable soil if necessary. The leachate head in waste will
need to be controlled by an extension of the current LCS or by modifying and
enhancing the existing LCS. If necessary, water from MHB could be diverted and
treated.

Leachate moving laterally into sand/silt seam from excavation of new footprint
or filling of existing watercourse channel.

Impact — Excavating 5 m of soil from new footprint areas would result in the bottom
of the new landfill being at approximately the depth of the current watercourse
channel (the channel is approximately 5 m deep from top of bank). Therefore, silt
and sand noted in OW4-84, OW6-84, TP5 and TP6 (see Figures15 and 16, Site
Cross-Sections) would be exposed in sidewalls of excavation. If the seam is not
saturated, leachate could migrate into the sidewalls. If the seam is saturated,
shallow groundwater would seep into the excavation or into the waste once in place.

Mitigation — The presence of the seam would be determined in proposed
construction locations. If present and shallow, it may need to be excavated and
replace with more impermeable soil. The depth of excavation may need to be
reduced to maintain the bottom of landfill above the seams, increasing the above
ground contours. Another alternative would be a liner designed to separate
groundwater in the seam from the waste. Where the seam is not present,
construction inspection of floor and side walls for permeable seams would be
required.

Reduced separation between bottom of waste and bedrock.

Impact — The elevation of the top of the bedrock appears to rise toward the north and
east sides of the Site. Placing waste in those areas, in conjunction with excavation
below current ground level, places the waste closer to the top of the bedrock (the
regional aquifer). This reduces till thickness separating the waste from the bedrock.
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Mitigation — The depth to bedrock and characteristics of soil between surface and
bedrock would need to be confirmed. Current groundwater flow in the bedrock is
toward the west (toward private wells and the Thomas Street Quarry) and toward the
north (the SMC plant and quarry wall). Major enhancement of the LCS (such as
adding a liner) may need to be considered to provide additional separation between
waste and bedrock.

6.2.4 Surface Water Quantity

1)

2)

Increased Runoff

Impact — Adding height to the current fill areas (increasing slope length), adding
more waste footprint area (creating more sloped areas), creating slopes on areas
that are currently flat, and creating slopes closer to the top of watercourse bank will
increase runoff. Runoff could be more rapid with slightly less infiltration; however,
infiltration is low in existing conditions due to low permeable surface soil. There
could be less retention of water if existing flat areas or surface depressions are
reduced and less potential for evaporation or evapotranspiration.

Mitigation — New stormwater and erosion controls measures will have to be
incorporated into the design of all Alternative Methods. This could include berms,
retention ponds, grassed waterways and vegetated buffer strips to handle clean
water on the Site. Some Alternative Methods will require the decommissioning of the
current stormwater Basins A and B and new stormwater pond construction.

Altered surface water movement across the Site

Impact — Altering the location of the watercourse and stormwater basins or altering
Site topography by adding new footprint areas will redirect surface water movement
across the Site. Currently, surface water is channeled to the stormwater basins and
from there into the watercourse in the centre of the Site. Similarly, runoff from the
west side of the CKD stockpile moves toward the centre of the Site. Realigning the
watercourse to a position along the eastern and northern property boundary will
require moving water from the west and south part of the Site across the Site.

Mitigation — Landfill design will need to incorporate proper grading and stormwater
controls to direct, slow and retain water.

6.2.5 Surface Water Quality

1)

Potential for contaminated runoff

Impact — The risk of precipitation and clean runoff coming in contact with waste may
be increased by adding waste above the current Phase | and Phase Il/IlI footprints,
adding new footprint areas, and moving the footprint closer to the stormwater basins
and watercourse.
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2)

3)

Mitigation — The Design and Operations of an expanded landfill will need to
incorporate proper stormwater design and best management practices. These could
include:

e Control of the size of active working areas.
e Timely grading and covering of completed or dormant areas.

e Diverting clean water away from the waste (including drop-off, recycling, MHSW,
and compost areas).

e Retaining water that contacts waste within the footprint and LCS.

e Slowing release of runoff to the watercourse and controlling erosion and
sedimentation.

o Berms or vegetated buffer strips to separate footprint areas and
watercourse/stormwater retention areas.

o Final cover and erosion control vegetation to maintain cover.

e Contain waste to waste handling areas (including drop-off, recycling, MHSW,
compost areas, and wood wastes).

e Encouraging growth of native vegetation in stormwater retention areas.

Leachate break out on side slopes

Impact — Mounding of leachate within the waste could lead to leachate seeps along
slide slopes. There is a potential for seeps to mix with clean runoff and move into
the stormwater system.

Mitigation — Leachate mounding must be controlled by reducing infiltration into the
top of the waste, facilitating seepage of leachate out the bottom of the waste (LCS)
or adding a leachate drainage layer on the above-grade side slope to direct leachate
seeps to the LCS. Operations, final cover and proper grading are important in
reducing infiltration. Depressions that hold water on the landfill surface must be
eliminated. Due to the low permeability soils at this Site, removing leachate from the
mound requires the installation and maintenance of a leachate control system.

Re-alignment of watercourse closer to CKD stockpile

Impact — Re-aligning the watercourse from the centre of the Site to the eastern and
northern boundary could put the watercourse closer to the CKD stockpile. Water
levels within the stockpile indicate mounding and radial flow outwards from the pile.
Cutting a new channel near the toe of the stockpile could induce shallow flow from
the stockpile into the channel.

Mitigation — The water quality within the stockpile should be monitored.
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7.0 Permits and Authorizations
Other permits or authorizations may be required prior to construction. Permits and
authorizations often associated with hydrogeology include:

e Environmental Compliance Approval (monitoring, trigger mechanisms and
contingency planning);

e Conservation Authority Regulations; and
o Ontario Water Resources Act, approvals for storm water control and leachate

collection systems.

A Source Water Protection Risk Management Plan is not required as the Site is not
within a Municipal Wellhead Protection Area or Intake Protection Zone.
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8.0 Preferred Method

This report assessed the current Site conditions including previous man-made terrain
and contaminant sources. It used that base to outline the potential impacts to
groundwater and surface water from each alternative method and provided mitigation
measures for each impact. These mitigation measures, such as a leachate collection
system for leachate management, will need to be incorporated in the final design of the
preferred alternative.

Based on the Site characteristics as described in this report and the impacts outlined in
Section 6.0 and Appendix H, the alternative methods have been ranked from most
impact to least impact. The magnitude of the impacts were ranked based on the
magnitude of Site alterations required to mitigate each potential impact.

Leachate Generation and Groundwater Surface Water

Most Impact Most Impact
- Method 5 - Method 1 and Method 5
- Method 2 - Method 4
- Method 3 and Method 4

- Method 1 - Method 2 and Method 3

Least Impact Least Impact

The method with the lowest combined impact on both groundwater and surface water is
Method 3 — Combination of Vertical and Horizontal Expansion.

The preferred method is selected in the Environmental Assessment report based on the
method rankings submitted by all of the disciplines involved (terrestrial, aquatic ecology,
air quality, etc.). This hydrogeology assessment report should be read in conjunction
with the Environmental Assessment report.

The overall Preferred Method is selected in the Main Environmental Assessment Report.
Therefore, mitigation, monitoring and conceptual contingency plans are outlined in the
final EA Report.

Technical groundwater and surface water comments provided by reviewing agencies
(primarily the MECP) on drafts of this report, along with responses to those comments
are contained in Appendix | and Appendix J of this Hydrogeology Study Report.
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Appendix B-1

Summary Table for Wells on Figure 7

Water Well Records - Ministry of the Environment and Climate Change
St. Marys Landfill

Borehole | Depth to | Bedrock | Water | Static | Pumping [ Pumping

Well Date Elev. Depth | Bedrock | Elevation | Found | Level | Level Rate Test Test
Number Drilled (Well Type (m) (m) (m) (m) (m) (m) (m) (Lpm) |Hours Min
3408626*

5000230* | Jun-59 [Well: Supply 296.32 55.80 30.50 265.80 49 24 25 45.5 30
5000231 | Aug-60 |Well: Supply 323.19 | 62.80 4450 | 278.70 58 32 34 455 30
5000232 Jul-62 |Well: Supply 319.99 57.90 31.10 288.90 49 29 30 40.9 30
5001195 Jun-47 |Well: Supply 304.39 30.50 9.10 295.30 6 6 0 45.5 10
5001196* | Aug-47 |Well: Supply 319.93 | 32.30 730 312.60 10 10 0 455 10

5001201 Feb-65 |Borehole: Test 296.40 28.00
5001202 Mar-65 |Borehole: Test 296.50 46.30
5001203 May-65 |Borehole: Test 296.56 34.40

5001204 Jun-65 |Borehole: Test 296.07 41.10 1.50 294.50 25 7 20 309.1 80
5001205 Nov-66 |Borehole: Test 297.45 22.90 2

5001206 Dec-66 |Borehole: Test 297.36 21.00 2

5001207 Nov-66 |Borehole: Test 297.40 22.90 2

5001209* | Dec-67 |Well: Supply 318.21 22.90 1.20 317.00 23 7 11 54.6 2 30
5001488 Jun-68 |Well: Supply 319.35 9.10 7 7

5001571 Feb-69 [Well: Supply 320.87 63.10 32.30 288.60 56 34 35 54.6 130
5001645 Apr-70 |Well: Supply 331.31 64.00 31.40 299.90 55 43 43 36.4 20
5001804 Dec-71 |Well: Supply 330.30 54.30 28.00 302.30 50 40 43 40.9 50
5002038 Nov-73 |Well: Supply 316.29 48.80 24.40 291.90 31 29 34 22.7 10
5002225 Oct-74 (Well: Supply 330.22 54.90 29.90 300.40 55 50 52 45,5 10
5002282 Oct-75 [Well: Supply 315.11 50.30 10 2 10 3568.6 80
5002878 Oct-80 (Well: Supply 320.81 52.10 33.20 287.60 52 37 46 36.4 10
5003388 Oct-87 (Well: Supply 323.75 52.10 36.30 287.50 52 43 45 31.8 10
5003434 Jun-88 |Well: Supply 315.03 56.40 28.30 286.70 56 40 48 31.8 10
5003609 Aug-89 (Well: Supply 324.94 51.80 39.90 285.00 52 40 a4 36.4 10
5003633 Sep-89 |Well: Supply 327.42 51.80 26.50 300.90 52 40 46 36.4 10
5003647 Sep-89 |Well: Supply 321.40 48.50 29.90 291.50 47 37 39 45.5 130
5003753 Jul-90 |Well: Supply 325.30 54.90 28.30 297.00 55 40 a4 54.6 10
5003754**| Aug-90 (Well: Supply 330.19 66 45 57 27.3 20
5003888 Jul-91 |Well: Supply 322.86 55.80 35.10 287.80 47 39 41 77.3 30
5004013 Sep-92 |Well: Supply 319.85 56.40 30.50 289.40 43 38 54.6 130
5004319 Aug-96 (Well: Supply 321.38 56.40 28.70 292.70 56 34 47 36.4 10
5004527 Nov-97 |Well: Supply 296.39 30.50 0.30 296.10 24 21 45.5 130
5005676 May-04 |Well: Supply 300.43 34.80 5.20 295.30 35 16.2 24.4 46.0 20
5005891 May-05 |Well: Observation| 294.75 31.10 3.70 291.10 28 16 136.4

5005952 Aug-05 (Well: Supply 298.90 33.50 1.50 297.40 32 17 22 227.3 10

5006154 Jul-06 |Well: Abandoned | 311.38 40.80
5006163 Sep-06 |Well: Abandoned | 321.14 6.10
7040835 Sep-06 |Well: Abandoned | 321.14

7047879 Jun-07 (Well: Abandoned | 314.87 20.70 0.90 314.00 16 16

7155445 Oct-10 [Well: Observation 6.40

7155446 Oct-10 (Well: Abandoned 0.40

7158102 Jun-10 |Well: Supply 60.00 31.40 55 36 40 113.7 130
7158103 Jun-10 |Well: Supply 60.00 31.40 54 37 39 113.7 130
7165988 Apr-11 |Well: Abandoned

7175685 Aug-11 (Well: Supply 60.00 28.00 58 27 30 136.4 130
Notes:

WWR - water well record
* Well location was not included on mapping due to expected wrong location based on information in the MOECC WWR
** 11m extension of existing MOECC WWR No. 5001804

R.J. Burnside & Associates Limited Town of St. Marys Landfill
File: 032339 St Marys 2016 HG Study MOECC WWR Table Environmental Assessment Hydrogeology Study
Date: 5/5/2016 300032339.0000
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WATER WELL RECORD —

The Ontario Water Resources Commission Act, 1957

County or District................ BPEET A Township, Village, Town or Clty%BLﬂf‘/sﬂ/?f-D

te completed ... .. ... J .......... /‘7"@ ................ /ﬁ .......

(day month year)

Casing and Screen Record Pumping Test
Inside diameter of casing. .#£ ... . ... Staticlevel . /0.5 e
Total length of casing...... FES Test-pumping\( rate /O G.P.M.
Type of screen......................... ) ............. Pumping Tevel . 10 e
T.ength of screen................. ),'/b ..................................... Duraticn of test pumping...ﬁ.é’.’..@.- .............................................

P e '

Depth to top of screen ... e, Water clear or cloudy at end of test.. C/2&4& . .. .
Diameter of finished hole. %4 ... ... e Recommended pumping rate..... 79 GPM.
with pumping level of..... LEG o

Well Log Water Record

Depth(s)
From To at which No. of feet K(g.dsl?f wiatter
Overburden and Bedrock Record ft. ft. water(s) water rises s?up’hls;) ¥

found

. Z:na 44\/\./( Q /
ol ahay / © .
s Ly ety Jelon o /z -

LT ey g ¢ 7L | 25
W;j M/\‘(’(ﬂﬂ#/ .Z g’ /Se
Ce/l»ﬂ&w G}Aﬂ{/-lﬂ// 4 /50 Y7 é

Lasrtag /1A /46 /53 . _
Y 1/ /J$3 | S0l |/9%-A0& | yso/ fRES/

-

For what purpose(s) is the Mater to be used? Location of Well ///
............................................................. B e In diagram below show distances of well from

Is well on upland, in valley, or on hillside?.... . ... road and.lot line. Indicate north by arow.

Drilling Firm \/\/D,/)/CIP/DC',{) ..... Yo ‘S."N’( I'\’[ i /0 V7

Address ..o N SIS

-
Licence Number J 7 L

Name of Driller. /& /£ S0 Ps g

Date ... 0 Y
Tlel & o{'/ Rl :
(Signatu}‘e of Licéfised Drilling Contractor)
Form 5




.5 &4t P/3

*'&TMI/J\Z i4|57|7|014|0|E
|5iR |4|7;g|5|?’ 61Q

/ Ontarioc Water Resources Commission Act \NATER

o 51,0551 WATER WELL RECO _@,M
Basin )S ?Z;I,,.,A R .
County or District 4 T _....Township, Village, Town or City é/d hs Adl’J ..................
Ve
ConZAad.1nes | L —‘#" ....... - ’/ _________ Date completed . ... T4 L)(/‘VIQ ................ 6,2 ..............
(day month year
ress. ﬂﬁ# s :;7 ?72/}\/5 ...............................
Casing and Screen Record Pumping Test
77 ” 7
Inside diameter of casing......... 4‘ ................................................. Static levei ..., 7 ........................................................................
-
Total length of casing. ... //02 .............................................. Test-pumping rate ... 9 . GUPML
Type of screen . Nl Pumping level... ?f‘ ................................................................
Length of screen.. ... . il Duration of test pumping.. 5 1)”5 ......................................
Depth to top of screen.... .. .. e U Water clear or cloudy at end of test . C/&dr ........................
’”
Diameter of finished hole . ;A e SRR PO Recommended pumping rate . 7 i GP ML
with pump setting of. . / 2 S7 . feet below ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F}'g m }‘to which water(s)| (fresh, salty,
: : found sulphur)

Trpsor/ < },e//om Clay o [0~ \[ls-/T8| Fresd.

Blve Chid / /0 4H7s -

az/.a/ v L | o2~
STaH? o {imesfone /63 | S/

/7 2 /KD
Brown Limes Tone /Ko /70
\\
For what purpose(s) is the water to be used?. ... \?,\:‘.\ T Location of Well
...... Dom es /Ll'C O \\ N In diagram below show distances of well from 7,

road and lot line. Indicate north by arrow.
Is well on upland in valley, or on hillside?.

Drilling or Boring Firm W’ T I LT A 20T .

C o  A2PO. 24 | |

Address... W R # p” —SU Se;;/a .......
Date \{Dn? é ......... 6,,2 ......................................................... N

""""""" t‘s;gaafa‘zzo‘f"zgen?edg 778

Form 7 5M-61-3852

or Boring Contractor)

OWRC COPY ‘ C85.58




um | [Tz 14417121010k mobﬁﬂb 1195

FIr ] }71(57[,]13 1 _
) - - ONTARIO 5:1: .“ '!._:,_-_ 1
Elev. ﬁ—’R R\ VITAT/ The Well Drillers Act

GEGLOGICAL BRANCH .
Basin |2 |3 | | L1 | Department of Mines, Province of OntapioprpARTMENT OF MINES

Water Well Record v s
PR ‘ --%.‘.Con..‘...Lot?%i‘.?t.Lot........

£
Pipe and Casing Record Pumping Test
. . /7 '
Casing diameter(s) . . . . g Date oA
Length(s)ofcasing(s).....13.4./.’.’Y.‘.A.............. Developed Capacity . éfp’D/\,
; 74 {
Lengthofscreen.............0 ..................|Duration of Test jﬁ".‘
Typeofscreen................................... |Pumping Rate. é"“b fl“*‘(.;"".
o
Typeofpump..... ..............................|Drawdown. .. 777777 .. R A
Capacityof pump. .. ... Statlclevelofcompletedwell... i Q\
Depth of pumpsetting. ... ........................ |Iswell a gravel-wall type?. .«eeepy .../ ... . ... ... .........
Water Record
Kind(freshormineral)...-ﬁ:’mmﬁ(.:.......... De‘;f,h(s) Kind of No. of Feet
. ) A . Water Horizon(s) Water Water Rises
Quality (hard, soft, contaifis iron, sulphur etc.) . . 2/ ;
Appearance (clear, cloudy, coloured) e e
For what purpose(s) is the water to be used?. d I" “” ' i
How far is well from possible source of contamination? . . . .....................
What is source of contamination? . .. .. ......... .. it )
Enclose a copy of any mineral analysis that has been made of water. . ... ... ..
Well Lo
¢ Location of Well
Drift and Bedrock Record From To .
3 In diagram below show distances of well

ﬂ*u" L«M’.«E 6 ﬂf’&‘b ([ . 0 ft. |44 1t from road and lot line
§§ 'u::ét \ e et Core - ' ?’ N‘ f’

s ol 7F % :2/"@«!”33";; MA 7-*
) ] et | 7 }’! e 4{”%{7

3 ‘/i *
Situation: Is well on upland, in valley, or on hillside MM

Drilling Firm m aﬁﬂv ;(’ y LY o] By

Address . . ... ... (9
Recorded by . M ..Address . éf/éq oot
Date. ... ..Licence Number . o
CSS.S8 ‘
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TR 4 786780 oovr?
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in 1423

County or sttrlc_tr (Eﬂ TH .

v

The Ontario Water Resources Commission Act

WATER WELL RECORD

Inside diameter of casing...........~2&..

; Fo’
Total length of casing. ... . ! O

pncled

Length of screen ... ... ... ..o

Type of screen

Duration of test pumpin
Water clear or cloudy at end of test .
Recommended pumping rate ! =< j
with pump setting of07/7

Depth to top of screen ... ..

Diameter of finished hole

...G.P.M.,

feet below ground surface

Well Log Water Record

Overburden and Bedrock Record F ;“:m }‘: w%fcpht }vls'(:t)csrttg) I%il:";gs}f ::;.?E;,r
s . g found sulphur)

gt l 2 ¢’

bl onrcen /éb-»%- 67 /2

//Qt&/q Oty [/ P Vi
L 7 2./ 24 2L | fed

S M nrie € 25 25 / )

'/%f/,&é;# L Jo

Location of Well

road and lot line.

Form 7 5M 60-20912

OWRC COPY Toes o

In diagram below show distances of well from
Indicate north by arrow.




JTM V114 8lel Zi_,LQ///Jq’
VAR (417 y;@' 71210%°

Doy 15 /50 é 0 The Ontario Water Resources Commission Act

‘asin }\05‘ CORD

‘[5{]015?1J‘
3 9

Casing and Screen Record i RESCUth COMMISSION Pumping Test

y -7 >
Inside diameter of casing...... .. ST SRR U RUUUOPRPPRP Static level . . //ﬂ? 444444444444444444444444444444444444444444444444444444444444444444
Total length of casing.. .. .. /07 4444444444444444444444444444444444444444444444 Test-pumping rate ... /57 e G.PM.
Type of screen .. ﬂ{?{.é/ jﬁ’d«eeg . Pumping level. .. .../ e
7
Length of SCTEen . .. . ... Duration of test pumping.. /_3_//24, ......................
Depth to top of screen ... ... . . o R Water clear or cloudy at end of test ... M 44444444444
s
Diameter of finished hole . ; UV E PR RPPPR PP Recommended pumping rate ... /(] -/; G.PM.
with pump setting of . / j Q . feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record £t ft. 'which water(s)| (fresh, salty,

found sulphur)

,/i_é’ , —
DO 7 V85=007 7/A¢M/

For what purpose(s) is the water to be used? Eﬁ > /{9/' .S‘,._ Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

Drilling or Boring Fi

Address.. ﬂ/‘i7”)}

Licence Number.. s.j e -

Name of Driller or Borer. /@(A/CZ/ ........... : o
27~

Addxess/q/? _,)& d, ( 44444444444 /t{&

Form 7 15M-60-4138 C .

OWRC COPY Lol aa




Water mgdagen

ént in Ontario

1. PRINT ONLY IN SPACES PROVIDED
2. CHECKN CORRECT BOX WHERE APPLICABLE

The Ontario Water Resources Commission Act

WATER W

1 2

ERY Y ]

MUNICIP.

5.4

10

491/39 1

aa / ‘.CON.‘

i85

22 23 24

cCOUMTY OR DISTRICT

TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE

BLAKCHARD

CON., BLOCK, TRACT, SURVEY, ETC.

SOUTH BOUNDARY

LoT 25-27

(% [:]

R. #3 ST, HARY'S

DATE COMPLETED

Llé——

&

3

ELEVATION

1,090 L5J

8ASIN CODE

I%_;

N _lJ,—L_I_l_LJ———L—J

i

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR COMM:r?;rATERIAL OTHER MATERIALS GENERAL DESCRIPTION FR;;PTH - FEEIO *
yellow clay - sandy packed 0 10

grey clay stones hard 10 40
blue clay soft 40 55
grey clay stones hard 55 103
grey limestone hard 103 114}
grey limstone brown stiresks hard 114 150
brown limestone nedium 150 210

@/L@Qﬁgﬁtgﬁqﬂ_d
,_Jll!l

KD -

Gagddassa | \qasstiast || kroddadrd
l‘l\ll_L_lLiiHlll J_JL\HWIJL l\l\\LLJ;ss.1|l||

assv20d | o2r0dsst L) B

i) L

OWRC COPY

T A A SIZE(S) OF OPENING 31-33 | OIAMETER 34-38 [LENGTH 39-40
WATER “RECORD SITCASING & OPEN HOLE RECORD| | Z fGioTre
WATER F! INSIO) WALL DEPTH — FEET B
> (E/ [TT} INCHES FEET|
V(ZET KIND OF WATER [——oTAM. MATERIAL THICKNESS FROM T0 ¢ [MATERIAL AND TYPE BEPTH TO TOP 3148 80
/g@_“i 3 D N 14 1INCHES ., INCHES U OF SCREEN
FRESH SULPHU
i 1 PR STEEL 12 3260 | wn
4 s - i FEET
2 [0 sALTY [ MINERAL 2T GALVANIZED «205 (6] ﬂ'&
518 E i,/ |3 0] CONCRETE
1 CIFRESH 3 (] SULPHUR Z7 s ] Ofref PLUGGING & SEALING RECORD
2[]SALTY 4 [ MINERAL ) OPEN HOL 5 Py
26-23 74 17-18]1 [ STEEL 19 20-23 DEPTH S ET || maTERIAL AND TYPE E(CEMENT GROUT,
1CJFRESH 3 [J SULPHUR 2] GALVANIZED FROM To LEAO PACKER, ETC.)
2[0sALTY 4 ] MINERAL )% 3] CONCRETE //‘(( o= oy o M 1013 1417
2
2528 rresH 3 [J SULPHUR 0% SRBPEN HOLE /)2//0)
2 DSALTY 4 D MINERAL 24-25|4 D STEEL 26 27-3 18-21 22-25
2 [ GALVANIZED
0-33
2 t1FRESH 301 SULPHURM ) 3 [] CONCRETE 26-29 30-33|| 80
2 [0 SALTY 4 (O MINERAL 4 O] OPEN HOLE
7
PuMﬂ_lNG TEST METHOO 10 | PUMPING RATE 11-14] OURATION OF PUMPING
i e e LOCATION OF WELL
/‘ O pump 2¥AILER 2008 . __%_Hoims L s,
|1 + = IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- STATIC WATER LEVEL WATER LEVELS DURING 1 00 PUMPING LOT LINE. INDICATE NORTH BY ARROW.
W LEVEL PUMPING 2 [0 RECOVERY
(TT] 19-24 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES ;
- 26-28 29-3 32-34 35-37 #
0 1 FEET ’42 FEET FEET FEET FEET FEET
z IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT ENO OF TEST a2
GIVE RATE
-
o cPm. FEET 1%5»\!1 2[1 cLoupy T so T
2 RECOMMENDE O PUMP TYPE RECOMMENOEO 43-45 | RECO! NOEO 46-49 )\.«0
: PUMP PUMPING
e [} sHaLLow  (XDEEP serrve 170 FEET | RATE 00!0 GPM. / g { 7
50-53
__QQQL_'_O_ GPM. /FT. SPECIFIC CAPACITY /ﬂn‘s
4 17"
FINAL WATER SUPPLY S (] ABANDONED, INSUFFICIENT SUPPLY ]
STATUS 2] OBSERVATION WELL 6 [] ABANDONED, POOR OUALITY [
3 [ TEST HOLE 7 [] uNFINISHED
OF WELL 4[] RECHARGE WELL
55-56
ot ESTIC s COMMERCIAL .J
TOCK 6 ] MUNICIPAL m/ 13
WATER RRIGATION 7 ] PUBLIC SUPPLY ‘371"N
USE / 9 4[] fDUSTRIAL 8] COOLING OR AIR CONDITIONING ‘
[ oTHER 9 [0 NOT USED S 5 C.
57 - :
1 O cABLE TooL 6 [ BORING v
METHOD ;’{omm (CONVENTIONAL) 7] DIAMOND e /
OF ] ROTARY (REVERSE) 8 O JETTING ol JYe
DRILWING 4[] ROTARY (AIR) s [ DRIVING 70 M/N MM F
5
L] AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER OATA 58| CONTRACTOR 59-62| OATE RECEIVEO 3-68| 80
o 2604 : SOURCE / °2 7y ()X 5)5—‘ 7}
ol W. D. HOPPER & SONS z & - S
= |ADDRESS T © [oatE oF INsPECTION INSPECTOR AV o = S S
Q i /
w : -
< # 2 SEAFORTH, ONT. W\ é, s 70 ~ - <
o¢ |NAME OF DRILLER OR BORER i LICENCE NUMBER D [REMARKS: .
L w :
z ER U - 2
O [SIGNATURE_QF CONTRACJOR SUBMISSION OATE e i
bt 4 -
o .
oav_ 6 wo MAY w._70| |O ; ;
L4
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The Ontario Water Resources Commission Act

WATER WELL RECORD

Vb/’:’/

. i 50 0 1 804 MUNICIP. CON.
Water management in Ontaria -~ J \ :
1. PRINT ONLY IN SPACES PROVIDED ED l j Sl(jl o7, { -
2. CHECKN CORRECT BOX WHERE APPLICABLE 12 Y " 10 14 15 22 23 24
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE v ON., BLOCK, TRACT, SURVEY, ETC. LoT 2527]-
Rlanchard south bounty 6f /
DATE COMPLETED 4B-53

3 st. Marys, Ontario

DAY. 3 MO. 12 —

RC. ELEVATION RC. BASIN COOE n e v
ey A
1 2 [4] 24 S 26 0 kil 47
\-/ LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
MOST DEPTH — FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS \ GENERAL DESCRIPTION frow | 5
brown clay gtones 0 27
2 2
rlue clay stones 7 9
1imestone hard 92 178

Erey —

-
EVA 4 PUASAAS Lo bl bl | Lol Ll U
31 £ / laoz2lFostsa 1| I EEEA NN EEE BN Lol b by
‘ ||11||1|1L1_|l||||l||||duul|||||JJ|||||||l1LL_H||1|||!|L|__| bbbl L
i 10 14 15 21 32 43 54 65 75 80
\ SIZE(S) OF OPENING 31-33 | OIAMETER 34-38 | LENGTH 39-40
| ) WATER RECORD SING & OPEN HOLE RECORD/| | Z|Giorto)
‘
| yﬁouuo INSIOE WALL DEPTH — FEET w INCHES e
‘ AT — FEET KIND OF WATER N g MATERIAL THICKNESS FROM T ©¢ |MATERIAL AND TYPE OEPTH TO TOP 41-42] 80
L0/ 5 o3 T2 INCHES INCHES o OF SCREEN
3 %ESH 3 [J SULPHUR To11 12 13-16 o
STEEL "
2] SALTY 4 [ MINERAL / gGALVANIZED FEET
%5-15 19 M
1 [JFRESH 3 [J SULPHUR 5 3L comere™ 2 0 493 PLUGGING & SEALING RECORD
20 SALTY 4 [] MINERAL ] OPEN HOLE e
20-23 24 171811 [] STEEL 19 20-23 DEPTH SET AT — MATERIAL AND TYPE (CEMENT GROUT,
1 [JrFresH 3 [J SULPHUR 2 [] GALVANIZED FROM TO LEAO PACKER, ETC.)
20 saLTy 4 [ MINERAL 05 3 ] CONCRETE 01 8 10-13 1417
25-2B 29 9
1 [ FRESH 3 [J SULPHUR 4 K OPEN HOLE 3 7 .
2 D SALTY 4 D MINERAL 24-25 D STEEL 26 27-3 1B-21 22-25
3033 e 2 [J GALVANIZED
T[] FRESH 3 [] SULPHUR 3 [J CONCRETE 26-29 30-33|[80
~N 2 [)SALTY 4 [J MINERAL 4 ] OPEN HOLE
3
PUMPING TEST METHOO 10| PUMPING RATE 11-14| QURATION OF PUMPING
/. / - v . LOCATION OF WELL
puMp 2] BAILER 0 O 8 rours OO0 wns
e T — ’vo 9 SPY. - - IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
— STATIC TER LEN WATER LEVELS DURING ?(PDMHNG LOT LINE. INDICATE NORTH BY ARROW.
" LEVEL PUMPING (] RECOVERY
w 19-21 22-24 15 MINUTE! 30 MINUTES 45 MINUTES 60 MINUTES
— 132 1% / 26- 29-11 - 35-37
0 FEET FEET %T FEET FEET FEET|
z IF FLOWING, 3B-41| PUMP INTAKE SET AT WATER AT ENO OF TEST 42
GIVE RATE
a com 140 cet NCLEAR 2[7J cLoudy
E RECOMMENOEQ PUMP TYPE RECOMMENOQEQ 43-45 RE’COMMENOEO 46-49
PUMP PUMPING ,
2 [ sHALLow X DEEP  |SETTING 165 FEET | RATE #/ ﬂﬂg GPM.
50-53 Y
_Q_Q_ZL GPM. /FT. SPECIFIC CAPACITY
54
FINAL WATER SUPPLY S [] ABANDONED, INSUFFICIENT SUPPLY
STATUS OBSERVATION WELL 6 ] ABANDONED, POOR OUALITY
| 3 [J TEST HOLE 7 [ UNFINISHED
: OF WELL 4[] RECHARGE WELL
. 55-56 i
! 1 JK DOMESTIC 5 [J COMMERCIAL
STOCK 6 ] MUNICIPAL
WATER 3 1IRRIGATION 7 [J PUBLIC SUPPLY
USE 4 [] INDUSTRIAL B (] COOLING OR AIR CONDITIONING
/g’z ] OTHER 9 [ NOT USED
“ 57
! CABLE TOOL 6 [J BORING
| METHOD ROTARY (CONVENTIONAL) 7 [J DIAMOND
! OF 3 [] ROTARY (REVERSE) 8 [J JETTING 75/ .
i DRILLING 4[] ROTARY (AIR) 9 [] DRIVING /ﬂ/ it ¢
i 5
{ J AIR PERCUSSION DRILLERS REMARKS:
; NAME OF WELL CONTRACTOR LICENCE NUMBER DATA . 58| CONTRACTOR 59-62 | OATE RECEIVEQ 63-6B | 80
i oc . :sou_ncs . / o 660172
. |o| _Mervin Jones 3009 Z " Joe7
= | ADDRESS d o DATE OF INSPECTION ‘ INSPECTOR
o
Y| BRB#3 Thorndale, Ontario w 2§, 3 72 |
¢ [NAME OF DRILLER OR BORER LICENCE NUMBER D [ReMaRKs:
| " P A
: Zz (8} I—
SUBMISSION OATE n I~
{ DAY_ZB__MO,_lZ———Y@L (o]
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o MINTSTRY OF THE ENVIRONMENT o
The Ontario Water Resources Act LZIO P
/ 3 &

(\‘/7
WATER WELL RECORD
Ontario s o woncenns - (T]) 500 2038 000 Th L)

TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE CON.. BLOCK, TRACT, SURVEY, ETC. Lot 25-27 I

e

anShard Thames A L /5 Z"
R.#3 St. Marys Onyario. ' ,:E CoulP‘L:TEDMO_/ M,,JE

78724C 4 1042 4 23 MAR 20, 1975 51
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS) oo

DEPTH - FEET

* ¥

COUNTY OR OISTRICT

|

MOST
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM 1o

0 13
13 | 8
~80 | 160

Brown Clay
arey Clay & Stones

Grey Limesjone
5
3 S~ -
(D k){}[ﬂéﬂji1]&)Qé;Qjﬁﬁi§lﬁlzéjQﬁZiﬂ bbb b e Il Lot bbb U
32 | |||:U_L_l_1_\_L_||_L_|_|_|;7L‘!_A_|_J_||||||||I|ILJ||||Hl|1||J||||||||||JJ||||H||||JJ LI
T2 e, 1O 1 15 Zi 32 a3 53 €5 75 80
SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
Wa]/ WATER RECORD 151]] CASING & OPEN HOLE RECORD 2 | e
w
’ NawsrfR Founo KIND OF WATER insigh WALL DEPTH - FEET w INCHES FEET
i AT - FEET d MATERIAL THICKNESS FROM 10 CC TMATERIAL ANO TYPE DEPTH TO TOP ai-as | 80
' 16-13 i INCHES INCHES Q OF SCREEN
} 3] 0 K FResH 3 [ SULPHUR S = =1 |®
; 0103 2 [] SALTY 4 [J MINERAL STEEL FEET
! 2 ] GALVANIZED 188 0 %8
1518 19/ 3
! [ FRESH 3 []SULPHUR D) CONCRETE | 61 I PLUGGING & SEALING RECORD
2 [] SALTY 4 [] MINERAL - 4 [3 OPEN HOLE T
S G1718] 1 [ sTEEL Te ; 20.23 DEPTH SET AT - FEET " CEMENT GROUT
20-23| 1 4 FrESH 3 [ SULPHUR 24 d‘j 2 5 GALYANIZED 68 ylGO FROM To ATERIAL AND TYPE | ;)5 packer. ETC)
2 O SALTY 4[] MINERAL 3 &com:nnz 10-13 14-17
25:28| |  FRESH 3 [] SULPHUR 29) 4 EROPEN HOLE
! 2 [J SALTY & [J MINERAL 28-250 | [ sTEEL z6 27°50 18-21 22:25
Tilsol 2 [J GALVANIZED
30-33) | ] FRESH 3 [] SULPHUR 3 () CONCRETE 26-29 30-331[80]
’ 2 [J SALTY & [] MINERAL 4 [] OPEN HOLE | l J ‘
£ |
UMPING TEST METHOD 10 | PUMPING RA 11-14 | DURATION OF PUMPING
al AT o o Q LOCATION OF WELL
N ! 2 O BAILE 15-16 8
PuMP AILER GPM | S______MINS
STATIC WATER LEVEL | 25 1 PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING LOT LINE. INDICATE NORTH BY ARROW.
| PUMPING 2 [ RECOVERY
| =
7)) 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w | 26-28 29-31 3234 35.37
96 | 110 119
(D N FEET FEET FEET FEET FEET FEET
2 | IF FLOWING 38-41 | PUMP INTAKE SET AT WATER AT END OF TEST 42 rollc' rd. “t G: st. n‘r" put
pd GIVE RATE
' % crm 130 ceer| + Berear 2 O crouoy past St. Narys Cement plat to top
- RECOMMENDED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 46-49 Of ml tm ri‘ht Z‘d plaq‘ On l.ft
o PUMP PUMPIN
O swaiow Beoeee ’/ wrme 130 FEET | RATE %ﬂ 5 GPM gide.
50-53 - GPM./FT. SPECIFIC CAPACITY e
54
FINAL 1 3 WATER SUPPLY s [J ABANDONED, INSUFFICIENT SUPPLY
2 (O OBSERVATION WELL 6 [J ABANOONED. POOR QUALITY
STATUS 3 [J TEST HOLE 7 (O UNFINISHED
OF WELL 4 [J RECHARGE WELL
55581 [fooussrlc 5 [J COMMERCIAL
z J sToCK 6 [0 MUNICIPAL
WATER ~ \ 3 [0 IRRIGATION 7 [J PUBLIC SUPPLY
USE D 4 [J INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING
O oTHER ? {0 NOT USED
57
1 [J CABLE TOOL & (] BORING
METHOD 23 ROTARY (CONVENTIONAL) 7 [J DIAMONO
' OF 3 [J ROTARY (REVERSE) 8 [J JETTING )
‘f DRILLING : O ROTARY (MR.) 92 [J DRIVING “\ R
O AIR PERCUSSION DRILLERS REMARKS: LY
i Y
NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA / 58 | COMIRACTOR 59-62 onzTc!ZED 1 2 7 63 6€3-68 | 8O
. 5OURCE ¢ 9 N3
« Hadco Wekl Driliing & Digging Ltd. 2519 2 S/
E ADDRESS ki © [DATE OF INsPECTION F INSPECTOR
Q ’ i w
2| P.O.Box 730 Elmira Ontario. n| 2¢ 7 Ie
E NAME OF DRILLER OR BORER - LICENCE NUMBER = [REMARKS: 4 N
z| ReL.Franklin ] P
o 2 V4 et
) SIGNATURE OF C R R y SUBMISSION DATE [T P
f © %'m 4 |E £585.58 WI
! Ll S nAY_s__ Mo.__m“._z {0

FORM 7 07-091
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WATER WELL
G) L]

Z //?6

'RECORD

}
2223 24

2. CHECK CORRECT BOX WHERE APPLICABLE 10
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, V|LLAGE CON.. BLOCK, TRACT, SURVEY, ETC. LoT 25-27
uaxkxxd Perth Blanchard gouth Boundary 017
DATE COMPLETED 48-53

COMMON MATERIAL

OWNER (SURNAME FIRST) 28-47 ADDRESS 0 “
ST. MARYS, CEMENT CO. St. Marys, Ontario o 23 w0 10 2%

M 2Z0NE EASTING NORTHING ELEVATION BASIN COOE n 1 v
[21] (7 87303 #_M%MMML&AHMHIH.IHQ
T 2 My 2 30 31 a7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
MOST DEPTH - FEET
GENERAL COLOUR OTHER MATERIALS GENERAL DESCRIPTION —on o

black topsoil

0 1

brown’ clay

1 9

gregy clay

sand and stones

¢ 98

grey

limestone

98 | 160

b

TOWN limextone

160 | 180

&
(32]

Lol L

boo!ll8o2 | | bootlbes i | 1] bostidoslafnd o/
||IIlLLJlIIIIIlllLJ_J[1

6oy s || otgobN S| ]

Lo b bl U

L L L L D L by L

SIZE(S) OF OPENING 31-33 | DIAMETER 33.38 |LENGTH  39-40
31 WATER RECORD -@ CASING & OPEN HOLE RECORD 2 | sLot No
wl
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM, MATERIAL THICKNESS FROM 10 CC [MATERIAL AND TYPE DEFTH TO TOP a1-as | 80
INCHES INCHES o OF SCREEN
16-13 3
1 !’rkssn 3 [] SULPHUR — = |®
180 ] SALTY 4 [] MINERAL STEEL FEET
2 {J GALVANIZED
TR % R
FRESH 3 [] SULPHUR y [J CONCRETE
0 o 5 . 188 0 0100 PLUGGING & SEALING RECORD
2 ] SALTY 4 [ MINERAL [J OPEN HOLE
K " DEPTH SET AT - FEET
20-23 | 4 3 28 178+ O STEEL * 2023 MATERIAL AND TYPE L}__‘::"Li:;;“";’:c"
[] FRESH 3 [J SULPHUR 2 [] GALVANIZED FROM 10 - ETC.
z 4
[0 SALTY 4 [J MINERAL os 3 [ CONCRETE 100 o 180 10-13 1817
2528] | 7 fResw 3 (] SULPHUR ©° . “JR) OPEN HOLE
2 [J SALTY 4 [] MINERAL 23-2814 [J STEEL 28 27-30 18-21 22:28
Py 37%o 2 [J GALVANIZED
-33 [] FRESH 3 [J SULPHUR 3 O] CONCRETE 28-29 30.23 |80
2 [0 SALTY a4 [] MINERAL 4 [] OPEN HOLE
PUMPING TEST METHOD 10 PUMPING RATE 11-14 { DURATION OF PUMPING 1 85
D) - z »610 oy e s LOCATION OF WELL 8
=" PUMP BAILER GPM HOURSC : MINS
STATIC WATER LEVEL s T BRumPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING L ) INDICA NORTH BY ARR .
LEVEL no o 2 O1 RECOVERY LOT LINE DICATE NORTH BY ARROW
= 921
[7,] - 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 28-28 290-31 32-34 35.37
| 165 170 /16
(D ET FEET FEET FEET FEET FEET
Z IF FLOWING. 38-41 PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE
0.
s SPM. reerl ! I;CLEAR 2z O cLoupY
o} RECDMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 48-49
Q. PUMP 7 PUMPING 8
O swarcow SMoeee SETTING 1 FEET |RATE w GPM
0-53 D02, 0 cem/rr specIFic caracITY
72
FINAL 1 I WATER SUPPLY s [ ABANDONED. INSUFFICIENT SUPPLY
STATUS 2 [0 OBSERVATION WELL & 1 ABANDONED. POOR QUALITY
ATU 3 [0 TEST HOLE [J UNFINISHED F] N
t 3
OF WELL 4 {J RECHARGE WELL ? 6! 7
55.58
1 JK pomestic. . = 5 ] COMMERCIAL
7 0 stock s [J MUNICIPAL
WATER 3 [] JRRIGATION " 7 [0 PUBLIC SUPPLY
USE 4 [ INDUSTRIAL s [J COOLING OR AIR CONDITIONING
O/ 3 oTHER 9 [J NOT USED
G B T
t [J. CABLE TOOL 6 [J BORING
METHOD Z IR ROTARY (CONVENTIONAL) 7 {J DIAMOND
OF 3, [J ROTARY (REVERSE) 8 [1 JETTING
DRILLING 4[] -ROTARY (AIR) 9 {J DRIVING
s AIR PERCUSSI
[ AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER 0ATA 58 | CONTRACTOR 59.82 | OATE na:m:o 83-88 | 80
SOURCE l z 5

/

Ro0 9

b

x| Mervin Jones 3009 3 d .

S ADDRESS o OATE OF INSPECTION INSPECTOR

Q

S| R. R. #3, Thorndale, Ont. wl 2z, 2 /rs >
E NAME OF DRILLER OR BORER LICENCE NUMBER D REMARKS: / P

w
| Murrey Jonse 3034 Ol covierrFD L2
I3 suW}E\or CONTRACTOR < Ay SUBMISSION OATE t w[
[ /hetritn A2 Olowr 2l w10 v 2H{° {oe 3R
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Y WATER WEIL RECORD  #
Ontario | pRINT ONLY IN SPACES PROVIDED @!5002282 - e 10.[_1 S

2. cHEcK X] CORRECT BOX WHERE APPLICABLE 0 T 37 33 24
COUNTY OR DISTRICT TOWNSHIP, BﬂRCﬂGH CITY, TOWN, VILLAGE CON.. BLGﬁ. ACT. RVEY ETC

ar/ Cone

LO¥ -

Perth . Pranehard ST HARYS TO . |
St. Marys, Ontario. QL o 1@ w73

NORTHING RC. BASIN CODE

AE8020 (4787389 W 19770 & 1231 . L S T

LON

Wi

10

\o

u
T
M

LOG OF OVERBURDEN AND BEDROCK MATERIALS (stE INSTRUCT[DNS)

DEPTH - FEET

. MOsT * o A .
 COMMON MATERIAL DTHER MATERIALS | GEN RAL DESCRIPT ON - T EROM o

Grey | Limestone | - | ol 33
Brown Limestone | 33! LO?
Brown Limest.one Hard LO? 821
Limestone Broken 82" 851

Brown Limestone Hard 85" g5t
ownk(Grey | Limestone 95t | 163'

Brown Limestone ' Hard 163? 165°

GENERAL COLOUR

o -

.

N 003RAI5 ] DOHOBIE L] 008201573 | DeBa 18T ) DOGSAIST3 ) 016G, L.) 1L

10 14 15 21 65 75

[41]) WATERRECORD |,

LENGTH 39-40

SIZE(S) OF DPEHIHG a1-33 DIAMETER 34-38

{3LOT NO.)

CASING & OPEN HOLE RECORD

L
"

s
L pd
b WATER FOUND KIND OF WATER 4 INS1DE WALL | DEPTH - FEET T None INCHES ‘
f AT - FEET | DIAM MATERIAL THICKNESS OC [MATERIAL AND TYPE DEPTH TO TOP a1-a4 | 80
INCHES INCHES FROM TO Q
10-13 1 OF SCREEN
- ] RESH 3 [J SULPHUR % 3 S re w0
19 | 2 SALTY 4 [] MINERAL TERL
3 2 £] GALVANIZED zzq O' 0&5
. 15-18 ' 19
3 1 S a SULP 1 3{] CONCRETE
A A | - 61 PLUGGING & SEALING RECORD
2 ] SALTY & [ MINERAL ._ 4 [] OPEN HOLE ‘
oo 17-18 19 20-23 DEPTH SET ]tT FS FEET ouT
20.23 24 ' [J STEEL : MATERIAL AND TYPE (CEMENT GR
' 1 FRESH 3 [J SULPHUR 2 [ GALVANIZED I ) FROM 710 LEAD PACKER, ETC.!
2 4 | - * 1
] SALTY [] MINERAL / 3 (] CONCRETE | /éjo/'éé r — 217 -
29 a4
[] FRESH 3 [} SULPHUR B-CPEN HOLE
- | 27> -
C] SALTY 4 [] MINERAL 24-25 1 {1 sTEEL 26 0]
saleo 2 1 GALVANIZED
[l SALTY 4 [] MINERAL 4 [] OPEN HOCLE

il i — —
PUMPING TES ETHOD 10 | PUMPING RATE _ 11-t4 | DURATION COF PUMPING
| /' - | LOCATION OF WELL £&PF2 |
ey | 15-16 17-18 -
. 1 pump 2 L] BAILER f ’_’ - GEM. !_f HOURS ‘ INS
_ L7 S WATER LEVEL | 2@ - A PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
‘ LEVE END OF WATER LEVELS DURING 2 LOT LINE. INDICATE NORTH BY ARROW.
— - > - RECOVERY
| m l | 1-..* f"“ ‘3' 45 MINUTES -ﬁ Iﬂ TE . — - som— - R - SE—
L 1 i3 234 | - k5 -3 7
=1 e O A THEH et P 7
o y FEET FEET FEET FEET )
Z | ! Huw’ms ] PUMP INTAKE SET AT WATER AT END OF TEST 42 | — — - a
| GIVE RATE ; L
m
1 2
S | GPM. CEET [¥CLEAR [J cLouDyY E
= | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49 = i
0 PUMP h PUMPING *
- 0O sHatow ROEEP SETTING &m FEET |RATE OO o Dy ‘i
50-53 o GPM./FT. SPECIFIC CAPACITY - YN
.
FINAL 1 (@ WATER SUPPLY s ] ABANDONED, INSUFFICIENT SUPPLY
2 [J OBSERVATION WELL 6§ [] ABANDONED. POOR QUALITY
‘ STATUS 3 [0 TEST HOLE 7 [ UNFLINISHED P / im
OF WELL a [ RECHARGE WELL ,Z 5 o0 i
5556 | . HmTE L |
_ 1 c s [J COMMERCIAL |
: 2z [l stock 6§ 7] MUNICIPAL TE !
1 WATER 3 [J IRRIGATION 7 {J PUBLIC SUPFLY | "
USE s+ M TNDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
[0 OTHER ‘ s [0 NOT USED X
57 ﬂ
t [J CABLE TOOL 6 [J BORING P
METHOD 2 %RGT&R‘( (CONVENTIONAL) 7 ] DIAMOND | S |
y OF 3 [] ROTARY (REVERSE) 8 [J JETTING ' A % |
| DRILLING a [] ROTARY (AIR) o [1 DRIVING . N .
5 - - i "y b - e 1 ".

LICENCE NUMBER

DATA comnncr -
SOURCE /

DATE OF rﬁspacnnn

/4/7‘/""’5

REMARKE:

CONTRACTOR

3
1<
=
10O
o
L4
-
Ll
4
il
il
o

e 0 m—— — F e e e mmemm e e o T 1t At © i A S S =

e e IR = 8= ki a1 Srardn.
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The Ontario Water Resources Act

() o & WATER WELL RECORD

§ of the
i Environment
l

: 500287
MUNICIP CON
Ontario t. PRINT ONLY IN SPACES PROVIDED / 8 Ep QOJ‘ ﬂ l
2. cHeck X cORRECT BOX WHERE APPLICABLE o L 2 A T TR T
COUNTY OR DISTRIiCT TOWNSHIP, BOROUGH CITY. TOWN. VILLAGE CON .. BLOCK. TRACT. SURVEY. ETC Lot 25.27
SRR M 3 THAMES /. 38
DATE COMPLETED as-53

28 ..10 80|

o /oo w BB 1. 1]

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

. R. #3 B8T. MARYS

DAY

MOST
COMMON MATERIAL

sopsoll
clay
clay

GENERAL DESCRI!PTION

GENERAL COLOUR OTHER MATERIALS

browun
grsy

with sand and gravel 2 9
sand and stones 9

brown limestone 109| 162
grey limestons 162 | 169
brown limestone 169, 171

i

oooZ oA | | | | lmpﬂﬁoﬁh&llﬂl bl 0920052812 0/e26115 | | | | G162 4S] | | | | GLTIES | | )
l%lIIullslll|l]lulllllill[1|luilIIIllIIll!‘31llllllJJ___LJis‘llllilllilli“llllllllllul

L
L

(3]

\ SIZE<S) OF OPENING 31-33 DIAMETER 34-38 [LENGTH 3,.%
WATER RECORD @ CASING & OPEN HOLE RECORD 2 | 'stot no)
A - Y]
WRTER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET [T7] INCHES FEET
AT - FEET DiAM MATERIAL THICKNESS FROM 1o OC 'MATERIAL AND TYPE DEPTH TO TOP ar.aa | 30
INCHES INCHES o OF SCR!
1013 1 EEN
! ; FRESH 3 [] SULPHUR v
171 10-1 ‘fSTEEL 12 13.16 FEET
2 ] SALTY & [] MINERAL
05 2[J GALVANIZED 188 o 0110
. 1518 19
1 3 3 [J CONCRETE
O FRESH 3 (] suLeuur i PLUGGING & SEALING RECORD
2 ] SALTY 4[] MINERAL 4[] OFEN HOLE
_ : 19 N DEPTH SET AT - FEET
FERT 53 1798 1 sreed 20-23 MATERIAL AND TYPE (CEMENT GROUT
' [J FRESH 3 [] SULPHUR 2] GALVANIZED FROM 10 LEAD PACKER, ETC )
2 4
] SALTY 1 MINERAL 05 ;i CONCRETE 110 01?1 10-13 -7
. 9 4
25281 | 1 FRESH 3 (] SULPHUR OPEN HOLE
2 [] SALTY 4 (] MINERAL 242504 [ greel 28 27-30 1821 22.25
2
3033 3aleol O GALVANIZED
1+ (] FRESH 3 (] SULPHUR 3] CONCRETE 28.29 30.33] 80
2 [] SALTY 4 ] MINERAL 4[] OPEN HOLE
3
UMPING TEST METHOD §0 | PUMPING RATE 1141 DURATION OF PUMPING L o C ATI o N o F w E L L
< g m 15-16 m [EATY A
= 10 pump 2 BAILER cPm HOURS MINS
STATIC rperE— T T TUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING INE INDICATE NORTH BY ARROW
— LEVEL PUMPING 2 [J RECOVERY Lot L E NO
[7:) 19-21 22-241 15 MINUTES 30 MINUTES 45 MINUTES | 60 MINUTES
w 120 1 w 1 *zu ﬂu 1 En-u 1%:7
-
0 FEET FEET FEET FEET FEET FEET
z IF FLOWING, 30.41| PUMP INTAKE SET AT WATER AT END OF TEST a2
— GIVE RATE - .
Y —
s - ceer] ! Ecear 20O cLovoy s
o RECOMMENOED PUMP TYPE RECOMMENDED 6 43-45 {RECOMMENDED 46-49 il
a. PUMP 1 o PUMPING 007 307 X/ =
O sHALLOwW ! DEEP SETTING FEET |RATE 0 GPM
50,53 o498 K
L1
FINAL v & water suppLy s {1 ABANDONED. INSUFFICIENT SUPPLY
2 [J OBSERVATION WELL &« [J ABANDONED. POOR QUALITY
STATUS 3 [] TEST HOLE 7 [J UNFINISHED
OF WELL 4 [] RECHARGE WELL
5556
' 3 DOMESTIC 5 [J COMMERCIAL
i 5 2 P stocx & [J MUNICIPAL i
WATER 2 3 O IRRIGATION ? (] PuBLIC SUPPLY !
USE 4 [J 'NDUSTRIAL ¢ [J COOLING OR AIR CONDITIONING 4& 3 Z
e e T T b
O orTHER 8 O NoT used :

57

R. R. #3 THORNDALE, ONTARIO

' [J cABLE ToOL s [J BORING
METHOD 2 (I ROTARY (CONVENTIONAL) 7 [ DIAMOND
OF s [1 ROTARY (REVERSE) 8 [J JETTING
DRILLING 4 D ROTARY (AIR) 9 D DRIVING
5
O AR PERCUSSION DRILLERS REMARKS
NAME OF WELL CONTRACTOR LICENCE NUMBER DATA $8 | CONTRACTOR $9.62 | DATE RECEIVEQD €3-68 | 80
MERVIN JONES 3009 N 3009 Y01YQn
Fay
ADDRESS DATE OF INSPECTION,. INSPECTOR * U ‘1. 1 O U ’\

- / !
ST /’;//

NAME OF DRILLER OR BORER

MURRAY S. NES

I L!CENCE NUMBER

| 3034

SIGNATY E OF CONTRACTOR

CONTRACTOR

Py

DAY

L2

SUBMISSION DATE

MO — YR

OFFICE USE ONLY

RE MARKS X\\‘//[M/J
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Ontario + oot ower e soaces pnovoes Xn 5003388 KoGol) | -

[N WS B S WS S S W
2. CHECK CORRECT BOX WHERE APPLICABLE 10 14 15 1 Itl : 2y 74
COUNTY OR DISTRICT TOWNSHIP, BOROUGH CITY, TOWN. VILLAGE CON.. BLOCK. TRACT SURVEY, ETC 152
rd G AR\I < South Boundry
T- M.

VQ f “——’—jmrTUTo [
w L

ont. ; DAY& wo 30— '8

®r . LLEVATIO [ BASIN COCE v ] 10 ) [ .
b !‘ Q‘& O T W T D TS AT T N B J
30 i 7

L . g -
17 8 24 I € 3 4

LOG OF OVERBURDEN AND BEDROCSK MATERIALS (SEE INSTRUCTIONS)

-
OEPTH - FEET

MOST

GENERAL COLOUR COMMON MATERIAL

OTHER MATERIALS : \ GENERAL DESCRIPTION

 hlack |
brown

sand

grey gsand and stones

grey

Jimestone

|
g
_
;_(

|

|

) Lol b Gt Lgdu [ TN EE Re AN U_uJL_L‘ T EEERE SRR RS FE
[32] L by bl b FENEEEEEE N Lol b g S TTNE NS FEWEE FU NN

SIZEiS) OF OPENING 31-33 | CIAMETER 34-38 | LENGTH 19-40
WATER RECORD 51 CASING & OPEN HOLE RECORD 2 |shorus’
——— uwl
WATER FOUND INSIDE wALL w INCHES FEET
KINO OF WATER
AT - FEE I:'C‘N"‘ES MATERIAL '*:L‘CC‘N"EESSS S MATERIAL AND TYPE . DEPTH TO TOP e | 0
R OF R
w3y FRESH 3 gsu,_p““ . IR brt SCREEN
4 OMINERALS
2 SALTY FEET
171 o 6 Daeas ?ALVANIZED 188
18| o ) rresw 3 OsuLpHuR Sg‘,’,::":g‘ 1
3 Dsuurbur, te 6 PLUGGING & SEALING RECORD
2 [ SAUTY ¢ Ogas DpLasTIC h
F———— - DEPTH SET AT - FEET
2023 24 M1 DsteRL " MATERIAL ANO TYPE  ‘CEMEN? GROUT
v [] FRESH 3 DsuLPHUR 2 DGALVANIZED FROM 10 LEAD PACKER. ETC)
2 [ SALTY 2 gzgnus 3 D CONCRETE ——’—TI—TF
| - = s 4 g EH HOLE 1013 |
2s28| | 1 FrESH 3 gsul.puun 5 OPLastic I !
4 MINERALS 24 .
2 [0 SAUY g Dgas 425y DsveEL e R
" corrmun Sipo 2 EGALVANIIED
3033 3 OsuLPHUR 3 D COHCRETE
FRESH -
1 0 4 OMINERALS 4 OJOPEN HOLE o
2 O sAUY 6 Deas 5 OPLASTIC
PUMPIHG TEST METHOD 10 PUMPING RATE H'\l‘DURAT!ON OF PUMPING
-,,’ LOCATION OF WELL
B ) ___________—'_'l__,/_________*_;__
i D PUMP 2 ! BAILER ”2 GPM __1__-NOURS MINS
STATIC WATER LEVEL |28 r T &”PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
EHD OF WATER LEVELS OURING
- LEVEL PUMPING 2 [ RECOVERY LOT LINE INDICATE NORTH BY ARROW.
7)) [ 1s MinuTES 30 MINUTES 45 MINUTES 50 MINUTES | }\% o ir T H
w 2981 32 84 3337 N
- 1Y Mg 1R 1M
w EEY EET ) y H '(\/ S
z 1 FLOWING, 38-41 | PUMP INTAKE SET AT WATER AT END OF TEST ) g ‘r !Y'
-— GIVE RATE .-
% - CLEAR s O cLouoY
o} RECOMMEHOED PUMP TYPE RECOMMEHDED 4348 |RECOMMENDED 4849
[« PUMP 6 PUMPING
[0 sHALLOW EEP SETTING 1 5 FEET | RATE 7 GPM
0-53
[ |
FINAL 1 ?wnzn SUPPLY ¢ [0 ABANOONED. INSUFFICIENT SUPPLY i
STATUS 2 OBSERVATION WELL s [ ABANDONEO POOR QUALITY |
ATU 3 [J TEST HOLE ; [0 UNFINISHEOD b S
OF WELL « [0 RECHARGE WELL 9 [ OEWATERING
sssel 8 DOMESTIC s [0 COMMERCIAL
2 STOCK s O MUNICIPAL t
WATER 3 [J IRRIGATION 3 [J PUBLIC SUPPLY \
USE s O INDUSTRIAL s [J COOLING OR AIR CONDITIONING
[0 OTHER s [0 HOT USED i
b
57 [J CABLE TOOL 3 BORING -7
f . . : R 7'
METHOD 2 g ROTARY (CONVENTIONAL) 7 O olamoONO N o H e H
OF s ROTARY (REVERSE) s O JETTING
CQNSTRUCT|ON 4+ [] ROTARY (AIR} s [0 DRIVING 1 4 4 1 9
s [0 AIR PERCUSSION O oiceing DO oTHER DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA Se] CONTRACTOR Te.62 |DATE RECEIVED T3.e |00
H L|CENC66UMEER : SOURCE NOV 0 h m7
< ervin JVpesg 3009 .
- ADDRESS o DATE OF yr:cno’ INSPECTOR
o>
&| R,r. 3, Thorndale, Ont: wl 2/9/68 iz
'E NAME OF WELL TECHNICIAN WELL TECHNICIAN'S = [wemansd )
L1 BER
z Murray S. Jones TS6E S (Cﬁj
SIGNATYRE OF TECHNICIAN/CONTRA R SUBMISSIOH DATE b ~ S——
© w S.38 f
)'L/\}"V'ﬂ el _Z_QMO,__l_O._nB_z. o )
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WATER WELL RECORD

) 5003434

1cLe

10 14

L L 11

ll

15

1
72 23 24

COUNTY OR DISTRICT

TOWNSHIP, BOROUGH. CITY TOWN. VILLAGE

RD

CON

BLOCK. TRACT. SURVEY ETC

THAMES

FLAN= 1

2¢5

R. #3 St. Marys, Ontarto NOM 2V0

DATE COMPLETED

BASIN CODE

l‘ll

ol wo
Ll

o b v
o

w

=88
L

N

n

47

LOG OF OVERBURDEN AND BEDROCK MATERIALS 1SEE INSTRUCTIONS)

GENERAL COLOUR

COMMON MATERIAL

MOST

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH -

FEET

FROM

T0

Black

Topsoil

0

1

| Brown

Stones

L

Clay

1
I
3

Grey Clay Sand and Stones 93
Grey Limestone Q 185

[31]

Lo bbb Lea
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2
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MINISTRY OF THE ENVIRONMENT COPY

- SIZE«S+ OF OPENING 3133 |DIAMETER 34-36 | LENGTH 392.60
a1 WATER RECORD [51] CASING & OPEN HOLE RECORD R
—— ——] W
WATER FOUND INSIDE WALL DEPTH - FEE' wl INCHES FEET
KIND OF WATER — . . _
AT - FEET DIAM MATERIAL THICRNESS FROM o OC MATERIAL AND TYPE ]DEPM 10 TOP Iy 10]
INCHES INCHES 4 U OF SCREEN
ol FRESH 30 b T
b 4 4E}suuamm P T T2 isae | D
8 2] SALTY MINERALS STEEL FEET
1 ) 5 6 Ocas 2D 6ALVANIZED
1sas a0 is} 30 CONCRETE 88 u
O reese 20 suienur 5 | 40oeen woue 1 0 9 [e1] PLUGGING & SEALING RECORD
T[] SALTY  gQe ‘NE“LS SO PLASTIC i
: 20-23% DEPTH SET AT - FEET
20-23 24 7y OsreeL " MATERIAL AND TYPE {CEMENT GROUT
1 [] FRESH igsuu’uun 2 Ol GALVANIZED FROM | 10 LEAD PACKER ETC)
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a 4 OMINERALS 4 CDPEN HDLE
2 O SALTY 6 Oeas SO PLASTIC |
PUMPING TEST METHOD 10] PUMPING RATE 1114 DURATION OF PUMPING
LOCATION OF WELL
N x 15-18 17-18 i —— i3
v O pume BAILER ? GPM __1__—HOURS o MINS
STATIC WATER LEVEL 15 ~ T PUMPING 'N DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING g LOT LINE INDICATE NORTH BY ARROW, -
- LEVEL PUMPING z RECOVERY ; ? Ry K.,:‘_‘
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E 1 2 28-28 z9-31 32-36 35-37] ?
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Q
s . cEET |f) CLEAR 2 (] cLouoy
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a PUMP PUMPING
D suaLLow f]) DEEP SETTING 180 FEET |RATE 7 -
5053
- e
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[ i
FINAL |€ WATER SUPPLY s [] ABANDONED. INSUFFICIENT SUPPLY !
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OF WELL ¢ O RECHARGE WELL 9 O DEWATERING i
$S-
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‘ d i WATER RECORD ] 51 l CASING & OPEN HOLE RECORD 2 | stor wo
w
WATER FOUND INSIDE waLL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM MATERIAL THICKRNESS CRUM o OC [MATERIAL AND TYPE DEPTH TO TOP ar-as 10
T 013 Ty INCHES INCHES o OFf SCREEN
! gg FRESH 3 DsuLpuur = 7]
4 O MINERALS o 1318 o
170 z [ saLry STEEL FE
6 Ogas 2 D GALVANIZEO
81 4 7 rresw 3 OsuLpHur H 8“"‘"“ NG & SEAL RECORD
4 DOPEN HOLE
2 O sauy ;g::‘:mus 5 § OPLASTIC 188 Q0 131 B PLUGGP G ING
- N DEPTH SET AT - FEET
7023 ; 3 2 17-18 1 OsTEEL 19 20-23 MATERJAL AND TYPE (CEMENT GROUT
[0 FRESN OsuLPHUR 2 O GALVANIZED FROM 10 LEAD PACKER. ETC)
2 O saLty z gu:zuus 5 3 O coNCRETE
hd 4 SBOPEN HOLE 131 170 1013 [T}
zs-28 | | O FResH 3 OsuLpHUR § VpLasTiC
2 [ sAaUY ¢ g:g:ans LLE L . e 2730 .21 22-25
3533 e m 2 gsuumzzu
- 1 FRESH SULPHUR 3 D CONCRETE " .
o 4 O MINERALS 4 D OPEM HOLE w-zs 30-33 | 80
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PUMPIMG TEST METNOD 0 | PUMPING RATE 1-18 | DURATION OF PUMPING
7|I i . LOCATION OF WELL
15-186 17-18
1 O pume 2 X BAILER 8 - 1l HOURS i
STATIC watEr Lever  I2S Y 1] rUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
EMD OF WATER LEVELS DURING
- LEVEL e o 2 ] RECOVERY LOT LINE INGICATE NORTH BY ARROW ﬂge\,s
[7:) 18- 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
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T
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*1 L DOMESTIC s [0 COMMERCIAL re
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3 [J IRRIGATION 7 [J PUBLIC SUPPLY
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LOG OF OVERBURDEN AND BEDROCK MATERIALS 15e€ INSTRUCTIONS)
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SI1ZE1S1 OF OPENING 31-33 DIAMETER 34.38 |[LENGTH 38-40
[41] WATER RECORD [51] CASING & OPEN HOLE RECORD > [S05Theh
w
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET oA MATERIAL THiCANESS CROM ‘o OC [MATERIAL AND TYPE DEPTH TO TOP atas | 30
10-31 v B rresH 3 OsucpHur " 8 OF SCREEN
170 2 sary 4 OMINERALs oM 1 WsTeeL " 3 1 FEET
6 Oeas S 2 O GALVANIZED
e | rneon 3 Osuienus 3 O CONCRETE 188 0 88
a s 4 Dopen Hoie PLUGGING & SEALING RECORD
2 [ say ¢ D:'A’;E“LS s OpLASTIC |
AT ) 26.23 DLPTH SET AT - FEET _CEMENT GROUT
20:23 1 1+ 4 presH 3 OsuLPHUR @ ; SZ‘AEL%NI“D FRON 10 [ NATERIALAND IYPE ' gap packer rc
2 saLry 2 DOMINERALS 3 O CONCRETE
a 6 Ogas 5 4 DOPEN HOLE 881170 1013 Wz
#s-28 | g rresn 3 OsuLehur Y 5 OpuasTic B
1O sauy : B:L’;ERALS L 26 27-30 16-21 22.25
YR 5 seho 2 Scuvmlun
- f FRESH SULPHUR 3 DOCONCRETE N )
o 4 O MINERALS 4 O OPEN HOLE 2629 30-33 | 80
2 [ SALTY . 6 Ogas 5 OpLASTIC
PUMPING TEST NETHOO 10 | PUMPING RATE 114 | DURATION OF PUMPING
7|| LOCATION OF WELL
v O ruwe 2 [&BA'LER 8 GPM 1 Lso.:j‘ns _ ':II\.S
STATIC warer Lever . JE5 1] PuMPING 'N DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL AR 2 [ RECOVERY LOT LINE INDICATE NORTH BY ARROW.
7] -2 22-24 15 NINUTES 30 MINUTES 45 MINUTES 60 MINUTES
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AME 5 ow
3
FINAL 1 8 WATER SUFPLY s [] ABANDONED, INSUFFICIENT SUPPLY
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{1 FRESH 40::::::::5 2 0GALVANIZEQ : FROM 10 LEAD PACKER. ETC)
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(7, 1% 22.24] 15 MINUTES 30 MINUTES 45 MINUTES 50 MINUTES |
i I'J-.l u-u‘ ({11 32-24] 35-37 4 <
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o 3B 4 Oopen HoLe [61] PLUGGING & SEALING RECORD
MIMERALS 50
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| 17-18 ) 20-23 DEPTH SET AT - FEET ICEMENT GROUT
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CONSTRUCTION] ¢ O ROTARY (AIR) s [0 pbRrivING
s [] AIR PERCUSSION O biceine O oTher DRILLERS REMARKS
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GREY LIMESTONE i1 =g
BROWN LIMESTONE FRACTURED 120 LSO
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BROWN LIMESTONE LO0SE L77 182

5 Lol b L b b bbb b bbb o b b b L e L L
A T | U U I T O B B W E e B W S

1 2 10 14 1S
S1ZE«5) OF OPENING 31.33 [ DIAMETER 34.36 | LENGTN 3s-40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD = [ heh
w
WATER FOUND KINO OF WATER INS1OE WALL DEPTH - FEET w INCHES FEET
AT - FEET o MATERIAL THICANESS L RUM To S MATERIAL AND TYPE GEPTH TO TOP arae | 10
10-13 1 14 OF SCREEN
FRESH 3 ClsuLPHUR — 1 v
15= 2 qFsaury 2 gmnsnus My Osreed * 18 | FEET
GAS 2 DGALVANIZED L L
W[ 1 g reesw 3 Osuipnun ] 5 SOconcrere 51 . 188 +1 118
N 3 Dsuveuun 4 DopeN HoLE PLUGGING & SEALING RECORD
1 &0 2 FRsAUY ¢ Deas s CPLASTIC h
5 el 19 70-23 DEPTH SET AT - FEET J MATERIAL ANO TYPE (CEMENT GROUT
20-23 | O FREsN i gsuuﬂnun 2 D:s;:ﬁingo FROM o I - LEAD PACKER. ETC |
- 2 MINERALS " O —
177’ EF‘GAL" 6 Ogas 5 i Dgg:ﬁ":;fs 1 18 18-@ 10-13 1417
2528 | 0] FRESN igsu""u" s OpLasSTIC ,
MINERALS 2875 27-30 R .
183 * BESAUY 6 Ooas 1 Osreet 2t 222
'30 pes o 3oho § SGALVANIZED
- 1 FRESH SULPNUR CDNCRETE N "
o 4 CIMINERALS 4 CloPEN HOLE 2628 30-33 )80
2 (J SALTY 6 Clgas s DOpLasTIC
PUMPING TEST METHOD 10 | PUMPING RATE 11-14 | DURATION OF PUMPING
o Y LOCATION OF WELL
- 18
' WPUMP 2 D BAILER 17 GPM .1; HOURS MINS
TTaTIC watER LEvEL  12° T (] pumPING ‘\M IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS OURING T TH BY R
— LEVEL e NG .t O RECOVERY LOT LINE INDICATE NQRTH, BY ARROW m‘gs rO/Uf:-'
) -2 2228 | 15 MINUTES 30 MINUTES I kfnuTes 60 MINUTES .
- ~IR- - . . iy Ry
I..l_J 1'27 1__,'4 11_? 28 29-3 32-34 35.37 .\X A4 FTA £ /
0 FEET FEET FEEY FEET FEET FEET
z IF FLOWING, 38-41 PUMP INTAKE SET AT WATER AT END OF TEST a2
-— GIVE RATE
Q 1 O crear 2 O cLouvoy
S GPM 17 FEET x‘:
o RECOMMENOED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 46.49
n_ PUMP PUMPING
O suaLLow [ peee SETTING | . FEET |RATE j = GPM r\
0.53 X p o v o XF
L)
FINAL WA TEser sureLy s {J ABANDONEO. INSUFFICIENT SUPPLY qoo
STATUS 2 [0 OBSERVATION WELL s [0 ABANOONEO POOR QUALITY
3 [J TEST HOLE 7 {0 UNFINISHED
OF WELL [0 RECHARGE WLl O OEWATERING
s~
**| + O oomestic s {J COMMERCIAL Ve .t
2 [0 stock DOMED municiraL
WATER 3 [] 1RRIGATION 7 [J PuBLIC SUPPLY 0oL
USE 4 [0 INDUSTRIAL 8 [0 COOLING OR AIR counmoumg /
O ortHer 9 [0 NOT USED
57 D D / /
1 CABLE TOOL q BORING
METHOD z [J ROTARY (CONVENYIONAL‘:G"J O oplamonD
OF 3 [ ROTARY (REVERSE) s [ JETTING 7
CONSTRUCTION| ¢ O ROTARY 1AIR} 9 [0 DRIVING .
L e mon AIR g g FUMF BY W.D.HOFPER %GONG
DIGGING OTHER ORILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58 ; C ACLQR $9.62 |OATE RECEIVED 43.68 |40
LICENCE NUMBER : SOURCE
x 26 NOV 12 1991
o | W.D.HOFFER & SONG LTD. 2604 4
h ADDRESS o LATE OF INSPECTION INSPECTOR
Q w
< % ; I TH ONT w
£ [ NAME OF WELL TECHNICIAN WELL TECHNICIAN'S D [REMARKS
E LICENCE NUMBER w
e} _‘jﬂg-r-r—rs VAR S s 9
O swﬂnz GHATCIAN /CONTRACTOR SUBMISSION OATE  + = + = — w /
-~ 7 [T 3 o
: z0/ 971971 8] 7 CSS.58
DAY Mo _ YR.
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The Ontario Water Resources Act

WATER WELL RECORD

o) 5004013

MUNICIP. CON,

| S l I

L

Beeot] IR

22

23

COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY. TOWN. VILLAGE CON BLOCK. TRACT SURVEY ETC LoT 25.27
D T. RD. 317
OATE COMPLETED 48.53
ARYS, ONT. w9/ 941992 .«
®C ELEVATION rC BASIN COOE " . m w
| S lul Lz?l = L:F, lnl I 11 l [ | l | l | - JT,J

LOG OF OVERBURDEN AND BEDROCK MATERIALS 1sEE iNSTRUCTIONS)

BRN~
IGREY
GREY

[BRN |

oSt £ 1o OEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To
CLAY STONES 0 19
| CLAY STONES 19 74

HARDPAN
' LIMESTONE

STONES

74 100

100 185

[ 31 Lot bt et b bl b b b b b b P b b b B B D P e o E B B 0 L]
|
(321 |l bl bbb bbb bbb b b Db b P e D D e b Ly L 1 | LI
1 2 10 14 1S 21 32 43 54 £5
SIZE1S 1 OF OPENING 31.33 | OIAMETER 3a-38 |LENGTH 35 4,
WATER RECORD [51] CASING & OPEN HOLE RECORD Z | o nat o
w
T PTH - FEET
WATER FOUND KINO OF WATER INSIDE WALL DE w INCHES FEET
AT - FEET DiAM MATERIAL THICAESS LRuM 10 €C [MATERIAL AND TYPE Toeprr 10 ToP a4t | 30
a INCHES CHES U ‘OF SCREEN
2 a FRESN 3 ClsuLPHuR [7;]
140_18 o 1011 12 1306
saLty 4 Clmmzmus 1 OsveeL =
6 Cleas 2 OcaLvaniz
Is. T 5" 3Dcoucnzr:ST .188 + 2 105
S-18 0
! O FRESH 3 L SULPHUR 4 Ooren HoLe 61 PLUGGING & SEALING RECORD
2 [Q sALTY 2 D:;I\:E”Ls 5 OPLASTIC _
1718 ) 20.23 DEPTH SET AT - FEET (CEMENT GROUT
20-23 | y [ FRESH 3 gsuu’uun 24 ; EETAElekNIlEO FROM o MATERIAL AND TYPE a0 packen £TC
4 CIMINERALS
2 SALTY " 3 O CONCRETE
m] 6 [JGas 5 2 OOPEN HOLE 105 185 10-13 1a-17
25-28 | | M FRESN 3E|suu’uun 23 SD’L‘SY'Cm
2 O SALTY 2 E]::';ERALS 2425 Aorep 26 27-30 18-21 22-28
5 ko 2 BGALVANIIEO
30-33 LIFRES 3 OsuLpHup 34 3 OcoNncreTE
1 OirResH 4 DMINERALS 4 OOPEN HOLE 26-29 30331 80
2 [0 SALTY g Ogas 5 OpLASTIC
]
BRUMPING TEST METHOD [ PUMPING RATE 1-14 | DURATION OF PUMPING
o . s LOCATION OF WELL
|x1 PUMP 2 BAILER 12 oPM l_koaL M
STATIC WATER LEVEL 2s 1 1 PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL ENG OF WATER LEVELS OURING LOT LINE INDICA ORTH BY ARROW.
- PUMPING 2 [J RECOVERY ;
m 19-21 22-14 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES w
E 124 26-28 29-31 3234 3537
o FEET FEET FEET FEET FEET FEET
z IF FLOWING is-41 PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE
a
E com FEET |FrELEAR 2 O cLovoy
S [ rEcommencED PuMe TYee RECOMMEN OED 43-45 | RECOMMENDED 4549
m PUMP PUMPING
O sNALLOW iozzp SETTING o o FEET |RATE an GPM
boss U F 4
FINAL wAm&ATER SUPPLY s [] ABANOONEO. INSUFFICIENT SUPPLY
OBSERVATION WELL ¢ [ ABANOONEO POOR QUALITY
STATUS 3 D TEST NOLE 7 O UNFINISHEO
OF WELL + [0 RECNARGE WELL O OEWATERING
SS:S¢1 | O DpomEsTIC s [0 COMMERCIAL
2 O srock O MuNicIPAL
WATER s O |RR|GAT|0NDOM97 O PuBLIC SUPPLY
USE 4 [0 1NOUSTRIAL s [0 COOLING OR AIR CONDITIONING 37
O oTNER s O NoT useo
57
1 [0 CABLE TOoOL 6 [1 BORING
METHOD 2z O ROTARY cconventiolRQTY ; O oiAMONG
OF 3 [0 ROTARY (REVERSE) ¢« O JETTING &
CONSTRUCTION| « O rotarY (a1R) AIR s O oriviNG ,f 122135
s [0 AIR PERCUSSION O oceine O other [* ORILLERS REMARKS Q#m (4 o‘,n,y(
NAME OF WELL CONTRACTOR WELL CONTRACTOR's OATA CONTRACTOR 59.52 | DATE. RECEIVEQ 0
LICENCE NUMBER | > SOURCE .
& 2 19 1993
o LIMITED 2644 Z )
P ADDRESS o DATE OF INSPECTION INSPECTOR
Q ]
g ) ARYS, ONT. N4X 1C9 7
WE WELL TECHNICIAN'S O [ remanxs
E / LICENCE NUMBER (V9]
o A, ORPPER 92149 =
R NI1CAS :'CONT CTOR SUBMISSION OATE [V S
° / 10714/1992 ||% CSS.ES

MINISTRY OF THE ENVIRONMENT COPY

FORM NO. 0506 (11/86) FORM 9




Ministry
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Ontario

1. PRINT ONLY IN SPACES PROVIDEQ
2. CHECK x CORRECT BOX WHERE APPLICABLE

The Ontario Water Resources Act

WATER WELL RECORD

o 5004319

MUNICIP

,o,o,glu;g,,,,ll,l

22 23 24
COUNTY OR OISTRICT TOWNSHIP, BOROUGH CITY. TOWN. VILLAGE ‘; CON . BLOCK. TRACT. SURVEY ETC LOT, 25-27
P r : A 97
Thames Ive v =7
/7({0 Pe ’\..',h KJ 13 DATE COMPLETED 4353
R.3, St.Marys , Ontario, N4x lcé onv_ 35 wo 8 w96
HING RC ELEVATION RC BASIN CODE 1t m w
J S B N | | l___' l__l ‘ 1 1 1 l | | I 11 1 ] Pt 1 J
24 2S 28 30 El) 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (ste INSTRUCTIONS!
DEPTH FEET

GENERAL COLOUR

MOST

OTHER MATERIALS

GENERAL DESCR!PTION

COMMON MATERIAL FROM TO
grey clay sand and stones 0 24
grey limestone 94 185

[31]

Lo Ll bbb b P b b b b Db D b e I D b L e B b P L Ll b U d

L

|3Z!
T2

14 15

NEEEE RIS AR AR

TN NN TN

LJ
i,

S1IZE1S) OF OPENING 31-33 DIAMETER 34.38 | LENGTH 39-40
' a1 l WATER RECORD 51 l CASING & OPEN HOLE RECORD 2 | iscor w0
w
WATER FOUNO INSIDE WALL DEPTH - FEET uw INCHES FEET
KIND OF WATER
AT - FEET Diam MATERIAL THICRnEs CROM 10 S MATERIAL AND TYPE Toertn 10 top al-as |30
1013 f 5 FRESH 3 DsULPHUR A2} — = — pro OF SCREEN
185 2 ] sALTY 4 DmiNERALS |§STEEL FEET
6 Dgas 2 [JGALVANIZED
(LT N FRES 3 OsuLPHUR 3 DCoNCRETE
= s P 5 |4 Qoren woie 188 95 | |[ 61 PLUGGING & SEALING RECORD
SALTY
6 -
Oeas TRETY ] 7023 OELPTH SET AT - FEET (CEMENT GROUT
20231 1 4 rresn 3 OsuLpHur 24 ; SSYEEL Trom To MATERIAL AND TYPE ()b packer. ETC 1
4 O MINERALS GALVANIZED
z
[0 SALTY ¢ Ogas 3 g CONCRETE 013 PR
4 B oPEN HOLE 185 i )
2528 | | O rresi 3 Osulpuur 5 OpLasTIC (1
2 O saury ; SMINERALS R — 13 did FE2ET] YY) TR
GAS
533 N Ty g BGALVANIIED
: ' FRESH SULPHUR CONCRETE Ze29 30-33 [0
a 4 OmINERALS 4 CoPEN HOLE
2 (] SALTY 6 [gas 5 OpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE 18 [ pURATION OF PUMPING
7|| o ) LOCATION OF WELL
15- 1718
1 0 pump 2 ,& BAILER 8 cpm 1 HOURS i
STATIC WATER LiveL  JE5 1 x PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL PEND OF WATER LEVELS DURING 2 [ RECOVERY LOT LINE INDICATE NORTH BY ARROW ﬂ 7‘#
UMPING
";) »-21 2224 1S MINUTES 30 MINUTES 85 MINUTES §0 MINUTES N 0
w MY TY 29-31 32.34 35.37 5*. M
- 112 5 Slqry s
0 FEET lsrét 15 ET 15§ET 1 5 FEET 155 FEET p;
1F FLOWING 3541 | PUMP INTAKE SET AT WATER AT END OF TEST a2 e 3
E GIVE RATE ,7#¢ s W ﬂ TE K S 5
a 7
s om ceer| ' ®ctear 2 [T cLovoy ZJ ¥
=) | RECOMMENOED PUMP TYPE RECOMMENOED 83-45 | RECOMMENDED 4643 e"'-}-}) Z_a /
o PUMP PUMPING v
[0 sHaLLow [(Koeep SETTING 170  reer |mare 8 GPM :
pO-53 {
3T i
FINAL [ E] WATER SUPPLY s [] ABANDONED. INSUFFICIENT SUPPLY H
2 [ OBSERVATION WELL s [1 ABANDONED POOR QUALITY «I—«—Bl%:\llg—s—*
STATUS | O “hriant > O uneinisnen colg
OF WELL 4 [] RECHARGE WELL O DEWATERING ‘
5358
1 3 oomEsTIC s [ COMMERCIAL
2z [] svock $ [J MUNICIPAL
WATER 3 [J IRRIGATION ? [0 PUBLIC SUPPLY l
USE 4 [ INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
9
O oTHER O woT useo NOT I4'3hUqu‘/
57
' [J CABLE TOOL ¢ (] BORING
METHOD z ’b ROTARY (CONVENTIONAL) 7 [ DiAMOND
OF 3 [0 ROTARY (REVERSE) 8 [ IETTING
CONSTRUCTION| ¢+ O rovary aIr) 9 [ DRIVING 14653 2
s
O AIR PERCUSSION O ociceing DO otHer DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S >- DATA 58 | CONTRACTOR 5962 DA'&R}QEIVED 6€3.58 {30
LICENCE NUMBER
| Mervin Jones Drilling LTD o AUG 2 7 ’995
3 3009 2l
- A OORESS O DATE OF INSPECTION INSPECTOR
Q| ReR.3, Thorndale, Ontario,NOM 2po 5
m NAME OF WELL TECHNICIAN WELL TECHNICIAN'S pon | REMARKS
E LICENCE NUMBER w
3 Murray S, Jones TO068 o
O | SIGNATURE OF TECHNICIAN/ CONTRATOR SUBMISSION DATE t CSS.ES
Tuwsred 8 w3 w g nod|d

MINISTRY OF TH’E ENVIRONMENT COPY

FORM NO. 0506 (11/86) FORM 9
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L e o WATER WELL RECORD

Print only in spaces provided.

Mark correct box with a checkmark, where applicable. m . 5 O 0 4 5 2 ? sMumcipahtyLL ‘Con.. |
e Qﬁ, (@) ‘. i i i L

[Cah b
. 1 2 10 14 15 72 23 24
i County or District Township/Borough/City/Town/Village Con block tract survey, etc. | Lot 25-27
BLANSHARD TOWN OF

Address 7 (d

18 H‘l M

WATER ST. S, ST.MARYS, ONTARIO °°"‘p'e‘e" day _ month year

Northing RC Elevation RC Basin Code ii il | iv
e VU N I G S N TN S N A Y ANV SN AU WO o O RO B O
I 17 18 24 25 26 30 n a7

1 LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour ..~ Most common material - Other materials ' General description | Depth - feet
Cl ~ { From To

‘. | BRN TOP SOIL | , | ._ 0 1

GREY | GRANITE BOULDERS & GRAVEL - 1 13
GREY | LIMESTONE 13 | 100

s

El T T e TN TN Lol lalol )Y
la—z}[miitl“{'sl]|1fH1|1H|1liill.lulllflllH|\J||||||lH?L11H|MI|i%{(|l]1|1l|75]‘55]

21 32 43
41 WATER RECORD . 51 CASING & OPEN HOLE RECORD (Ssl'zesNof opening 3133 | Diameter 33 | Length -4
s Inside ] Wwall Depth - feet 2| (SlotNo)
:lvzit?egt’und Kind of water diam Material thickness ; w inches feet
™ inches inches [/ From To H:-l - -
113 |1 ] Fresh : 8 l\slllnlrlzr]:lrs T=IRE g Steel T3 —F s 5 Material and type Depth at top of screen
2 [ Salty 4 [ N Galvanized N
20400 0 Ges 3 O Concrete 188 . 2 ; feet
=% 10 Fresh ° SS\"D“U" 18 4 [] Openhole =t~ = [~ ¥ ey wogt - - - e -
4 Minerals 5 [0 Plastic
20 8alty ¢ [ gas - - = 61 PLUGGING & SEALING RECORD
[
22 |1 O Fresh ° O Sulphur 2¢ - ” ; g ?itaelslanized 0 Annular space 0 Abandonment
+ 0O Minerals " 20 108 Dej l#setat—feet
2 08alty ¢ [ Gas @ [l Concrete d Material and Cement grout, bentonite, et
as p 8 Open hole From To aterial and type (Cement grout, bentonite, etc.)
-2 |1 0 Fresh ® O Sulphur 2 s Plastic 013 E=0
4 [ Minerals
2 O salty -5 |1 [0 Steel = 1. 2730 - BENCIASLUR — |
re ¢ 0O Gas ko 2 O Galvanized 821 g”"s
|1 O Fresh ¥ O Sulphur 3 O Cgnerete
2 0 S“T 4 [] Minerals 0 n hole %-29 30-33 |80
2ty ¢ O Gas s [0 Pifstic
Pumping test method 19 | Pumping rate "-14 1 Duration of pymping s
71 1 [ Pump 2 O Baller % GPM .4 Hours ... wins LOCATION OF WELL
s M level | Water level = Water levels duri ' O Pumpi 2O R In diagram below show distances of well from road and ot line.
tatic level end of pumping ater levels during 'umping a ecovery Indicate north by arrow.
- 19-21 224 | 15minutes | 30 minutes 45 minutes 60 minutes
(7] 2%-28 29-31 - =337
o .
- “f
[0} feet feet eet teet feet feet
2 | If flowing give rate 3#-41 | Pump intake set at Water at end of test @
% N GPM feet 0O glear O Cloudy
| = | Recommended pamp type Recommended 445 | Recommended 6-49
; A 0 D‘ pump setting pump rate
Shallow €]
’ % Fer 78 teet : ¥ aPMm
=]
| FINAL STATUS OF WELL =
’ 1 [g, Water supply s [J Abandoned, insufficient supply ® O Unfinished
2 Observation well ¢ [0 Abandoned, poor quality o [] Replacement well
‘ 3 [0 Testhole 7 [0 Abandoned (Other)
" 4 0O Recharge well 8 [ Dewatering
|
|
WATER USE b -6 .
) ! Domestic 5 [0 Commercial s 0 Notused
t 2 Stock ¢ [0 Municipal 10 [0 Other ..o
| 3 O frrigation 7 [J Public supply
4 O Industrial & [J Cooling & air conditioning
METHOD OF CONSTRUCTION
3 1 [ Cable tool 5 [0 Airpercussion 9 [J Driving
| 2 Rotary (conventional) & [ Boring 1 [J Digging
3 O Rotary (reverse) 7 O Diamond 1 0 Other ..o 1 8 5 3 O 4
1 [0 Rotary (air} s [0 Jetting
» N A LeanX.
Name of Well Contractor Well Contractor’s Licence No. > Data 58 \Con t:ct?{.h /§ 59-62 |Date received 80
71 |source
244 3 AA WA 22 1996
8 Date of inspection Inspector
[72]
=
Well Technician's Licence No.{ | > [Remarks
E i
-
@
Subrgigsio e 4 L
U nogr || 2 CS5.55
day mo yr

0506 {07/94) Front Form 9




Ontario oew WelTegN g HOBZHE o Well Record
the Environment - e - ) Regulation 903 Ontario Water Resources Act

Instructions for Completing Form A 009296 page ___ of __

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416~ 235 6203.

All metre measurements shall be reported to 1/10" of a metre.
Please print clearly in blue or black ink only.

Ministry Use Onl'y

Address of Well Location {County/District/Municipality) Townshlp Lot Concession
Perth Town of St. Marys - -
RR#/Street Number/Name S City/Town/Village " Site/Compartment/Block/Tract etc.
Box 1646, Water Street ~ 8t. Marys , L
GPS Reading NAD Zone Eastm_; Unit Make/Model Mode of Operatlon X\ Undifferentiated i Averaged
305 Elev ‘83 ;’.7 550 4788129\ .Janniﬂ/etrex * | Differentiatéd, specify
Log of Overburden and Bedrock Materials (see instructions)
General Colour Most common matérial | Other Materials General Description DF";E;:"I . M_It_ages
Brovm  Clay | L oy 0 3.05
Brown Gravel ~ Stones - - - 3.05 5.18
_Brown Limestone | B , . 5.18  34.76
S =
S —_ _. P I il R
Hole Diameter Constructlon Record Test of Well Y|eld
Depth  Metres  Diameter | | qjqq , wall Depth Metres || Pumping test method | Draw Down | Recovery
] Frqm To \Centlmetreg diam Material thickness R o Time Water Level| Time| Water Level
O 6 40 | 24. 13 centimetres centimetres | From To P'an min; Mefres | min | Metres
) ; - ‘ Pump intake set at - [Static 16.16
| Casing (metres) 25,91 ILevel
e X Steel | Fibreglass ; Pumping rate - 1118.25] 1 [ 21.34
i ) - : (lires/mirdy§ 46
‘Plastic!” |Concrete - i
Water Record 15. 5 8\ 'Galvanized 0.48 +0.61 0 Duration of pumping | 2 119,82 2 | 19.82
Water found : - e R R _hrs + i
ata_er Metres Kind of Water ¥ Steel | ‘Fibreglass e rf el min
- - e inal water jgye
34416 WXFresh __ Sulphur - | "Plastic] | Concrete " 0 6-40 of pumpingf .§r€ 3 21'34 3 16' 77
|Gas i Salty _XMinerals - Galvanized metres ;
omer Y | Cavanize . |[Fecommended pume | 422,87 4 | 16.16
P T T T T |Steel ! F;breglass : type.
im __ Fresh _ Sulphur o [T1Shallovg{ 1 Deep
| Gas Salty __ Minerals Plastic| _Concrete | ! Recommf-‘-ndef pump | 5 [24.39] 5
| Other: . e . jGalvanized ‘ depth netres
| . .‘ m .; AF;es.h . ;éullph.ur. Screen Recommended pump | 1¢ 10
: - L T - - rate.
— Gas ) Salty __ Minerals Ou_tS'de | |Steel Fibreglass Slot No. ﬁh‘i%%) 15 15
Other: —— diam - o If flowing give rate - 20 20
T L | iPlastic, Concrete ————-
After test of well yield, water was - i (litres/min) 25 25
i) Clear and sediment free L Galvanized I pumping discontin- | 30 30
- - : ued, give reason.
1 Other, SDeCIfy - No Casing or Screen 40 40
- , B ~ ] Clear 50 50
Chlorinated | XYes No g Open hole | 6.40 34.76
— | 60 | 24.391 60 [ 16,16
Plugging and Sealing Record [ Annular space [ ] Abandonment Location of Well
Depth setat - Metres [ps-ienial and type (bentonite slurry, neat cement slurry) etc. I Volume Placed In diagram below show distances of well from road, lot line, and building.
From To (cubic metres) Indicate north by arrow.
0  6.40 | Bentonite Slurry 0.14
+ ]
Method of Construction 171573”7 jé S9m
[] cable Tool X Rotary (air) [] Diamond [ Digging
{K] Rotary (conventional) [ ] Air percussion [] Jetting [Jother
[C]Rotary (reverse) [JBoring [ Driving
Water Use N =T
- . - ()VL:KH«:AD CAwSEwAY
E] Domestic []Industrial [[] Public Supply [] other
[] Stock ] Commercial [ INot used _—
[[] Irrigation [JMunicipal [] Cooling & air conditioning Audit No. Date Well Completed
Final Status of Well Z 9 9 g 2004 | GS ]2?
[xWater Supply  [] Recharge well [ unfinished (] Abandoned, (Other) | | Was the well owner's information  Date Delivered YYYY MM
[ ] Observation well [_] Abandoned. insufficient supply  [_] Dewatering o package delivered? ~ y Yes : No 2004 | 06 I07
[] Test Hole ["] Abandoned, poor quality [ ] Replacement well
Well Contractor/Technician Information Ministry Use Only
Name of Well Contractor Well Contractor's Licence No. Data Source Contract3 5 6
Mc leod Well Drilling Ltd 3563 - - 3
Business Address (street name, number, city etc.) Date Rfmﬁd YYYY MM pp Date of Inspection  yyyy [ J8)
R.R. 4, 293810 Culloden Line, Ingersoll, Ont N5C 3J7 || JU 2004 1 |
Name oIf)\tNlell Technician (Iast name, first name) Well Technician's Licence No. Remarks ) ) " Well Record Number
{ e SR
Signature of Te?tﬁrjan/Co ghtor 0( Date Submitied vy ym oo - 5 6 7 6

0506E (09/03 Contractor's Copy [[] Ministry’s Copy ] Well Owner's Copy [] Cette formule est disponible en frangais



Onté ri O Ministry. of\' Well Tag NunT;lber {Place sticker and pn'Jnt riumber below) . ‘ W e" Recor d

the Environment A010930 Regulation 903 Ontario Water Resources Act

‘ : N ) RSP S N !j . (» o

] . ‘ ) 1
Instructions for Completing Form ‘ o pagel of 1

or use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

* Al Seqtions‘must be completed in full to avoid delays in processing. Further instructions! and explanations are available on the back of this form.
* Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.
¢ All metre measurements shall be reported to-110% o .
* Please printclearly in blue or black ink only. pPEET Ministry Use Only
3 : : 2 .| MUN .| CON LOT
PERTH | BLANSHARD 29 TRN
RR#/Street Number/Name . City/Town/Village Site/Compartment/Block/Tract etc.
PERTH LINE 5 ; ST. MARYS '
GPS Reading ‘ NAD Zone Easting 5, Northing Unit Make/Model ; Mode of Operation: [ ] Undifferentiated EE] Averaged
dsis| 17| 486260 | 14787504 MAG/MEE | Difterentiated., specity —
Log of Overburden and Bedrock Materials (see instructions) ; e
General Colour|  Most common material Other Materials General Description El’:";_ztr:‘] M%res
BRO%N SAND/GRAVEL COBBLES ; ¢] 12
GREY LIMESTONE | 12 65
BROWN BIMESTONE ‘ 65 102
; /[/-NneT ;‘
| /I U2l ‘
%
Hol?é Diameter . Construction Record Test of Well Yleld
Depth ‘Metres, - | Diameter Inside Wall Depth ~  Metres Pumping test method |  Draw Down Recovery
From To Centimetres diam Material thickness A_ m Time [Water Level| Time|Water Level
; centimetres centimetres From To min | Mefres | min | Metres
0 18 |8 374 Pump intake set at - |Static
; i ; Casing (metres) Level| 52
18 102 |5 7/8 X |Steel [ |Fibreglass j Fll‘tjgsp/l;?nr)atse - 1 1
¥ " [Piastic [ ] Concrete
Water Record 6 []Gavanized . 1!8 8 +2 18 Duratlc:‘n of pump ng 2 2
ater f°”"d Kind of Water " -hrs +
at __|Metres: / P [ ]Steet [ JFibregiass Final water level end 3 3
%J m  [%Fresh [ Sulphur [ Plastic[ ] Concrete of pumping metres
as L Salty [] Minerals [ ] Galvanized . Recommended pump 2
[} Ofher []Steel [|Fibregl pe 4
B P G e e e eel ibreglass -
|l m [ ]Fresh. []Sulphur ) ; []Shallow [ Deep}
(] hs [ salty [ Minerals [ Plastic [ ] Concrete ‘ Recommended pump | ‘5 5
[] Other: [ ]Galvanized depth. metres
s .j m D Fn.'es.ﬁ . D éullph-ur Screen Ir'«’a?:ommended pump | 10 10
[leas [ satty [IMinerals|| outside . ~ _(litres/min) 15 15
] Orher: : diam []Steel [ JFibreglass)  Sfot No. If flowing give rate - 20 20
— - []Plastic [|Concrete . .
After test of well yield, water was : (litres/min) 25 25
Clear and sedimant free [JGalvanized ‘ If pumping discontin- | 30 30
bt ued, give reason. -
[]Other, specify &= | No Casing or Screen 40 40
‘ ¥ ]0pen hole ; S0 S0
pel
Chlorinated E] Yes'  X]No 1R 102 80 60
Plugging and Sealing Record [y Annular space [ ] Abandonment Location of Well
Depth set at - Metres . : . ; ] Volume Placed In diagram below show distances of well from road, lot line, and building.
S e Material and type (bentonite slurry, neat cement slurry) etc (cubic metres) Ingicate north by arrow. ;
0 | 18 | BENTONITE SLURRY 0.2cu/m 2"\’\} fot29 Ty
t Yoo’
i .
| .
300
v Method of Construction } . ’
T N . 1 A o -~y
] Caple Tool i []Rotary (air) (] biamond [ bigging auYn =
[ XRatary (conventional) Air percussion [ Jetting ] other @ : W s
(I Ratary (reverse) . []Boring [ priving ; —
Water Use r /—-—\_/ ‘
] Domestic ' j !ndustrial ] Public Supply O other 7‘ E ¢ ”
] Stock : Commercial ] Not used ‘ —_— // A m ‘_5 ”ZVC Uc[jlz.d
[] Irrigation : [IMunicipal [ Cooling & air conditioning Audit No. Date Well Complete:
~ Final Status of Well Z 29730 _ 2005 | 3”*5;)3"
] water Supply [C] Recharge well O Unfinished |} Abandoned, (Other)| | Was the well owner's information Date Delivered YY MM
[ Xonservation well [_] Abandoned, insufficient supply [ ] Dewatering i | |package delivered? [IYes [ygNo | |
[] Test Hole 7] Abandoned, poor quality [] Replacement well .
Well Contractor/Technician Information | Ministry Use Only
Name of Welll Contractor Well Contractor’s Licence No. Data Source Co?ctg 4 4
DURL_HOPPER LIMITED 644 , ~. O &
Business Address (street name, number, city etc.) Dateitjﬁveh gvv,?o gM pp |Dateoflnspection vyyyy MM DD
R YS, ON N4X 1C9 , p | ‘ [
Nameg of WellfTechinician (1 ame, first name) Well Technician’s Licence No. Remarks Well Record Number
HOPP orif1.AS 2323 ‘
Signature ¢ nigi ntractor Date Submitted Yy¥ MM DD ;
x Al | 2005 |06/ 07 N e
0506E (09/03) ) Contractor's Copy ] Ministry’s Copy (W Well Owner's Copy [ Cette formule est disponible en frangais
i
o JEE—— ﬁ ,__r s e
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Ministry of
the Environment

Well Tag Number (Piacs sticker and print number below)

e 09 [ & Well Record

Regulation 903 Ontario Water Resources Act

page _L of _L

ntario

Instructions for Completing Form
For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235- 6203.

All metre measurements shall be reported to

Ministry Use Oniy

Please print clearly in blue or black ink only.

MUN CON LOT

PERT W Blans T3 TRS
RR#/Street Number/Name City/Town/Village Site/Compartment/Block/Tract etc.
123 -T7S0 WATEQR S*r* ST MARS

GPS Reading NAD Zone Eﬁ rth in Unit MEke/ModeI Mode of Operation: [ ] Undifferentiated  [P¥Averaged
ls;3] [ |'97¢'{Q Q }7 708 EARWA IR « [] Differentiated, specify S
Log of Overburden and Bedrock Materials (see mstructlons)
General Colour Most common material Other Materials General Description DFerg‘r';] M_'?;’es
Browun | Sond Cobbls o | 5
Svey | himestone Broum \oyers S |43
Sre v A ediore 43 | 62
RBro MBS wesiove 62 | \\O
Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside . wall Depth Metres Pumping test method | Draw Down Recovery
From To . |[Centimetres diam Material thickness Time|Water Level| Time|Water Level
O 20 K 4 3/ ?“ centimetres centimetres From To . p MV\:(\P min | Metres . min | Metres
ump intake get at,- [Static
20 ‘ \ 0 6 \/q‘\ Casing (metres) é Level 6 #
é 7 W[ [Ge%el [ |Fibreglass 198 | +2 '(T;gg/':]?nr)ate - 1163 [ 1] 859
[(Plastic| ] concrete 2. O - S?—
S— Water Record ‘{ [ Galvanized ! Durat'(':n orpey g. 2 6 5— 2
ataE[ Mlért}'es / lKind of Water [ |steel [ |Fibreglass Eiral w;fe:Ieve e::;n
m | [®Fresh [ ]Sulphur []Plastic[ jConcrete of pumping7 3 é ?- 3 S'E
[JGas |[]Salty []Minerals [ Galvanized I metres
. Recommended pump 6 ? 4 57—
[]other: . 4
. NP []Steel [|Fibreglass ype.
Mﬂ'm m’{esh [ sulphur [}Shallow eep|
(] Gas Csaty [ ]Minerals ["]Plastic[” ] Concrete Recommended,pump | 5 7 0 5
Y - depth. &
[] Other: [ ]Galvanized P metres
10w | fesn [ Subnir Soreen fafgom?&ed s (10| 77 |10 5 F
% gfhser [(Jsalty [_]Minerals Outside []steel [Fibregiass|  Siot No. (iiffes 15 15
. diam [ |Piastio[ JConcrete If flowing give rate - | 20 20
After test of well yield, water was h (litres/min) 25 25
Clear and sediment free []Galvanized If pumping discontin- | 30 30
[]Other Ipedfy No Casing or Screen ued, give reason. 20 20
50 50
i hol
Chlorinated Mo [INo [@Gren roe 20 | \\D ol 77 T[S 7

Location of Weli
In diagram below show distances of well from road, lot line, and building.

Indicate north by arrow.
0
¥1°

[P Rnnular space || Abandonment

Volume Placed
(cubic metres)

Plugging and Sealing Record
Depth set at - Metres

O 122

Material and type (bentonite slurry, neat cement slurry) etc.

Rer’ontt chips

. Method of Constructlon

] Cable Tdol ™ Rotary (air) [ Diamond [ pigging
mé:y (conventional) [] Air percussion (] Jetting [ other
[ Rotary (reverse) [JBoring [] oriving
Water Use
] Domestic [JIngustrial [[] Public Supply Oother
["] Stock ommercial [ Not used %m’
[] Irrigation [MMunicipal : [T Cooling & air conditioning Audit No. z 2 9 1 6 0 Date Well Complet;-zYYY R
P Final Status of Well ; ZQ@ & { é
[@Water Supply [ ] Recharge well [ Unfinished [J Abandoned, (Other)| | Was the well owner’s informaj Date Delivered
] Observation well [ ] Abandoned, insufficient supply ] Dewatering package delivered? s [[]No }005' |08 |4 ,

[7] Test Hole [ ] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information Ministry Use Only
Name of W=II Contractor Well Contractor's Licence No. Data Source Contr3012 6 4 4

R L HOPPEIL LD Lad

Business AiE ress (street name number, city etc.)

DD

RS O p9X/cq

Well Technician’s Licence No.

Da?Subml:t.ed/Y?W;q
por" | 3D

Contractor s Copy [] M|n|stry s (,opy [9' Well Owner's Copy []

Date Recsitesi ?Vs IZ pp |DateofInspection yyyy - mm
mﬁ L F L

Remarks Well Record Number

Name of We I

chnlman (Iast name, first name)

Simon

Signature -)' /
X .
0506 (09/03)

Celte formule est disponible en frangais
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Ministry of
the Environment

® Ontario

Well Tag Number (Place sticker and print number below)

Well Record

Regulation 903 Ontario Water Resources Act

WA

Instructions for Completing Form

page j_ of l

All metre measurements shall be reported to 110" of-aTmetre.

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

® © e @ o

Please print clearly in blue or black ink only. Fta‘\' .

Ministry Use Only

T i T
Well Owner’s Information and Location of Well Information mon) [T Jen TTT T T T] ot | [ ]
Fir%ﬁfme 7 L%( Name Majling Address (Street Number/Name, RR,Lot,Concession)
STmaeys EEVEVT jpc. "B 1000 ST MALYS
County/Di rict/l\&nici ality Townshlp/Cxty/Towanllag Provmce Postal Code Telephone Number (mclude area code)
P TP RLALS D Ontario 18 & S\G-284-loz e
Address ell Location (Counfy/District/Munici allty ] Townshi Lot Concession
PEer 7S mBEYS \ou.)d G LAUSHARD _
RR#/Street Nu’___nmer/Name____ Cit [I_gwanllK Site/Compartment/Block/Tract etc.
ST ST MEeyS AMES .
GPS Reading NAD Unit Make/Model Mode of Operation: [ ] Undifferentiated [ErrSeraged
f(mj gi 8\7 qg ,Z.i &%ﬁ @K %ﬁ%\ [] Differentiated, specify .

[~

Log of Overburden and Bedrock Materials (see instructions)

Generat Colour Most common material Other Materials General Description DFergtr: MTeéres
DBroen il : Harel . o 3
rey | LimeShee . 26X

Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside ' Wall . Depth Metres Pumping test method | Draw Down .. Recovery
From To Centimetres diam Material thickness ﬂ/ & Time Water Level Time Water Level
O g / 6 &/ | |centimetres centimetres From To - min.| Metres | min | - Metres
,/8 - Pump intake set at - [Static 5.2-
5 4 5 57 7 5 i Casing (metres) Level |
/ [&Steel [ Fibreglass Z’ Ltjmp/mg ;ate " 1 1
itres/min
6 /?/ D Plastic D Concrete | , / 8 g 0 é BT ; -
Water Record [Galvanized uration of pumping | 5 2
VWater | . -
ater o‘é?rg / Kind of Water []stesl [ JFibreglass _ hrs min
Final water level end | 3 3
LSZJ. m [“Fresh [ ] Sulphur [ Plastic[ ] Concrete of pumping
[1Gas [ saty [ ]Minerals [ Galvanized - _ metres
[T} other: | Recommended pump | 4 4
............... [|Steel [ |Fibreglass ype.
m [IFresh []Sulphur . []Shallow []Deep|
[lGas [Jsalty [ Minerals []Plastic [ ] Concrete Recommended pump | 5 5
D Other [ ]Galvanized depth. metres
L Im E] Free'h ' ] Sulph'ur' Screen S(tacommended pump | 10 10
- - ate. )
D Gas [ Salty ] Minerals Outside []Steel [Fibregiass|  Slot No. (litres/min) 15 15
[ Other: diam Plasiic (G ) if flowing give rate - | o0 20
After test of well yield, water was [ Ptasti 'D onerete (litres/min) 25 25
[IClear and sediment free [IGalvanized [f pumping discontin-
ued, gﬁ/e reason. 30 30
[T} other, specify No Casing or Screen 40 40
50 50
|chlorinated B¥5s  [INo [Gessen role & 5 3 60 60

i

Plugging and Sealing Record [ Annular space [#t"Abandonment

Location of Well

Depth sef at - Metres Volume Placed

Materiaf and type (bentonite slurry, neat cement slurry) efc.

(cubic metres)

2 Chip +Granalar Penbonitz

From To
65
32

In diagram below show distances of well from road, lot line, and building.
lnﬁate north by arrow.

4 g -

O Lack Pl Casing cemoved. % $00m

o
Method of Construction
[] cable Tool [JRotary (air) [] biamond [1 Digging
["] Rotary {(conventional) [ ] Air percussion Il Jetting M + [] Other P)@ ﬂ‘)’ F—a(x\,
[] Rotary (reverse) [IBoring [ oriving do
Water Use =3 @
M
[[] Domestic []industrial [ Public Supply [ other £ 50 \ Y
[ ] Stock [JCommercial Mied é@gr&/ >lo Slo
[] Irrigation [IMunicipal [] Cooling & air conditioning Audit No. p Date Well Completed
Final Status of Well z 31269 p=Yolo ale 2 ZQ:*

/
[J'water Supply [ ] Recharge well [] Unfinished [HAbandoned, (Other)

Date Delivered

Was the well owner’s information YYYY MM

Name ofﬁ Qgcbe(san (I name flrst Arje> ijﬂechnician%ence No.

Date Submitted

S,gnW/Contractor ‘ 2o Y95

[[] Observation well [] Abandoned, insufficient supply  [] Dewatering LUC.GL’HM package delivered? [Jyes [Gno]™ | |
[] Test Hole ["] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information Ministry Use Only
Namf of Wel éntractor op EQ_ ,__.._:D Well Contractor’Ziicence No. Data Source Contractorg @&@ &g &v‘g
Busmess&dress %efet name, numb &t W Date Received  yyyy MM Date of Inspegtion:- vvyyy MM DD
T MNEX 15, AUG.L10 0007 L

Remarks Well Record Number

0506E (09/03) Contractor's Copy ] Minisiry's Copy [H~TWsl Cwne

s Copy [] Cette formule est disponible en frangais



g Yo Ontarl 0 Ministry of Well Tag No. (Place Sticker and/or Print Below} We" Record
the Environment A 1 0 9 0 2 3 Regulation 203 Ontario Water Resources Act

Jid’?rgs& oIf{ V:;;(Iiociatlzc;% (Street Number/Name) Tow Tﬁnshar d TOWDShip Lot 37 Conces,'i.ﬁ
Countleistrict]Municipality City/Town/Village Province Postal Code
Perth Kirkton ontario  NOK |1KD0|
UTM Coordinales | Zone , Easting Northing Municipal Plan and Sublot Number Other

wolsi317 U8(710914(4787245

Qverburden and Bedrock Materials/A Seallng Record (see instructions on the Back ofthis form

General Calour Most Common Matersa.l. Other Materials . “_  General Description Fmrl%epth (m/ﬁ}
Black 1oo Soil 3
Brown Clay Stones 2 7
Grey Clay 7 92

Grev Limestone 97 197

i It of Well Yield Testing
Depth Set at (mAt) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From Ta (Material and Type) (%) %] Clear and sand free Time| Water Level | Time | Water Level
f] 24 Benseal Slurry 400 1bs || O other, specify fmin)]  (m@) _|tmin)| {mAY)
- - - - Static
3 If pumping discontinued, give reason: 90 99
24 98 Quickgel Slurry Level
CLEAR
: 11913 | 1985
Pump intake setlaff?ﬁ) 2 92_6 2 98_ 1
R P T Pumping rate (¥mig / GPM) 3 939 3 977
Method' of Construction §0 9 4711 97 1
[C] Cable Teol ] Diamond O Public 3 Commercial [ Not used ST : _ 4 * 4 -
Rotary (Conventional} [ Jetting K] Domestic [ Municipal [ Dewatering uration of pumping R JH. 4 96_5
[J Rotary (Reverse) [ briving [ Livestock [ Test Hale O Monitoring | e rs+ - min 5 5 -
[ Boring [ Digging O trrigation 3 GCooling & Air Conditioning Final water level end of pumping )| (o | 0.4 | o [F4.D
[ Air percussion O tndustriai 99 99 973
I S — [] Other, specify If ﬂowi;ﬁgve rate (Vmin/ GPM) 15 15 72,
e o=t A B |
7  Constraction Record - Casing T FLOWING -0 | 99 5911
" Inside . [4,iOpen Hole OR Material Wall Depth {m/f) & water Supply Recommended p) 5depth (it a0 Pa¥at
Diameter- [ (Galvanized, Fibreglass, | Thickness O Replagement Well TU? 25 77 25 7Y
fem/n) Concrete, Plastic, Steel} {ermding From To [] Test Hole ao an
65/87 | Steel olsswal | 2 | 98 | ClReonaewen ||neeeEed R e 27  |a|7Y
[] Dewatering Well 0 99 . 90
Open hole ‘ 98 197 | O obsenation andior Well production (Emir / GPM) a0 °lon
Monitaring Hole % 77 U
[J Alteration — > 50 an 50 On
{Construction) Disinfected? 95 A ¥
[} Abandoned, K Yes B No 60 60
e Insufficient Suppiy
: Constriction Record » Scr [ Abandoned, Poor of Well'Linéation: 1
Cuiside Material Depth (m/ft) Water Quality Please prowde a map be!ow following instructions on the back
Dlomeisr | plestic, Galvanized, Stesl)| SN | o, To | Abandoned, other, Water Street
specify Road 123
{1 Other, specify

.\.N.éter faund at ljébth Kind of Water: [ Fresh [:}Untested Depth (m/ft) Ij|arr:1;ter D o
189 {mA) [1Gas | [[]Other, specify F“())m 1;?7 (cgm)
Water found at Depth Kind of Water: [XiFresh [ jUntested
195 (m) [ Gas{ [_1Other, specify
Water found at Depth|Kind of Water: {_]Fresh [_]Untested
(mM) [1Gas| [Other, specr'ﬂ}— Line 3
Wé!I"'Cﬁ'n't?ﬁétﬁ_rfé{ﬁdiWéI_I-;;;'l'éféﬁrii_éié'rilfl'nfc'il‘métiéh
Business Name of Well Contractor ont tor's lgenceﬁ)
JAYDEN WATER WELLS CO.,INC.
regs (Si et Numbey/Name) Mumcu [|ty Comments:
tnisb me RR#1 iucan )
§§§§ ﬁa Well is 70 feet off road
Province , | Postal Code Businegs E-mail Address
Ontario NQMZ.[ 0, |haydenwaterwells@on.aibn.com |[Werowrers [oas Package Doivered

s.Jel h‘ e No. fiic. are ame of Well T ician {L.ast Name, First Name) information 0 8 3
I?Jlﬁlﬁi Z (il ﬁwﬁe’f ayden, Jay it % VL» ks
E"‘F'}jﬂuc;a?q.cer;ﬁm |Slgnatire oWﬁﬂﬁe Submitted X Yes te Oi girﬁ,;eéed 3

' 4 ; v vy |y |e-ﬁ|m|DiD [ No v (] wivlolo
NRNAE (200717 @ Ciseen's DIATAFTAT Pffarin S1N7 DALt b I £ s




BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix C

Monitoring Well and Soil Logs

Summary of Landfill Monitoring Wells and Boreholes
Landfill Monitoring Well Logs

Landfill Boreholes Logs

Landfill Test Pit Logs

St. Marys Cement Wells and Boreholes

Grain-Size Graphs

Sand Isopach (CRA 1992 Figure 5.1)

C1
C2
C3
C4
C5
C6
C7

9 xipuaddy



Appendix C1.1
Summary of Landfill Monitoring Wells & Boreholes
St. Marys Landfill

Depth Below Ground Surface
Monitoring Date of ggsi:; Borehole Well Screen Sand Pack Bentonite Seal S\:\;?Ss
Well Installation Screened Stratigraphy (m ags) Depth | Bottom Top Bottom Top Bottom Top
OW1-80 27-May-80 Clayey Silt Till 0.93 7.60 6.90 6.30 7.60 6.00 6.00 5.80 Decom
OW2-80 27-May-80 Clayey Silt Till 6.40 5.80 5.20 6.40 4.80 4.80 4.60 Decom
OW3-80 27-May-80 Clayey Silt Till 1.13 4.60 4.20 3.60 4.60 3.00 3.00 2.80 Decom
OW4-80 27-May-80 Clayey Silt Till 1.03 10.50 9.80 9.20 10.50 9.00 9.00 8.80 Decom
OW1-84 25-Sep-84 Sandy Clayey Silt Till w Gravel 0.61 9.60 8.38 7.62 9.60 6.50 6.50 5.87 Decom
OW2-84 25-Sep-84 Sand and Gravel 0.65 9.60 9.53 8.77 9.60 8.08 8.08 7.10 WL/S
OW3-84 24-Sep-84 Sand with Gravel 0.46 13.87 13.87 13.11 13.87 11.05 11.05 10.36 WL
OW4-84 24-Sep-84 Silty Sand / Clayey Silt 0.84 13.87 3.05 2.29 3.05 1.83 1.83 1.45 WL/S
OW5-84 25-Sep-84 Sand with Gravel 0.49 14.78 14.78 14.02 14.78 11.73 11.73 11.28 WL/S
OW6-84 25-Sep-84 Silt / Clayey Silt Till 0.86 14.78 3.20 2.44 3.20 2.18 2.18 1.98 WL
OW7-91 4-Oct-91 Limestone 0.77 39.22 39.01 37.49 39.22 33.83 33.83 0.50 WL/S
OW8A-91 3-Oct-91 Limestone 0.86 32.36 32.11 30.58 32.11 26.36 26.36 0.60 WL/S
OwWs8B-10 25-Oct-10 Clay 0.96 6.40 6.40 5.49 6.40 4.57 4.57 0.00 WL/S
OW9A-91 1-Oct-91 Limestone 0.74 40.39 40.39 38.86 40.39 37.19 37.19 0.55 WL/S
OW9B-91 1-Oct-91 Gravel 0.84 6.55 6.10 5.18 6.55 4.57 4.57 0.60 WL/S
OwW15-91 21-Oct-91 Sand and Gravel 0.85 6.20 5.49 4.57 5.49 3.91 3.91 0.60 WL/S
Ow17-91 16-Nov-91 Silt Till / Sand / Silt and Sand 1.00 9.45 5.79 2.74 6.05 2.34 2.34 0.60 Decom
Oow21-91 9-Dec-91 Silt and Sand Till / Silt and Clay 0.77 7.70 7.70 6.17 7.70 5.33 5.33 0.60 WL/S
OwW25-91 11-Dec-91 Silt some Sand / Gravel 0.56 10.36 9.75 8.84 10.36 7.01 7.01 0.61 WL/S
OW32-96 7-Aug-96 Silt Till 0.89 11.58 11.43 9.91 11.58 6.10 6.10 1.22 WL/S
OW32A-02 17-Sep-02 Limestone 0.45 43.28 43.28 40.24 43.28 36.58 36.58 0.00 WL/S
OW33-96 8-Aug-96 Till 0.91 13.56 13.41 11.89 13.56 9.85 9.85 1.20 WL/S
OW34-96 9-Aug-96 Silt Till 0.82 9.14 8.99 5.94 9.14 4.42 4.42 1.25 WL/S
Ow35 0.57 42.08 Inactive
OW36 29-Nov-16 Silty Clayey Sand Till 0.76 6.93 6.93 3.88 6.93 2.74 2.74 0.30 WL/S
MWO04-01 0.65 15.07 Inactive
MWO04-02 0.71 11.97 Inactive
MWO04-03 0.74 15.82 Inactive
MWO04-04 0.77 31.57 Inactive
DP1 24-Nov-15 = 1.12 0.71 0.71 0.41 = = = = WL
DP2 24-Nov-15 - 1.16 0.67 0.67 0.37 - - - - WL
DP3 24-Nov-15 - 1.15 0.68 0.68 0.38 - - - - WL
Elevation (above mean sea level)
Monitoring : Screened Flow Ground Top of Bolion Well Screen Sand Pack Bentonite Seal
Well Location ) ) of
Well System Elevation | Casing (o - | Bottom Top Bottom Top Bottom Top
OW1-80 Phase Il/lll | Shallow Overburden 316.02 316.95 308.42 309.12 309.72 308.42 310.02 310.02 310.22
Ow2-80 Phase II/lll | Shallow Overburden NA 315.39 NA NA NA NA NA NA NA
OW3-80 Phase | Shallow Overburden 315.07 316.20 310.47 310.87 311.47 310.47 312.07 312.07 312.27
OW4-80 Phase | Deep Overburden 315.10 316.13 304.60 305.30 305.90 304.60 306.10 306.10 306.30
OW1-84 Phase | Shallow Overburden 321.87 322.48 312.27 313.49 314.25 312.27 315.37 315.37 316.00
OwW2-84 Phase | Shallow Overburden 322.19 322.84 312.59 312.66 313.42 312.59 314.11 314.11 315.09
OW3-84 Phase | Deep Overburden 314.58 315.04 300.71 300.71 301.47 300.71 303.53 303.53 304.22
OWw4-84 Phase | Shallow Overburden 314.52 315.36 300.65 311.47 312.23 311.47 312.69 312.69 313.07
OW5-84 Phase | Deep Overburden 313.93 314.42 299.15 299.15 299.91 299.15 302.20 302.20 302.65
OW6-84 Phase | Shallow Overburden 313.93 314.79 299.15 310.73 311.49 310.73 311.75 311.75 311.95
OW7-91 Phase | Bedrock 314.50 315.27 275.28 275.49 277.01 275.28 280.67 280.67 314.00
OWS8A-91 Phase II/Ill Bedrock 314.00 314.86 281.64 281.89 283.42 281.89 287.64 287.64 313.40
OW8B-10 Phase II/lll | Shallow Overburden 314.39 315.35 307.99 307.99 308.90 307.99 309.82 309.82 314.39
OW9A-91 Phase II/Ill Bedrock 317.75 318.49 277.36 277.36 278.89 277.36 280.56 280.56 317.20
OW9B-91 Phase Il/lll | Shallow Overburden 317.74 318.58 311.19 311.64 312.56 311.19 313.17 313.17 317.14
Ow15-91 Phase Il/lll | Shallow Overburden 317.82 318.67 311.62 312.33 313.25 312.33 313.91 313.91 317.22
Oow17-91 Phase Il/lll | Shallow Overburden 317.39 318.39 307.94 311.60 314.65 311.34 315.05 315.05 316.79
Oow21-91 Phase | Shallow Overburden 319.99 320.76 312.29 312.29 313.82 312.29 314.66 314.66 319.39
OwW25-91 Phase Il/lll | Shallow Overburden 322.86 323.42 312.50 313.11 314.02 312.50 315.85 315.85 322.25
OW32-96 Phase | Shallow Overburden 322.54 323.43 310.96 311.11 312.63 310.96 316.44 316.44 321.32
OW32A-02 Phase | Bedrock 322.09 322.54 278.81 278.81 281.85 278.81 285.51 285.51 322.09
OW33-96 Phase | Shallow Overburden 320.66 321.57 307.10 307.25 308.77 307.10 310.81 310.81 319.46
OW34-96 Phase | Shallow Overburden 320.77 321.59 311.63 311.78 314.83 311.63 316.35 316.35 319.52
Ow35 312.95 313.52 270.87
OW36 Phase Il/lll | Shallow Overburden 313.78 314.54 306.85 306.85 309.90 306.85 311.04 311.04 313.48
MWO04-01 CKD Pile 332.90 333.55 317.83
MWO04-02 CKD Pile 329.41 330.12 317.44
MWO04-03 CKD Pile 329.33 330.07 313.51
MWO04-04 Phase II/1ll Bedrock 314.21 314.98 282.64
DP1 Phase II/Ill 310.06 311.18 309.35 309.35 309.65 = = = =
DP2 Phase | 309.57 310.73 308.90 308.90 309.20 - - - -
DP3 Phase | 308.86 310.01 308.18 308.18 308.48 - - - -
Notes:
All measurmetns are in metres WL - water levels measured as part of monitoring program Decom - decommissioned
ags - above ground surface S - water samples collected as part of monitoring program CKD - cement kiln dust
MW - monitoring well - 51 mm diameter PVC NA - not available Inactive - not currently monitored
OW - observatio well - 51 mm diameter PVC; except OW7-91, OW8A-91 and OW9A-91 - 102 mm diameter PVC
DP - drive point - 19 mm diameter stainless-steel screen and galvanized steel standpipe
All measurements are based on conditions at time of construction
R.J. Burnside & Associates Limited Town of St. Marys Landfill
File: 032339 St. Marys 2017 EA HG Study Tables.xIsx Environmental Assessment Hydrogeology Study

Date: 4/13/2017 300032339.0000



Appendix C1.2
Summary of Landfill Monitoring Wells & Boreholes
St. Marys Landfill

Borehole Date Gr'ound Sorenole sorenole Location
Elevation (amsl) | Depth (bgs) | Depth (amsl)
BH10-91 15-Oct-91 317.37 20.12 297.25 Phase II/IlI
BH11-91 10-Oct-91 316.25 17.68 298.57 Phase Il/IlI
BH12-91 16-Oct-91 317.07 19.96 297.11 Phase II/IlI
BH13-91 18-Oct-91 313.79 15.54 298.25 Phase II/IlI
BH14-91 21-Oct-91 317.60 7.57 310.03 Phase Il/IlI
BH16-91 21-Oct-91 317.24 7.32 309.92 Phase Il/IlI
BH18-91 16-Nov-91 317.00 7.47 309.53 Phase Il/IlI
BH19-91 16-Nov-91 317.39 6.71 310.68 Phase Il/IlI
BH20-91 9-Dec-91 315.62 6.71 308.91 Phase Il/IlI
BH22-91 10-Dec-91 314.22 4.27 309.95 Phase II/IlI
BH23-91 11-Dec-91 313.97 5.18 308.79 Phase Il/IlI
BH24-91 11-Dec-91 313.97 4,57 309.40 Phase II/IlI
BH26-91 12-Dec-91 316.96 8.23 308.73 Phase Il/IlI
BH27-91 12-Dec-91 316.01 8.23 307.78 Phase II/IlI
BH28-91 12-Dec-91 313.50 6.55 306.95 Phase Il/IlI
BH29-91 13-Dec-91 314.24 6.71 307.53 Phase II/IlI
BH30-91 13-Dec-91 317.61 8.23 309.38 Phase II/IlI
BH31-91 13-Dec-91 316.52 8.08 308.44 Phase II/IlI
Notes:

All measurmetns are in metres

amsl - above mean sea level
bgs - below ground surface

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2017 EA HG Study Tables.xIsx

Date: 4/13/2017

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study

300032339.0000



Project Name: ST. MARYS LANDFILL SITE

Job Na. 579=-645 Borehola No. QW1-30

Client: TOWN OF ST. MARYS Date Completed Mav 27, 1380

Borehole Typa: w_S Auger Geclogist/Engineer z

Location: Opn Site Elavation Tap of Casing, 3le.324om

pME
Profiles Sample
= Fenatration fiezometer or
= ‘2‘ Test Standpipe
— m 2
= K ; Description & Remarks g o -i":_ Blows/Foot Installation
S uf - & |w
2a| % 2|2 |3 | Threaded
- z = | 20 40 50 a0 Plug
e : \ ! |
!
- ] h [ 3.3cm 3
- I ! PVC Pipe
= Grey clayey=silt till !
-
Im - M5 T Bershole
_ | Cuttings
!
= ; - Banteonite
6.1lm= i ' H HSeal
- ‘l | 3{Sand.

7 .6m 15 /ss 104 L = s
- . ! 3.8cm x .é&m
= slotted PVC
- pipe wrapped

p with fiberglass
=) | | cloth
i I |
_ l
ol L
i ‘: |
- i i
. | b
- 1 | ,

; !

d } ;
. l i

1 |
] ] !

‘ I
- ! | |

| |

FIGURE 2.1

Conastoga - Rovers & Assaociates



Project Name: ST. MARYS LANDFILL SITE

Job Ne. 979-645

Cliant: TOWN OF ST. MARYS

Berehols Typa: Hollow Stem Auger

Location: _On Site

Borahols No.

OW2=80

Date Completed

May 27, 1330

Geologist/Engineer =3R

Elevation Tep of Casin

, 215.386m

Profila

Description & Ramarks

Depth

(Elav.)
Stratigraphy

Mumber

Blows/Foot

Penetration
Test
Blows/Foot

20 40 &0 80
|t ! |

Flezometer or
Standpige
Installation

Threaded
Plug

1IT

Grey clayey=silt till

im

3.8cm g
BVC pipe

o O
[ U N TN OO TR N NN (OUNN O (N Y TN NN A OO P S T I | F.E. [ O T TR I

Borshole
Cuttings

4 Bantonite
1 Seal

Eg Sand

Wall Screen
3.8cm x .6m

slotted PVC
Pipe wrapped

with fiberglass
cloth

A
WM

FIGURE 2.2

Canmastaga - Rovers & Assoaciates



Project Nama: ST. MARYS LANDFILL SITE

AMS |

Jab Na. 979=545 Boreshole No. QW3=30
Glient: TOWN OF ST, MARYS Data Completed May 27, 1380
Borehole Type: _Hpllow Stam Auger Geologist/Engineer _gcop
Location: Elavation Top of casing, 316.137m
Profile Samole
> Penetration Piazometer ar
% “é Tast Standpize
1‘5':.5'; .E‘ Description & Remarks E g Eé Blows/Faot Installation
A3 @ 8|23 Threaded
@ [ I-
I |
|
™ Grey clayey silt till j :ngia
- .‘ 2lpe
Lo Grey, cla ilt : I\ { Borshole
2.4m Y. clayey s ] ‘ | Cuttings
| i B ;
3m - Grey clayey silt till ' 1 HBentonite
m - y clayey el Seal
| E Sand
" 12 i8S 40
4.6m ll Well Scgreen
- I 3.8cm x .6m
’ ! slotted PVC
] | Pipe wrapped
| | with fiberglass
| cloth
-
_ i
| ! !
| | t
! ;
- |
- | !
N i i | |
= | [
- ' t |
R | J
|
- ||
N |
i
= !
- ! |
\
FIGURE 2.3

Canestoga - Rovers & Assaciatas



Project Name:  ST. MARYS LANDFILL SITE

Job Na. 979-645 Borehole No. W4 -30
Client: TOWN QF ST. MARYS Date Completad May 27__,_ 1380
Borehole Type: Hollow “Stem Auger Gaologist/Engineer ESR
Location: Elevation Top of Casing, 11&.12Bm
o
Profila Samole
. Fenatration Piezometar ar
% ‘g‘ Test Standpipe
=71 5 Description & Remarks PR Blows/Toot Installaction
31 & a =13 Threaded
c@| s 2 £ 3 Plug
e 2 | 20 40 80 80
t |- -] ] !
1 | 1
i E
) Grey clayey silt eill N EPRRAPY | : 3.8cm J
l.2m ! PVC pipe
1.8m Grey clavey silt 2 | ssl 53 |
~ lss-5d : Borehole
im - Grey clayey silt till T . CuteLngs
- -s-mrzq—
_ 6 |ss 3
| 7 | sst 31
6.1m o
|
i l
- 9 | ssi 63
; ] Bentonite
. , Seal
9' ]_m ] : :
= : Edlsand
h0.2m = i :
: Rock : ;
N e ! ! Well Screen
= i 3.8cm x .6m
= f slotted PVC
i ! _ Pipe wrapped
=] i : with fiberglass
_ | i : cloth
| 5
|
|

FIGURE 2.4

Conestoga - Rovars & Associates



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : _ST: MARYS LANDFILL SITE HLE w, oW1-84
T 9-645 OATE cOMPLETED: _SEPTEMBER 25, 1984
CLIENT TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
MOLE Typg . _ HOLLOW STEM AUGER GROUND ELEVATION 351,87 A MMSL
LOCATION : TOP OF PIPE ELEVATIONI_322:484 M aMSL
MONITOR
F P
— RROFILE INSTALLATION SAMPLE .
= =
z 2 W s
= b= STRATIGRAPHY Locking| = | ¥ "u‘;
s DESCRIPTION & REMARKS Threaded cap| 2 |Z | ¥
d
- @
0.0 = " 75mm @
21.87- " x 120 em
- : Black Iron
i oy Casing
0.91- |
B20.96- FL Cement
= [ grout
- s
- Sandy clayey silt till with gravel ':} Borehole
- .-“: cuttings
- .'-\
= ¥ 0 mmd PVC
= A Ech. 80 pipe
- F‘L Y
u
- i
b
& by
'-r
- A R
- of
5.87- ‘? Peltonite
316.00- é
6.50= ‘ Silica
315.37= sand
3-38- | ' I_\\"""\SD mﬂ
313.49= ’ % 760 mm
- L 10 slot PVC
9.44=—" sandy clayey silt till with wet B well screen| 1| sg 89
B12.73- gravel seams |
9-60‘-
312.27=

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS
W WATER FOUND 7 STATIC WATER LEVEL O GRAIN SIZE AMALYSIS S8 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT Namg : ST. MARYS TANDFILL SITE HOLE N9: owW2-84
JOB N? : 9=645 DATE COMPLETED: _SEPTEMBER 25, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER ! PSB
HOLE Typg : _ HOLLOW STEM AUGER GROUND ELEVATION® 322.25 m AMSL
LOCATION : TOF OF PIPE ELEVAT:ON?"_E.EJ&__,JL_- 1 m AM
- e INSTALLATION SOMPLE
IE STRATIGRAP 5 -
= = APHY ki m L =~
= Lockingl @ la| o
gﬁ BESCRIPTION & REMARKS Threaded Cap g ﬁ g
o &
-—-—_________‘
0.0 = - 75 mmg
h22.25= ) x 120 cm
- Brown clayey silt till with a Black Iron
0.91= minor gravel S Casing
[(121.34~- < t‘" 1585 21
= 3‘:“ L Cement
- M KL grout
4 A b
i1 Fu
- ';":1 :I'h
- :.: 50 mmd PVC 2|88 27
- s Sch. 80 pipe|
- dri __:
- M Borehole
- Ly cuttings
~ - 3|ss| 72
= = Kk
- :;-. l’_
= rat, I A
Qe
2 ES
- \.‘- =
- iy ‘_\
_-_ A \}'
it I 4
7:10- ?;-, Peltonite|
315.15= 5
» Z
8.08= Z Silica
il 50 m:::‘ 4|ss 61
9.45 x 760
312.80==—=_ Brown sand and gravel = 10 sloty
9.60- PVC well
312,65+ screen)
= Brown clayey silt till

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS

W WATER FOUND

¥ STATIC WATER LEVEL

(O GRAIN SIZE ANALYSIS

55 — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME : ST+ MARYS LANDFILL SITE HOLE N9: OW3-B4, CW4-84 - page 1 of
JOB N¥ : o DATE COMPLETED: SEFTPMBER 24, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE TYPE : HOLLOW STEM AUGER GROUND ELEVATION ¥ 314.52 m AMSL
LOCATION TOP OF PIPE ELEVATIONT 315:035, 315.364 m
AM
MOMITOR sA
— sial il INSTALLATION MPLE
= -
o = ; = w
BB STRATIGRAPHY G334 Lacking] W w| ~
a 3 DESCRIPTION & REMARKS Sk Threaded Cap| 3 | x| §
33 ‘ owa-g4| = || S
0.0 = 75 mmd
B14.52~- % 120 cm
- Black Iron
- Casing
1.45= Cement grout 1|88 | 48
13.07-
1.83= 50 mmfg PVC
12.65- Sch. 80 pipe
- Interbedded moist to wet brown silty Peltonite
3.05~- sand and clayey silt with minor 2 |ss 88
B11.47- graval Silica sand
3.66= 50 mmg
310.86= x 760 mm
- 134 10 slot BVC
- 3 Bt Well Screen| 3|ss| 54
1 by
- i"‘ ﬁ.‘-(.r
- Dry brown clayey silt till with ~.‘: *;\:_:_:;;L____.— Borehole
- minor gravel .| ko .‘;ﬂ_g cuttings
- Y R
- %O 4|ss| 64
- 2:" \;'.:J_{l
' AT
- 1 [aSs 50 mmf BVC
- 1y pi—sch. 80 pipe
- ;u _:,::"'T"}l
- [y 5|ss | 180
- cl RETRY
- A BrALs
5 A
- by I PO
3 r“-‘\f,:
- y P“""-
E Ve ted
- W IO 6 |ss | 183
- \-4 Yegl
0 :. '.:":r:-h-
10.06~ o R
04 .46= :—,‘.';“{f_ ]
10.36= Moist brown clayey silt till with S peltonite| 7|ss| 150
04.16- sand and minor gravel
11.05=
03.47= o
- - ugp——051lica sand
12.19- ‘ 8 [ss| 102
02.33=-

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENMT REFERENCE ELEVATIONS

W WATER FOUND V7 STATIC WATER LEVEL O GRAIN SIZE ANALYSIS 58 — SPLIT SPOON SAMPLE



STRATIGRAFHIC AND INSTRUMENTATION LOG

ST. MARYS LANDFILL SITE

PROJECT NAME : HOLE NE: OW3-84, OW4-84 - page 2 of
joB NE 9-645 DATE cOMPLETED: _SEPTEMBER 24, 1984
CLIENT - TOWN OF ST+ MAHES GEOLOGIST/ENGINEER : PSB
HOLE Typg: _ HOLLOW STEM AUGER GROUND ELEVATION™ 314.52 m AMSL
LOCATION : TOP OF PIPE ELEVATION. _315.035, 315.364 =
AN
PROFI MOMITOR
o DFILE INSTALLATION MRS
_Z . £
- : STRATIGRAPHY : la-.l -
vl DESCRIPTION & REMARKS z | > 4
al z |"| 5
-
o i @
12.19- Moist brown clayey silt till with
302 .33~ sand and minor gravel 50 mmd PVQ
13.11= ——Sch. 80 pipe
301.41=| / Moist brown medium sand with fine
13.87= gand and fine gravel s 3|88 60
300.65- ; §ilica sand

- Bedrock

50 mmg

x 760 mmj

10 slot PVC
Well acrannr

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS

V¥ WATER FOUND & STATIC WATER LEVEL o GRAIN SIZE ANALYSIS

S8 — SPLIT SPOON SAMPLE



PROJECT NAME :

STRATIGRAPHIC AND INSTRUMENTATION LOG

ST. MARYS LANDFILL SITE

HOLE N%:

JOB N?: 9‘645 DATE CQMFLETED‘ SE?TEMBE‘R 25, 1984
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
WOLE Typg:__ HOLLOW STEM AUGER GROUND ELEVATION " 313.97 m AMSL
LOCATION : TOP OF PIPE ELEVATIONN_314.423, 314.794
_ PROFILE ms"‘rgt:_‘ﬂ':on SAMPLE .
3 1= n
Ee STRATIGRAPHY OwS-84 Lockingl W |w | ~
as DESCRIPTION & REMARKS Threaded Cap| % | > | %
&y : owe-84| = S
.“_-'. @
0.0 > 75 mm@x120 cm
113.97= . Black Iron
- v Casing
- Dry gray silt with clay and minor -‘ ement grout
1.68= finea sand : 50 mmf PVC 1(88 9g
312.29- .'.“ Sch. 80 pipe
1.98- ‘
311.99= %
= Peltnni.tnr
- Interbedded dry gray brown silt and gt 2|ss| 38
3.20- clayey silt till with minor gravel Z Silica sand
310.77- ; 30 Mg
3.81= £l x 760 mm
310.16= sl Fu 10 slot pvC
- ARESS well screen| 3[ss| 48
- o B S
- :r'_,:g 4
- v B3
= RN
] END
- el B Borehole| 4|ss| ss
= :..7; R Cuttings
- Dry brown clayey silt till with - :f::n:;'
- cobbles £ foay
4 (] [
- 5 faasa—50 md el S{ss| 90
” :f." "5-:“.'."\" Sch. 80 pipe
;i o
i Sl 1h
" bl [ 7
B SRS 6|ss| 144
- SR
- & F:E':ri;":
- 1 k=t
= fis
N M AL
¥ S Qs 7|ss| 260
11.28=- & ISk
302.69- GRS
11.73- - peltonite|
302.24~
12.19= ilica sand
301.78=

V¥ WATER FOUNMD

V STATIC WATER LEVEL

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS
o GRAIN SIZE AMALYSIS

55 — SPLIT SPOON SAMPLE

QW5-84, OWE=84 - page 1 o

A



STRATIGRAPHIC AND INSTRUMENTATION LOG

Ab

PROJECT NAME : ST+ MARYS LANDFILL SITE HOLE N9: OW5-84, OW6-84 - page 2 aof
CLIENT : TOWN OF ST. MARYS GEOLOGIST/ENGINEER : PSB
HOLE Typg: _ HOLLOW STEM AUGER GROUND ELEVATION ™ 313.97 m AMSL
LOCATION : TOP OF PIPE ELEVATION' _314.423, 314.794 &
MONITOR
_ PROFILE INSTALLATION SAMPLE :
3 « "
- STRATIGRAPHY ¥ Wl S
&= DESCRIPTION & REMARKS 3 |-| §
o z | e
o A @
i ¥
12.19= Dry brown clayey silt till with & af———35ilica sand] 8|55| 165
301.78= cobbles —
12.80~- ,. ....—-.—-—-—'50 mmf BPVC
B01.17- o |;:¢] 8k 80 P"P“#
- Al 9|ss| 108
- Wet brown coarse sand with gravel - - tpet————-~allapsed]
- and medium sand Ll | sand & gravel
14.33 a A
299 .64~ = —50 mmg
14.78= Bedrock x 760
299 .19~ 10 slot BV
- Wall scraa

% REFER TO "WATER ELEVATIONS" TABLE FOR CURRENT REFERENCE ELEVATIONS

¥ WATER FOUND ¥ STATIC WATER LEVEL O GRAIN SIZE ANALYSIS

SS — SPLIT SPOON SAMPLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

o

PROJECT MO
CLIENT:
LOCATION:;

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME: ST. MARY'S LAMDFRL

0645
TOWN OF ST. MARY'S
AS PER PLAN

(GEOPHYSICS)

(Lot}

HOLE DESIGNATION: OWT—91

e | of 5)
DATE LOGGED: i, 1991
DRILLING METHOD: 158mm ID° HSA,

SURVEY BY HYD—ENG GEOPHYSICS INC.

mBGSI

GAMMA
(cpe)

APPARENT RESISTIMTY
{ohem—m)

0
1000

GRAIN SIZE ANALYSS (L} WATER FOUND 57 STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW7T—31
e 1 of 5
PROJECT MO.: 0645 DATE COMPLETED: g‘?fgmﬂ?{ 991
CLIENT: TOWN OF ST, MARY'S DRILLING METHOD:  15%mm 1D HSA
LOCATION: AS PER PLAM CRA SUPERWSOR: JC. MUGFORD
[DEFTH | [ ELEVATION WONITOR SAMPLE
m BGS m AMSL INSTALLATION N "|'s W
g [a] A
REFEREMCE POMT (Tap of Riser), J5.270 Eli]l &
GROUND SURFACE 314 50 I E
ML—SILT{GLACIOLACUSTINE), troce to little
clay, sandy portings to Imm ihick) betwesn
vorved lominaiions o Ehi:g% non— 165
L0 cohesive, fractured (0.0 to C.B1m B '}I
: fight brawn ond meist (0.0 end 0.91m BGS),
gre?- ond wet (0.91 to 1.53m BGS)
= frace clay, non—cohesive, thin varves (2 to w
to Smm thick) with frequent sandy paortings,
-2.0 light grey cnd brawn, wef, dilatani
2Cc8
3o 31135 w
ML—SILT(TILL), some clay, liitle sand, rrmmt :
pebbles, wery hord, cohesive, light to m m
gray—brown, damp, one oblique fractuee cs
4.0 with silty face
= frequent cobbles, occaslonal herizental
froctures, 4.6 o 5.2m BGS, wery hard, ond
5.0 less gamp below 5.2M
= troce to little sand, ro opparent fractures 405
- 6.0
= gugering refusal of B.4m change to s Z
B 1,/8" o rotory =
7.0 i
5
L B0 ML-SILT(TILL}, some fine sond, some groved, SO e
. trace ia fitlle cloy, extremely dense, non— 5]
cohasive light brown, micést 5
9.0 E
- 100
-
;% B35 [5<] >100
110 i
A P:
i
F12.0
-13.0 SP—-SAND, fine to medium groined, poorly el
graded, brown, damp fo moisi
MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

1

e

30 r

4.0

50 F

6O |

0.0 -

"o

130 F




STRATIGRAPHIC AND INSTRUMENTATION LOG o)

PROJECT NAME: ST. MARY'S LANDFRL
PROJECT MO
CLIENT:

(OVERBURDEN)

HOLE DESIGMATION: OWT-9¢

DATE COMPLETED: B?T%EIBEEH‘)I, 57:'991
DARLING METHOD:  159men ID HSA
CRA SUPERWISOR: J.C. MUGFORD

MONITOR SAMPLE

INSTALLATICN 5

mmu::xl
=

e

- 14.0

= fine to medium grovel

H15.0

- 16.0

-17.0

-18.0

- 15.0

H21.0

- 22.0

-23.0

-24.0

-25.0

END OF CVERBURDEN HOLE @ 14,12 m BGS.

NOTES:

MEASURMG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE AMALYSIS

2

WATER FOUND EF  STATIC WATER LEVEL WF

STRATIGRAPHIC AND INSTRUMENTATION LOG P
(GEOPHYSICS)

PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OwW7T—91

{Poge 2 of 5)
PROJECT WO 0645 DATE LOGGED: %Eﬂ 11, 1891
CLIENT: TOWH OF ST. MARY'S DRILLING METHOD:  158mm ID HSA
LOCATION: AS PER PLAMN SURNMEY BY HYD—EMG GEOPHYSICS INC,

W“'T GAMMA APPARENT CONDUCTIVITY APPARENT RESISTIVITY
{chm—m)

R BGS (cpe) (m3,/M)
L]

00
00
100

2 o i

T

NP T

20 F - L

30 | : | -

a0 | [ - -

S0 -

8.0 =

100 1 +

1o L i i

120 | -

13.0 | o




STRATIGRAPHIC AND INSTRUMENTATION LOG (L—a2) STRATIGRAPHIC AND INSTRUMENTATION LOG fL-oa3)
= {BEDROCK) (GEOPHYSICS)
PROJECT MAME: ST. MARY'S LANDFILL HOLE DESIGHATION: OW7-91 PROECT WAME: ST. MARY'S LANDFILL HOLE DESIGHMATION: OWT—o1
{Page 3 aof 5) (Page 3 of 5)
PROJECT MO DE45 DATE COMPLETED: OCTOBER 4, 1991 PROUECT NO.: D645 DATE COMPLETED: CCTOBER 11, 1991
GLIENT: TOWN OF ST. MARY'S DRILLING METHOD: i5cm AR ROTARY / CLIEMT: TOWN OF ST. MARY'S DRILLING WMETHOD: 15cm MR ROTARY
HQ 6.4cm CORE HQ 6.4cm CORE
LOCATION: AS PER PLAM CRA SUPERVESOR: JLC. MUGFORD LOCATION: AS PER PLAN SURVEY BY HYD-ENG GEOJPHYSICS INC.
E BIEEf R [ R [ DEPTH GAMMA APPARENT CONDUCTIVITY APPARENT RESISTIVITY
L enlue| oE o | aE m BGS
3 effas| he | o |77 (cps) (mS,M) {ohm—m}
MONITOR
DEPTH DESCRIPTION OF STRATA ? INSTALLATION E E E a:
o L ¥
]
im AMSL = E] F
i a 2 e o o a8 g
o b5 = o 2 & @& 7 o in 2
See Overburden log 254 0mvemd | [ | 7 W i1H|' — | : i
| | | HEd R
MO i terdd | Hi 1k | |
- o140 I0037 GROUT 4.0+ { L
LIMESTONE(Dundee Formaticn): grey, hard, S |
inferbeds of brown argilloceous |
sh ::imastone ) o
- 15 as described from driling returns I 5
L] ;
- 16.0 16.0 {< 3
+17.0 154 Smme 17.0 - -
BOREHOLE |
- 18,0 i 180 | L
— argillocecus limestone, soft, brown, I
interbeds of herd grey limestone ;
%0 i 10 B L i
i PVC PIPE
L 200 i 200 | s
" i
o210 i a0 b | L
i
; !
- H 220 | -
220 s ToNE(Lucos Feemation): o ;
|
I H
- 230 i 230 | I F
i |
- a0 i 240 L i ! L
| | |
L 25.0 i 250 L . =
' i
| |
HOTES: MEASURING POMMT ELEVATIONS MAY CHAMGE: REFER TO CURRENT ELEVATION TABLE
52 WATER FOUND W STATIC WATER LEVEL MM — NOT MEASURED




~ TIGRAPHIC
STRATIGRAPHIC AND INSTRUMENTATION LOG f-02) STRA AND INSTRUMENTATION LOG -0z
{BEDROCE) {GEOPHYSICS)
FROJECT NMAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW7—%1 PROVECT MAME: ST. MARY'S LANDFILL HOLE DESIGNATION:  CW7—01
(Page 4 of 5) (Poge 4 of 5)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 4, 1991 PROVECT NO.: D645 DATE COMPLETED:  OCTOBER 11, 1991
CLIENT: TOWH OF ST. MARY'S DRILLING METHOD:  15cm AR ROTARY // CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  15cm AIR ROTARY /
HQ E.4cm CORE HQ B_4cm CORE
LOCATION: AS PER PLAM . CRA SUPERWISOR:  AC. MUGFORD LOCATICN: AS PER PLAN SURMEY BY HYD—ENG GEOPHYSICS INC.
3 RIS Graitif GAMMA APPARENT CONDUCTIMITY APPARENT RESISTMITY
: el k| » | & m (cpe) (m M) (ehm—m)
MOMITOR
DEPTH DESCRIPTION OF STRATA ? OOy O ﬁ E E A&
] L ¥
H
™ AMSL x % | %
e a 2 o o [} g §
o i o o m o= o ] =
3 T TT1 | T T Eil T
T HHSEnnn
— da H | i i |
26.0 " 6.0 L
|
234 270 F I
|
8.0 280 | | L
28599 |
28.0 280 | -
30.0 300 | &
— few thin shale interbeds
3o 30 F - L
!
320 320 f L L
|
33.0 33.0 | - B
|
340 340 L i L
— light to gark brown, sugary to porous,’
350 gru:gulnr texture, layered 350 I - F
- grey (3566 {o 35.81m BGS) |
36.0 t| 10 | a0 3.0 | I L |
-D:ey with occasiorol brown layers, brown
L is medium to high porosity, grey roci i
is low porosity, well froctured, some small i
S0 | wvugs ond sclution covities, stylolites 37.0 i ] I
i

HOTES: MEASURING PONT ELEVATIONS MAY CHAMGE; REFER TO CURRENT ELEVATION TABLE
5 WATER FOUND ¥ OSTATIC WATER LEVEL (OCT 26, 1291) NM — HOT MEASURED




INSTRUMENT. AL
STRATIGRAPHIC AND INSTRUMENTATION LO -z} smmmpmc{égg - ATIOH. 10 o)
(BEDROCK) : PHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWP—31 PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW7—81
{Page 5 of 5) {Page 5 of 5)
PROJECT MO.: D45 DATE COMPLETED:  OCTOBER 4, 1991 PROECT NO: 0645 DATE COMPLETED:  OCTOBER 1%, 1997
CLIENT: T0WH OF ST, MARY'S DRILLIMG METHOD:  15¢m AIR ROTARY CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  15em AIR ROTARY
HO 6.4cm CORE HQ 6.4cm CORE
LOCATION: AS PER PLAN CRA SUPERMSOR:  LG. MUGFORD LOCATION: AS PER PLAN , SURVEY- BY HYD—ENG GEOPHTSICS INC.
E E BT s [ £ [ 48 [DEPTH GAMMA, APPARENT CONDUCTIVITY APFARENT RESISTIVITY
£ arjuul ac | o | 1% e BGS {cpe) (mS,/M) {ahm—m)
WONITOR
DEPTH DESCRIPTION OF STRATA : o |8 AR
b it ¥
K
AN % ] % | %
m BGS m o 8 2
o 8 8 &« 2 8 8 2 o g
BRRRRRRRR B e i
| 30 | - fractured (@ 37.95m BOS) 380 1 , :
— froctured (@ 38.40m BGS)
- froctured (@ 38.71m BGS)
3g.0 | - los indicated by drilling raie) L 8 F
EMD OF HOLE @ 39.22 m BES, SR8
400 37.49 to 39.0%m BGY w00 b 3 | L
ength —1.5m |
iameter —100_6mm
Siot § 10 |
- 4.0 erial —Staintess Steel 1.0 § | i
d pock Interval:
33.83 to 39.22m 8GS
430 Material —§ 3 Siico Sand 420 b L !
|
430 430t L s
440 440 - [ L | L
45.0 45.0 o o
5.0 46.0 [ - L
£7.0 470 L L
480 480 s i g
|
. ' Lo
490 490 | 5 | E L
BOTES MEASURIMNG POINT ELEVATIONS MAY CHANGE; REFER TO CURREMT ELEVATION TABLE
X WATER FOUND W STATIC WATER LEVEL HW — NOT MEASURED T
k




GRAIN SIZE AMALYSS O WATER FOUMND 57 STATIC WATER LEVEL MF

STRATIGRAPHIC AND INSTRUMENTATION LOG (o) STRATIGRAPHIC AMD INSTRUMENTATION LOG {L-03)
{nvmnum:m} (GEOPHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGMATION: {}P'tjﬁmﬂ.ﬁTST - PROJECT WAME: ST. MARY'S LANDFRL HOLE DESSGNATION: CIP\I‘EE—'B'I )
e 1 o oge 1 of 4
PROJECT NO.: 0645 DATE COMPLETED: E!C'J%ﬂf_ﬂ 3, ;991 PROJECT MO 0645 DATE COMPLETED: &R 11, a9
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 6 1,/4" ID HSA CLIENT: TOWN GF ST. MARY'S DRILLIMG METHOD: ‘6 1,/4" ) HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: JC, MUGFORD LOCATION: AS PER PLAM SURVEY BY HYD-ENG GEOPHYSICS INC.
[DEFTH | STRATMIGRAPHIC DESCRP TION & FEMARKS ELEVATION MOHITOR SAMPLE (DEFTH GAMMA ARENT ARENT RESISTIV
m BG5S m AMSL INSTALLATION I EY I m BGSF {cpa) (mS,M) B {chm—m) w o
u Al A =
REFERENCE POMT (Top of Riser 314.850 8 1| L o 3 e © o 8 3
EROUND SLiREACE Lo : 31400 I = = S e i -
ML-SILT(FILL), scme clay, some cobbles, T 1 7
L e - ] NN
MWL-SILT[GLACIOLACUSTRINE), little to some |
L1.0  [fine grained sond, trace clay, lan, dornp o FIoe 10 | A
ML/CL-SILT{TILL), some clay, some sond, some
pebbles and cobbles, extremely hard, massive,
no fracturi brown, domp
2.0 — becomes light brown to grey, lols of cobbles 20 R —
3.0 ag o
— preferential parting in horizonial plone,
fewer cobbles and grovel, domp te moist
4.0 40 F E
— some pebbles and smaoll cobbles
- 5.0 50 | L
— more froctured
6.0 = fewer pebbles, soma horizontal frocturing, 60 2
mincr wertical frocturing, less domp
- 7.0 : 70 F =
-B.O a0 B
= little fine sond, little growvel, very hard, demp
fo moilst
re.o a0 I |
T ot 3 |
L11.0 100 "o F r ‘
F12.0 120 - | oo
L
130 130 + - [ |
| |
NOTES: MEASURMG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TASLE




GRAIM SIZE AMALYSIS

) WATER FOUND S

STATIC WATER LEVEL ¥

STRATIGRAPHIC AND INSTRUMENTATION LOG (03} STRATIGRAPHIC AND INSTRUMENTATION LOG L—03)
{OVERBURDEN) (GEOPHYSICS)
PROJECT MAME: ST. MARY'S LAMDFLL HOLE DESIGHATION: OWBA—ST PROJECT NAME: 5T. MARY'S LANDFILL HOLE DESIGNATION: CWSA—91
ﬂg:ﬁge 2 of 4) _ E'F(‘:t?u 2 of 4)
PROJECT MO: 0545 DATE COMPLETED: DBER 3, 1991 PROJECT HO: 0645 DATE COMPLETED: OBER 11, 1991
CLIENT: TOWH OF ST. MARY'S DRILLING WMETHOD: & 1/4" ID HSA CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 6 1,/47 ID HSA
LOCATION: AS PER PLAN CRA SUPERWSOR: J.C. MUGFORD LOCATION: AS PER PLAM SURVEY BY HYD—ENG GEOPHYSICS INC.|
WCHITOR [ SAWPLE [DEPTH I GAMMA ARENT COMDUCTIVITY APPARENT RESISTIVITY
m BGS m AMSL INSTALLATION H S0y m BGS (cpa) [mS, M) (ohm—m) -
I b= ]
5 o £ oy =] e ] A 4 o e =]
T
I |
= i 158.8m 4 -
L 14.0 houkder, moist AL 40 -
H15.0 15.0 |
— firm, moist to wet, diatent
755 75
L16.0 Z 16.0 |
W1, Groma
Li7.0 VG PIPE 17.0 3 T
!g
L16.0 | END OF OVERBURDEN HOLE @ 17.83 m BGS. LT 180 - :
COMTINUED ON BEDROCK LOG
L1g.0 1.0 | | L -
L 20,0 2000 3 L
L 21.0 o b | 3 3 .
1 1 If
L 22.0 220 | - L I
L 230 o - -
- 24,0 240 | - | -
- 25.0 25.0 3 | 2
L 26.0 2.0 | 3 | :
NOTES:  MEASURING POINT ELEVATIONS MAY CHAMGE: REFER TG CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG g
{BEDROCE)
PROJECT MAME: ST. MARY'S LAMNDFRL HOLE DESIGNATION: OWBA-—
{Poge 3 of 4)
PROVECT MO 0645 DATE COMPLETED:  DCTOBER 3, 1591
CLIEMT: TOWN OF ST. MARY'S DRILLING METHOD:  15cm AIR ROTARY /
HQ CORE
LOCATICN: AS PER PLAN CRA SUPERMISOR:  J.C. MUGFORD
E BI|RR] CR [T KT
i EMfjunf dE q | AE
; wouror || 5| ¢ | B
DEPTH DESCRIPTION OF STRATA ? BISTALLATION EE £ E L
o L ¥
N
m BES i AMSE x % x

STRATICRAPHIC AND INSTRUMENTATION LOG

{L—04)
{GEOPHYSICS)
PROJVECT MAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWBA—81
(Poge 3 of 4)
PROJECT WO 0645 DATE COMPLETED: OCTOBER 11, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 15cm AR ROTARY ,l"
HG CORE
LOCATRON: AS PER PLAN SURVEY BY HYD-EMNG GEOPHYSICS NG,
[T APPARENT APPARENT RESISTIITY
m BGS - {cpe) {mS,M) {ichm—m)
(=]
=} [=]
8 8 o b =

i7.0

a0

19.0

23.0

24.0

26.0

ZBD

See Owerburden log

LIMESTOME{Dundee Formation): light brown
ta brown ond light te dark ke:lu-.l?1l|'lr||!
grained, sugory texture orgiloceous,

soft, dry
{os described from drilling returns)

LIMESTOME({Lucas Farmation):

— water bearing fracture (2819 o
28.35m BGS)

29807

28800

7.0

18.0

18.0

240

25.0

T

32 WATER FOUND

| MOTES MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURREMT ELEVATION TABLE
W STATIC WATER LEVEL {OCT 25/G1) MM — NOT MEASURED




STRATIGRAPHIC AWD INSTRUMENRTATION 1LOG

STRATIGRAPHIC AND INSTRUMENTATION LOG L= L-o4
(BEDROCK) (GEOPHYSICS)
PROJECT MAME: ST. MARY'S LANDFEL HOLE DESEGMATION: OWBA-81 PROJECT HAME: ST. MARY'S LAMDFILL HOLE DESIGHATION: OWBA—91
{Poge 4 of 4) {Poge 4 of 4)
PROJECT MO 0645 DATE COMPLETED: OCTOBER 3, 1991 PROUECT MO.:  DE45 DATE COMPLETED: OCTOBER 1, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  t15cm AIR ROTARY / CLIEMT: TOWN OF ST. MARY'S DRILLIMG METHOD: 15cm AR ROTARY
HG CORE HG CORE
LOCATION: AS PER PLAN CRA SUPERMISOR:  J.C. WUGFORD LOCATION: AS PER PLAN SURVEY BY HYD-EMG GEOPHYSICS INC.
E BILIRH] CR R wR GAMMA APPARENT CONDUCTIWITY APPARENT RESISTIVITY
E ofiul Re | @ |1F m BGSi {cps) {ms/) {ehm—m)
MONITOR
DEPTH DESCRIPTION OF STRATA ? IHSTALLATION %E E E‘ ﬂ'r:
0 L i
M
AMSL x S x
m BGS Lo - g §
= 8 2 - 2 B 8/ 2 e a =
[F=—15587me P17 ] ] B ! 1 | |
" oo RRERE AR LT
T P i v (I ELCRRRT AR NS HA A | q
on 1 i
- 280 | infiling, styloiltes SAND AL 200 |- - -
— iren sigining {28.35 {0 28.65m BGS)
— brown {28.65m o 29.11m BGS, 169, 6mm#
—- woter heann? fraciure %ﬂ- 28. BGS) PVE
- 30.0 | — grey (29.11 fo 25.72m 300 3 -
— woter bearing fracture fﬂ 9.11m BGS) 100 | 40
— brown {29.77 to 32.00m BGS
— water bearing fracture {29 T2m BGS) e
F 310 | — porous (29,72 1o 29.8 rjz o b - L
— water beoring frocture EG 30.02m Bm} | s i !
— waler bewmg fracture (@ 30.33m BGS T
ncm-gg é)en water bearing frocture
L 320 I:O 4m BG: 320 ¢ - S
— porous (31 to 31.55m BGS&
el = i bearing frociure En 3.69m BGS 28164
 aer (3 o 25 ke | 32-00m BGS, SCREEN DETAILS:
- 330 | ey 2 Screened Interva: 230 - -
END OF HOLE © 3236 m BGS. g e
Length —1.5m
| Diameter —101.6mm 340 | - B
S Siot g 10
Mgterial —5tainless Steel
Send pack intervol: |
- 350 26.36 to 32.10m BGS 35.0 - -
Material —§ 3 Silica Sand]
- 36.0 36.0 L L |
- 37.0 3o - o L
- 380 80 - 5
| a6 380 | | ! L
’ !
| | |
- 400 400 L L i i L
! !
MOTES: MEASURING POINT ELEVATIONS MAY CHAMGE; REFER TO CURRENT ELEVWATION TABLE
5 WATER FOUND W STATC WATER LEVEL B — NOT WEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS C:) WATER FOUND X7

STATIC WATER LEVEL

(L-0%)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWBB-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 4, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 15¢m AIR ROTARY
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
GEPTH [ STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST W
M A A
REFERENCE POINT (Top of Riser) 314.690 ﬁ"-l r B 1Ll &
GROUND SURFACE 31322 R 3
For stratigraphy from 0.0 to 5.49m BGS
see log OWBA-91 CONCRETE SEAL
- 1.0
158.Bmme
BOREHOLE
- 2.0 CEMENT/
BENTONITE
GROUT
- 3.0 50.8mms
PVC PIPE
BENTONITE
L 4.0 PELLET SEAL
L5 p f;-——smn PACK
ML/CL-SILT(TILL), some clay, some sand, K2 —Wﬂi- SCREEN 155 =100
L 6.0 some stone, very hard, medium grey to brown, 30767 :
= [\very damp :
END OF HOLE @ 6.05 m BGS. X
NOTES: Screened [nterval:
- 7.0 1. At completion borehole remained dry. 513 to 6.05m BGS
Length —0.9m
Diometer —50.8Bmm
a0 Slat § 10
: Material -Stainless Steel
Sand pack interval:
3.96 to 6.05m BGS
L 9.0 Material —# 3 Silica Sand
-10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

i



Ministry of
the Environment

ﬁ)’omario

Well Tag No. (Place Sticker andior Print Below]

Oows
Well Record

Regulation 903 Oniario Water Resources Act

B-91

Decomm|SS|oned

Measurements recorded in: [ Metric [ Imperial Page
Well Owner’s Information
First Name | Last Mame ( Organization | E-mail Address [ Wel Constructed
i ’ et | 4 | ; by Wiell Owner

hailing Address (Street Number/MName) | Municipadity Prowvince | Postal Code " Telephane No., jine. area code)

. I (1% Bt 6k e e J
Well Location
Address of Vel Location (Street Number/Mame} Township | Lot Concession
County/DistrictMunicipality City.n"l;owru'\.filiaée Provinge | F;ostal Code f

! by o Ontario [ ]

UTh Cogrdinates Zme— Municipzal Plan-anc Sublot Number Ciner

Easting Morthing

= 1 | L~ |

NAD | 8|3

Overburden and Bedruck Haleda!smbandcnment Sealing Record (ses instuctions o the bac-cofrms form)

General Colour | Idost Comman Material

Other Materiais

General Description

Depth (md)
Fram Ta

Amnular Space Results of Well Yield Testing a
Depth Set at {m Type of Sealant Used | \oiume Placed After test of well yield. water was: | Draw Down Recovery
From To [Material and Type) | [ 1 Clear and sand free | Time!| Water Level | Time | Watsr Leve!
] Cither, specify |fmin) | Ay (e ()
| Siatic, |
If pumping discontinued, give reason. {Stalic |
| Lavel |
1 | M}
Pump intake set at (mf) > ! 2
= — Pumping rate (vmin / G| 3 3
Wethod of Gonstruction WellUse LT /
[l cabls Tool [ Diarmand ] Public ] commercial O tiotussd || 4 | 4
[ Rotary {Conventionall [ Jetting ] Domestic [ Muricial [l Dewatering RO FNTRERG = 5
[ Retary (Reverse) [ Driving [ Livestock [] Test Hole T Menitoring o I
[ Boring [ Digging ] Ierigation [ Cooling & Air Conditioning Final wates level end of puroing (rftl| 4 | 10
] tir pescussion 1 Industrial
Ll other, specily LC1other, spedify If flowing give rate (Vmin / GEM} 15 15
Construction Record - Casing Status of Well 20 | 20
Insice COpen Hole OR Material Wzl Depth (mif) [ Water Supply Recommended pump depth (mi]
Diameter | {Galvarized, Fibreglass, E ‘Replacement
fomiin) | Concrete, Plastic, Steel) | fomiin) From To ETE & HU:Eﬂ i == 25
; Recommencad pump raie
] Recharge Well (it £ GPI) 30 30
- [ Dewatering Wet = =
[] Dbservasion andior | [Wall praduction (¥mi / GPM)
Monitoring Hele 50 a
] Alteration = = 5
{Construction) Dssmfected.__
[ Abandoned, Clves [No & 60
e === e Insufficient Supply = p—
Construction Record - Screen = [ Abandoned, Paos Thap of Well Location

Outside | i Death (mif Water Quality Please provide a map below following instructions an the back.

Di el _ aterial Slot No. Z
WE, | (Plastic, Galvanzed. Sweel) g From To [[] Abandoned, other. = i
fomuin) specity -

Dosted '! N ’ A
[ Othes, specify =1 ;
Water Details Hole Diameter e
Water found at Depth | Kind of Water: [ |Fresh [ Untested | Depth {m) Dlameater Y
From Ta o)

() [ Gas| [10ther, specify W
Water found at Depth | Kind of Water: [ | Fresh [_Untested | . L

imeft) [ Gas| [10ther. specify
Water found at Depth; Kind of Water: [ |Fresh [ Untested B

iméfty [ Gas| [ |Otner. specify

Well Contractor and Well Technician Information i 7
Business Mame of Well Contractor Well Contraciar's Licence Mo,
.. ] > b v Y i 7 1
Business Address (Street NumoenMame) \Municipality Comments:
Province Postal Code |Buginess E-mail Address
YR B EEEI Well owner's | Date Package Delivered Ministry Use Only
< s -
Bus Telephone No. (inc. area cadeﬂ |Name _of Well Technician (Last Mame, First Mame) ';ad{ag;n ) NI - Andi N% ~
A A 1 ¥ W wif o L

o A A A M IDate Work Completed v
el Ted'u'sctans Licence No. Slgnature of Technician andfor Cantl'aﬁtur Date Swmrmed - | ¥es I i -
(B 15 ] ¢3! OOte Pk WY

0SC6E [12-’2!)(}7]

Well Owner's Copy

£ Quzens Prinser for Omaria, 2007



Ows8B-10

ip’ Ontario {\h‘““E'EStW.Df . Well Tag No. (Place Sticker andior Print Below) Well Record
e Envir ’
STHRED /! e Regulation 903 Ontario Water Resources Act
Measurements recorded in:  [Z] Metric [ Imperial f It il = Page of

Well Owner's Information

First Name | Last Name / Organzation _ E-mail Address [0 wisll Constricted
£ [/ " | ¢ 3 J S | by Wiell Cawrer
Mailing Address [Street Mumber/Name) | Municipality = [Province” [Postal Code 1 Teilephone No. {inc. area code)
Well Location _
Address of Well Location (Street Number/Name} Township Lot | Concession
County/District Municipality | City/Town/\illage o Province | Postal Code
| < Liz, < Ontario
UTM Coordinates |Zune‘- Easting MNorihing iM'.Jrl'mipal Plar and Sublot Number | Other
o e = |
NAD| 8 3] ‘ ElZislzlE Iz 7 1G]
Overburden and Bedrock Materials/Abandonment Sealing Record {ses wstuchions on the bach of this fom)
General Calour IMest Commeon Material | Other Materials Genaral Description Fmr?;ep{h ""T"'?"l:
|
|
-~ | 1
1
|
| I
Annular Space Results of Well Yield Testing
Depth Setat imAtl | Type of Sealant Used \olume Placed After test of wall yield, water was: Drgw Down | Recovery
From Te (aterial and Typei () [ Clzar ard sand free Time | Water Level Time | Water Level
i ] Other, specify fminl | (md | fein)| ()
i = = = — | static|
If purnping discontinued, give reason: Lewel | |
i 1| |
Pump intake set at (mifi} o | | 2
| 3 i
= = 3
: : Pum rate {limin £ GPM)
Method of Construction Wiell Use ping rate ; — .
] Cable Took [ Diamond [ Public [ Commercial [ Mot used RS - 4 | 4
[ Rotary (Conventional)  [] Jetting [ Domestic ] Municipal [] Dewatering ion of pumping J ; ;
[ Rotery (Reverse] [l orwving Clivestock [ Test Hole [] Meritaring st omin | [
[ Baring [ cigging [ irrigation [ Cooling & Alr Canditioning Final water level end of pumping m®)| 45 | | 10
] air percussion [ indusirial 1
L] Oter, speody [1]Dtner specry If flowing give rate (limin/ GEM) 15 | | 15
Construction Record - Casing Status of Well 20 20
Dlnséde Open Hole OR Material Wk Depth (mf) [T Water Supsly Recommended pumg depth (mf) 1
iameter | [Galvanized. Fioreglass, | Thickness At el
{emin) | Concrete, Plastic, Steel) | fomvin From To Cl Reoptacarnent e 25 =
[] Test Hole 1 1
Recommended pumg rate
y [[1 Recharge 'Well {Kimin £ GPA) 30 30
[1 Dewatering \Well = i I o
Ll Gbsam.at'mn andior | ['Wel production (Fmin / GPM) | |
b 50 [ s0
[ Aneration T
{Comstruction) Bisinfeciad s I
[ Abandaned, [lves [Jmo B0 | | 80
Insufficient Supply =
Construction Record - Screen [ Abandaned, Poor Map of Well Location
Cussice: ; Depih {miAf) Water Quality Pioase provide a map balow following instructions on the back.
Diamster Materlal Slet Mo - ) :
: o | {Plashe, Galvanized, Steel) : From | To ] Abandoned. ather, |
(errvint | s B
|
[ Other, speciy °
= l|& | it
Water Details ] Hole Diameter | € P2t st S5
Water found at Depth {Kind of Water: [ Fresh [ |Untested | Diepth (mdi) | Diametes
(T i : | From To | (omin)
(mdt) [ Gas| | Other, specify i -
Water found at Depth |Kind of Water: [_|Fresh [_|Untested | =
(mift) [ Gas | [ Other, specify | |
Water found at Depth [Kind of Water: [_|Fresn [_|Untested
(mdt) | Gas | [ Other, specify | =
Well Contractor and Well Technician Information W o= B ¥
Business Name of Well Conlractor [V Contractor's Licanoa No. -
, f i | e |
Business Address {Street Number/Name) | Munigipality Comments:
Province Postal Code |Business E-mail Address
L 215 =5 Well owner's | Date Package Defivered Ministry Use Only
Bus.Telephone No. (inc. area sods) | Name of Well Teghnician (Last Name, First Name} e = e Il Audithe. B
: delivered AR R R Z1il J
| | s £ Vi Date Work Completed
Vel Technician's Licence Mo, | Signature of Technician andior Contractor| Date Submitted fes
| < ji'_i & lfJ i |_;' MR No Racelvgd

- Cusen's Prnter for Oitado, 2067

“D06E (1272007} Well Owner’s Copy



PROJECT HO.:
CLIENT:
LOCATION:

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NMAME: ST. MARY'S LAMDRLL

0645
TOWN OF ST. MARY'S
AS PER PLAN

{GEOPHYSICS)

HOLE DESIGHATION: OWwaA—gi

1 of 4)
DATE COMPLETED: E%%ER 11, 193
DRILLENG METHODZ: 158mm ID HSA
SURVEY 8Y HYD-ENG GEOPHYSICS INC,

(L-08)

[GEFTH
m BGES

0
100

APPARENT
{ohm—m)

1000

20

30

40

0.0

1.0 |

120

13.0

I

GRAIM SIZE AMALYSIS

()

WATER FOUND 5F

STATIC WATER LEVEL

STRATIGRAPHIC AND INSTRUKENTATION LOG {108}
{OVERBURDEN)
PROJECT NAME: ST. MARY'S LAMDFILL HOLE DESIGHA TION: ﬂ;ﬁ'ﬁh—m )
age 1 of 4
PROJECT MO 0645 DATE COMPLETED: TOBER 1, 1991
CLIENT: TOWN OF ST, MARY'S DRILLING METHOD:  159mm 1D HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
[DEFTH [ STRATIGRAPHIC DESCRGP NIOH & REMARKS FLEVATION  WOMITOR [_SANPLE
m BG5S m AMSL INSTALLATION H Il r
R
REFERENCE POMT (Top of Riser) 318,450 E VL] &
GROUND SURFACE JIZ2 75 i B E
Far strotigraphy fraom 0.0 1o 6.55m BGS Bl ]
see log a1 K S
i
10 2
i
-2.0
5y
3.0 ;- 254.0mmi
4.0 5
e —BenToNTE
LS 0 ﬁ GROLT
51
6.0 e
ﬁa
ML=SILT{TILL), kttke ko some fine sand and Jirze &
7.0 grovel, little to some clay, very compacted, gl WLSmmd
damg 5 PPE
&
Fao 3
9.0 =
F10.0
158 Emardh
e BOREHDLE
- boulder LRUT T
L12.0 — gsond centent Increosing
H13.0
MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

w




STRATIGRAPHIC AND INSTRUMENTATION LOG {L-D&} STRATIGRAPHIC AND INSTRUMENTATION LOG fL-es)
(OVERBURDEN) {GEOPHYSICS)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGHATION: Owga—81 PROVECT MAME: ST. MARY'S LAMDFILL HOLE DESIGMATION: OWaA—81
gzl:Feloi‘l-J EF(‘;JeEulﬂ
FROJECT MO.: 0845 DATE COMPLETED: QBRER 1, 1981 PROJECT NOL: DATE COMPLETED: 1%“331 11, 1891
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD:  158mm I HSA CLIENT: TOWH OF ST. MARY'S DRILUNG METHOD: 159mm 1D HSA
LOCATION: AS PER PLAMN CRA SUPERWSOR: JLC. MUGFCRD LOCATION: SURVEY BY HYD—EMG GEOPHYSICS INC.
Eﬁlﬁ [STRATIGRAPHIC DESCRIPTION & REMARKS  JELEVATION MOMITOR |  SAMPLE [DEFTH APPARENT CONDUCTIMTY APPARENT
m BGS m AMSL INSTALLATION y 5T W m EGSI {ohm—m}
I I 2 8
E |e| ® g g o a S
R E
11 (i ] i i
T TFTTTPITT
IR
14,0 4.0 B
-15.0 15.0 o
~ fe bibdes, d
F16.0 s Lae 6.0 o
= 17.0 17.0 o
F18.0 TR0 B
19,0 9.0 F
— becoming cloyey sili
- 20L0 20,0 -
2.0 2.0 -
\BeoRoEK e
200 | END CF DVERBURDEN HOLE © 21.34 m BGS. 250 L
- 23.0 23.0 -
- 24.0 4.0 L
F25.0 250 -
L]
- 260 26.0 -

NOTES: MEASURING POMT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SZE ANALYSIS o WATER FOUMD 57  STATIC WATER LEVEL ¢




STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

(L)

PROJECT MAME: ST. MARY'S LAMDFILL HOLE DESIGHNATION: OWIA—31
(Poge 3 of 4)
PROJECT NO.: D645 DATE COMPLETED:  OCTOBER 4, 1991
CLIENT: TOWH OF ST. MARY'S DRILLING METHOD:  15cm AIR ROTARY
HQ CORE
LOCATION: AS PER PLAN CRA SUPERMISCR:  J.C. MUGFORD
£ Bl rH] CR n|we
L ENjLu| GE q AE
; L L b
& MOMITOR
DEFTH DESCRIPTION OF STRATA ? INST o EE = E EH
Q L Y
N
m BGS m AMSL [ x %
Cwarburden
- 210
LUIMESTOME(Dundes Formation): creom /beige 2084
rock four
Foa2.o
- 230
- 240
= light brawn, softer
I 25.0
- 260
- 270 280 75
LIMESTOME{Luces Formation):
- 28.0
I 29.0
- 30.0
— lighlt brown argilloceous limestone,
saft, domp
- 3.0
- 320 28554

STRATIGRAPHIC AND INSTRUMENTATION LOG {L-07)
{GEOPHYSICS)
PROECT HAME: ST. MARY'S LANDFILL HOLE DESIGHATION: OWOA—37
(Poge 3 of 4)
PROJECT MO.: D645 DATE COMPLETED:  OCTOBER 11, 1991
CLIENT: TOWN OF ST. MARY'S DRILLWG METHOD:  15cm AIR ROTARY J
HO
LOCATION: AS PER PLAN SURVEY BY HYD-ENG GEOPHYSICS INC.
DEPTH GAMMA APPARENT CONDUCTIMTY APPAREMT RESISTIVITY
m BGS {cps) (msM) (ohm—m})
o a 8
o 2 a 2 R B £ o a 2
U PRI INCT T
| b i
20 ! s
|
220 L | i
1
230 | i
2460 | i
250 ¢ | [ | :
3.0 | ' L
27.0 | L
80| L
290 L . N :.
[
[
oo b ! 7 i
3.0 b [ L
i i L]
: L —]
|
30 | | ; : L
{ | |

pOES: MEASURING PORNT ELEVATIONS WMAY CHAMGE; REFER TO CURRENT ELEVATION TABLE
X WATER FOURD B STATIC WATER LEVEL (OCT 26,91 MM — HNOT MEASURED




STRATIGRAPHIC AND INSTRUMENTATION LOG 008
{BEBRG{:E]
PROJECT MAME: ST. MARY'S LANDFILL HOLE DESIGHATION: OW3A—31
(Page 4 of 4)
PROJECT MO 0645 DATE COMPLETED: OCTCBER 4, 1991
CLIENT: TOWH OF ST. MARY'S DRELING METHOD: 15cm AR ROTARY
HQ GORE
LCCATION: AS PER PLAM CRA SUPERWISOR: JC. MUGFORD
E B1[eN] cm R [T
L EM juw OE Q AE
¥ r— Rel"s) E§ | ° | &l
CEPTH DESCRIPTION OF STRATA ? |NSTALLATHON EE EH E R:
1] L ¥
W
m BGS o AMSL z E z
150 Bmma
L 33.0 BOREHILE
SAMD PADK
- 340 E
- 350
- 36.0 | — lght beown to buff orgiBoceous
limestone, medium 1o high porosity
— lighter colored with sihight cobor
laminotions
- 37.0 | — woter bearing fracture (@ 36.58m BGS)
I 3B.0 | — dorker colored wilh high concentrotions
of st es 1] 100 45
~ waler beoring frocture (@ 3B.25m BGS
— water becring frocture (& 38.40m BGS
- 39.0 | — waker beoring frociure (@ 3B.86m BGS
— water beoring frociure (@ 39.17m BGS
— water beoring frociure (& 39.47m BGS
- 4000 I 'WELL
- 27738
END OF HOLE @ 40.39 m 8GS. B W DET
- 410 Sereened Intervol
38,86 ko 40.38m BGS
Length —1.5m
L 420 Diamater —50.8mm
: Slot § 10
MWaterial —Stoinless Steel
Sond pack Interval:
- 43.0 3718 to 40.38m BGS
Material —§ 3 Silica Sond
440

L WATER FOUMD

ms: MEASLIRING POINT ELEVATIONS MAY CHAMGE: REFER TO CURRENT ELEVATION TABLE
B STATIC WATER LENVEL

N — K0T MEASURED

PROJECT HO.:
CLIENT:
LOCATION:

0645

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME: ST. MARY'S LANDFILL

TOWM OF ST, MARY'S
AS PER PLAN

{GEOPHYSICS)

HOLE DESIGNATION:

DATE COMPLETED: CCTOBER 11, 1991

DRILLING METHOD:  15cm AR ROTARY
HQ CORE

SURVEY BY HYD-ENG GECPHYSICS MG,

OWIA—GT
{Fage 4 of 4)

fL-07)

!

Imes]

GAMMA

(cps)

50

100

APPARENT COMDUCTIVITY

(mS,/M)

(=] f=

APPARENT RESISTIVITY
{ohm~m)

500

g o

1000

370 |

38.0

4.0 |

42.0 |

43.0

440 L

T




o

STRATIGRAPHIC AND INSTRUMENTATION LOG

-

GRAIN SIZE ANALYSIS

WATER FOUND SZ

STATIC WATER LEVEL

(L-08)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OWSB-91"
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 1, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N sT W
M A A
REFERENCE POINT (Top of Riser) 318 580 | [ E E v
GROUND SURFACE J17. 74 R E
ML/CL=SILT(TILL). some clay. some sand and
small pebbles, rootlets, stiff to hard, well CONCRETE SEAL
fractured, grey to brown, damp to moist 108
1.0 - well developed sub—vertical fracture (0.3 to
' 0.45m BGS)
—-hard, some pebbles (small to large), no
obvious fracturing gg-;—é-:"&";
- 2.0
BENTONITE 2C5
GROUT
L 50.8mme
3.0 PVC Pr;E
BARELN 4-
e 3Cs
- 4.0
BENTONITE
PELLET SEAL
- 5.0 4CS
J12.56 S
GM-GRAVEL. fine to medium grained, some SAND PACK
sand, silt and stones, few cobbles, saturoted —— WELL SCREEN 5c8
6.0 311.64
ML—SILT(TILL), little to some fine grained ' 655 100
sand and fine gravel, little clay, very 311.19
compacted, damp to maist
- 7.0 - trace fine grained sand, trace clay, SCREEN DETAILS:
extremely dense, non—plastic, laminated, Screened Interval:
light grey and brown, damp 518 toa 6.10m BGS
END OF HOLE @ 6.55 m BGS. Length —0.9m
- 8.0 Diameter —50.8mm
Slat # 10
Material —Stainless Steel
- 9.0 Sand pack interval:
’ 4.57 to 6.55m BGS
Material —§ 3 Silica Sand
- 10.0
-11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

W (OCT 26, 1991)

o vl



STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS

C2

WATER FOUND

AV 4

STATIC WATER LEVEL

b 4

(L=14)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW15-91
PROJECT NO.: 0845 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEFTH | STRA ] & REMARK ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N 2 N
‘ M A A
REFERENCE POINT (Top of Riser) 318670 g '
GROUND SURFACE J1782 R E
ML/CL-SILT(TILL), some clay and sand. dam
to maoist P CONCRETE SEAL
L}
- 1.0
203.2mme
BOREHOLE
- 2.0 BENTONITE
GROUT
M.er;i
- 3.0 PVC PIPE
ML—=SILT(TILL). some clay and sand, trace 447
gravel, slightly layered, firm, light brown, 314.13
-\damp ta moist [ BENTONITE @
- 4.0 ML/CL—SILT and CLAY(GLACIOLACUSTRINE). PELLET seaL  [(3.5 =
trace gravel, little very fine sand, layered, 4.6m)
L. _tan, moist A J1325 I
SW/GW—SAND and GRAVEL, medium to coarse, AN ALK @
- 5.0 some cobbles, salt and pepper color, saturated ——WELL SCREEN (g.a 3
.am
L 6.0 ML=SILT(TILL), some clay and sand, cabbles, HELE SEELTSP'EAL
- dense, light brown, moist A 31162 4Cs
END OF HOLE @ 6.20 m BGS. .
- 7.0 Sereened Interval:
4.57 ta 5.49m BGS
Length —0.9m
Diameter =50.8mm
- 8.0 Slat # 10
Material —Stainless Steel
Sand pack interval:
L g0 3.91 to 5.49m BGS
. Material = 3 Silica Sand
- 10.0
-11.0
- 12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-16)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL . HOLE DESIGNATION: OW17-=91
PROJECT NO.: 08645 DATE COMPLETED: NOVEMBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS Euzwmmf MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ? N
REFERENCE ELEVATION (Top of Riser) | 37839 g | 1] ¢
GROUND SURFACE 371739 | U g& E E
ML/CL-SILT(TILL). some clay. littie sand, little
gravel, few cobbles, very sﬁyff. grey, damp CONCRETE SEAL @
50.8mmd
- 1.0 ~ very cobbly PVC PIPE
BENTONITE
GROUT 2CS
L 2_0
BENTONITE
PELLET SEAL
5 Jre28 =— 90.5mmse
3.0 i w BOREHOLE e 5
ML/SM—SILT and SAND, very fine grained, 3”’ 73
N\ compact, brown, saturated -
- 4.0 SW-SAND, little fine gravel, coarse grained, 455 20
~ well graded, compact, brown, saturated J13.07
ML/CL—-SILT(TILL), some clay. little sand and ——SAND PACK
L= 0 gravel, stiff, grey, moist 58S 41
" — sand and gravel seams, wet (4.88 to
| 4.98m BGS and 5.08 to 5.13m BGS) 377.90 [ WELL SCREEN 655 =60
ML=SILT(TILL), some sand, little to some 2 755 53
L 6.0 clay, little gravel, very hard, light brown,
; dam
- Sc?nd seam, wet (5.49 to 5.59m BGS) a8ss 53
- 7.0 9ss 58
BENTONITE
PELLET SEAL 1055 >50
- 8.0
- 9.0
1155 =70
END OF HOLE @ 9.45 m BGS. %21
L 10.0 SCREEN DETAILS:
Screened Interval:
2.74 to 5.79m BGS
Length —3.0m
=11.0 Diameter —50.8mm
Slat # 10
Material —PVC
Sand pack interval:
-12.0 2.34 to 6.05m BGS
Material —# 2 Filter
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS () WATER FOUND SZ STATIC WATER LEVEL ¥ (NOV 22, 19a1)




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-20}

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW21-91
PROJECT NO.. 0645 DATE COMPLETED: DECEMBER 9, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHI & REMARKS ’ELEVATIONF MONITOR SAMPLE
m BGS m AMSL INSTALLATION U ?_ 'ic!
M A A
REFERENCE POINT (Top of Riser) 320.760 B I &
GROUND SURFACE 319.99 R E
ML—=SILT(TILL), little to some clay and
sand, trace gravel, damp CONCRETE SEAL
- 1.0
—= hard, moist to wet
50.8mma
- 2.0 PVC PIPE
A dump .."?..53!
% BENTONITE
L 3.0 GROUT
190.5mme
- 4.0 BOREHOLE
- very hard, damp
¢ 1SS 68
BENTONITE
J14.67
ML/CL-SILT and CLAY (GLACIOLACUSTRINE). PR | g 7
little sand and fine gravel, damp
6.0 - little to some clay and fine sand, extremely
dense, non-cohesive, tan, damp, layered X 388 >100
- moist ——SAND PACK
— some sand and clay, little fine gravel, 433 9
- 7.0 ~ very hard, brown, damp A 31292 WELL SCREEN
ML—SILT and SAND(TILL), little clay, littie 555 >100
gravel, extremely hard, light brown to grey, 31229
L 8.0 \dnmp ta maist f
END OF HOLE @ 7.70 m BGS. SCREEN DETAILS:
Screened Interval:
6.17 to 7.70m BGS
L 9.0 Length =1.5m
Diameter =50.8mm
Slot # 10
Material —5Stainless Sleel
= 10.0 Sand pack interval:
5.33 to 7.70m BGS
Material -=§ 2 Filter
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL ¥ (DEC 12, 1991)




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-24)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: OW25;91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 11, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
‘ DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N * ‘5‘
. M A &
REFERENCE POINT (Top of Riser) 323420 2 11l &
GROUND SURFACE J22.86 R 3
OL-SILT(TOPSOIL). little sand and clay. 4
organics, black, moist 395 95 4 CONCRETE SEAL
ML/CL=-SILT, some clay, little to some sand, < ]
- 1.0 stiff, light brown, moist, cohesive il
"{‘:
- 2.0 o
% 1AR
g};; 190, 8mme
- 3.0 — hard, grey=brown ik
e
g :":'z BENTONITE
* A
5
- 5.0 - W v PVC PIPE
3AR
- 6.0
455 41
BENTONITE
- 7.0 PELLET SEAL
SP-SAND, trace silt and fine gravel, fine to J15.54
medium grained fining upwards, very dense, salt s
- 8.0 and pepper colour, drzr ) 555 50
- silt and clay layer (2cm thick
~ medium grained, wet a4
. ——SAND PACK 6SS 37
- 9.0 GW-GRAVEL, some sand and silt, fine, wet 31393
———WELL SCREEN
ML—SILT, some sand, little to some clay, few Al 755 28
large pebbles, very stiff, light grey=brown,
- 10.0 maoist to wet 855 49
~ gravel seam (Sem thick) 371250
END OF HOLE @ 10.36 m BGS. ’
SCREEN DETAILS:
-11.0 Screened Interval:
8.84 to 9.75m BGS
Length —0.9m
L 120 Diameter —50.8mm
Slat # 10
Material —Stainiess Steel
Sand pack interval:
-13.0 7.01 to 10.36m BGS
Material —§ 2 Filter
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SizE ANALYSIS (D WATER FOUND SZ  STATIC WATER LEVEL W (DEC 13, 1991)




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: OW32-96
DATE COMPLETED: AUGUST 7, 1896
DRILLING METHOD: 108mm ID HSA
CRA SUPERVISOR: J. MUGFORD

(WL-01) | &
Page 1 of 2

PROJECT NAME: ST. MARYS LANDFILL
PROJECT NUMBER: 0645

CLIENT: TOWN OF ST, MARYS
LOCATION: AS PER PLAN

DEPTH
m BGS

ELEV. SAMPLE

m AMSL

MONITOR

STRATIGRAPHIC DESCRIPTION & REMARKS INSTALLATION

PID |
(ppm) |1

REFERENCE POINT (Top of Riser)
GROUND SURFACE

325.43
322.54

NUMBER
STATE
‘W VALUE

ML=SILT (FILL), little sand and clay, trace
gravel, brown, damp

- light and dark grey

ML=SILT (BURIED TOFSOIL), little sand and
clay, little vegetal matter, dark brown, moist

F

ML=SILT (TILL), little sand and clay, firm, some
fine fracturing, highly mottled light grey and
brown .

- some fine sand, wet (2.0 to 2.3m BGS)

— little coarse sand and fine gravel, stiff,
slightly mottled, moist to wet

~ little gravel, hard augering, light brown, moist

- becoming grey, moist

- grey, damp to moist

- massive

= boulder

32147
321.32

r

SR

)

COMCRETE

SEAL s

=
WA

N
B
T
o

# Jag—r 203mm @

F
) BOREHOLE | »ps

x\i

=
LY.
5

| | 4——— BENTONITE
,"'_A‘ A;"; GROUT ics

1
7] pétd—— 5imm @ PVC

F
4 b PIPE acs

BENTONITE
GRAVEL

SCS

SAND PACK

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REF

WATER FOUND ¥ STATIC WATER LEVEL ¥

ER TO CURRENT ELEVATION TABLE




S I VA 1 AW T 6 aaer s e —- - —
(OVERBURDEN) Page 2 of 2
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW32-96
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST 7. 1996
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: {08mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH J ELEV. MONITOR SAMPLE
n BGS STRATIGRAPHIC DESCRIPTION & REMARKS o AMSL INSTALLATION =T 1 d
% Tl = (PID)
= PPm
“l=
305 g
-4 T TSILT (WATER LAID TILL), trace to little e o [ R
fine sand, trace clay, slightly stratified, light e B
¢ 7§ grey, damp to moist '::E;
‘ o 6CS
. |80 o fd
i b
8.5 o e—— siam 0 PVC
PIPE
.85
ML-SILT (TILL), little sand, gravel and clay, 3 i
massive, grey-brown, moist -
—98.0 e
7S
! —0.5 3,."
= lde— 203mn @
- BOREHOLE
—10.0
- seams of wet sand and silt @ 10.38 to 10.58 8cs
—10.5 and 10.92 to 10.97m BES
I
l 11.0 - massive till
gcs
i ——— WELL
I (5 SCREEN
—i1.
310.
1 END OF HOLE @ 11.58m BGS w
. SCREEN DETAILLS -
l —12.0 Screened Interval:
9.81 to 1.43m BGS
Length: 1.52m
Diameter: Simm
! Slot Size; #10
I —12.5 Material: PVC
Sand Pack:
6.0 to 11.58m BGS
Material: #1 Silica Sand
. —13.0
l —13.5
NOIES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
I WATER FOUND §  STATIC WATER LEVEL ¥




COWERBURDEN LOG MWIZAGPS CRA_CORAPGOT &1303

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVEHBUHDEN) Page 1 of 5
PROJECT NAME: St. Marys Landfill HOLE DESIGNATION: MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St. Marys FIELD PERSONNEL: B. KEMPEL
SAMPLE
DEETE STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | MONITOR INSTALLATION —
o -~ w
gl = |£|3
TOP OF RISER | 322,640 = il o =
GROUND SURFAGE | 32209 = z |2 ||z
- [ TOPSOIL : =] e g %
- ML - SILT (TILL), trace to with sand, trace to with 4 f
0.5 clay, mottied grey and brown g g
b ; %
3 iR
£ e
—1.0 a0
o g Z
C r Z
o 4 %
15 l
r %
L 4. //1
C R
2.0 7
iz 4 Z
- 100
C _ Z
g o
: n
—3.0 ] ? 162 mm @
L : ﬁ BOREHOLE
o : z
3.5 18 Y
L K é
E - grey at 3.66m BGS § 5
4.0 n
: n
C § é
4.5 % Z 102 mm @
r F Z STEEL WELL
C F 2 CASING
—5.0 e
i 2 g
C 107
—5.5 ol
= g g
6.0 107
- Z CEMENT
E 7 GROUT
—6.5 ﬁ
E Z
—7.0 7
C Z
—7.5 7
= z 51 mm @ SCH
L é 40 PVC
L ,:} RISER PIPE
—8.0 Z
: a
- B5 é
Y Z
B 7
E9.0 Z
C Z BENTONITE
r g GROUT
— o5 Z
C %
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: AEFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

Page 20l 5

(OVERBURDEN)

MW32A-02

DATE COMPLETED: September 17, 2002

HOLE DESIGNATION:

PROJECT NAME: St. Marys Landfill
PROJECT NUMBER: 645

DRILLING METHOD: MUD ROTARY
FIELD FERSONNEL: B. KEMPEL

CLIENT: Town of St. Marys

LOCATION: Town of 5t. Marys

w AMTA M
s
Z | fw) o3y
ui
TYAHILNI
HIAWNN
o I
| O o w
5 s M s2 - 2 5
g ; =
= E ELZ &5 eSm 22
5 o ol s Soa i
z 6 =4 ] b=y @ &
T
w
Z O @
o]
E
-
o
=
>
WE
L

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

NOTES;

DEPTH
m BGS

| e I )

n
==

iy L=
(=] ol
- s
low o lusanlonis

o ®w 9
o o o
L (G
m 111 _

| I _ 1red _y_ |
109°'dH00WHD MD'YEZEMI B0 N3CUNEEEND




STRATIGRAPHIC AND INSTRUMENTATION LOG

(DVEHBUHDEN) Page 3of 5
PROJECT NAME: 5t. Marys Landfill HOLE DESIGNATION: MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St. Marys FIELD PERSONNEL: B. KEMPEL
SAMPLE
?nEggg STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | MONITOR INSTALLATION ~ =
AR
r |7 =
= |lw | Q=
= f= w =
Z |z || =
205
-21.0
r 152 mm @
=215 BOREHOLE
—22.0
—22.5
- b= 102 mm @
—23.0 STEEL WELL
C CASING
—23.5
L - with cobblas at 23.77m BGS
—24.0
- CEMENT
—24.5 GROUT
" - 2' thick quartz boulder at 24.69m BGS
—25.0
255
B 61 mm @ SCH
g 26.0 40 PVC
RISER FIFE
- 26.5 =-—— 102 mm @
BOREHOLE
—27.0
- BENTONITE
L 275 GROUT
= END OF OVERBURDEN HOLE @ 27.74m BGS
—28.0
—28.5
—29.0
—29.5

CVEABURDEN LOG MW3ZAGPJ CRA_CORP.GDT 61303
T

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TQ CURRENT ELEVATION TABLE




BEDACCK LOG MW3IZA.GP) CRA_CORPGOT &13103

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDHDCK) Page 4 of 5
PROJECT NAME: St. Marys Landfill HOLE DESIGNATION: MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St. Marys FIELD PERSONNEL: B. KEMPEL
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. | MONITOR INSTALLATION :
m BGS : m -0 wE| @
sSoiEl] o
F =0 a a
5|0 B
2| &
[a s
C %
i 3 BENTONITE
—27.5 ':;/g GROUT
= %
- BEDROCK - LIMESTONE (Dundae Formation), light e 7
—28.0 brown, eormpetent ?
: 7
- Z
—28.5 Z
C Z
—29.0 ] =— 102mmo
Lo g BOREHOLE
C é 1
C Z
205 7
- 7
- ?
—30.0 ?
C Z
- 7
— ik 51 mm & SCH
- 7 $0PVC
E ﬁ RISER PIPE
— =
—31.0 ﬁ
u 7
- f
—31.5 ;;
- 7
C Z
=
—32.0 p/“
- ?
o ?, 2
325 é
- 7
- 7
— 7
—33.0 .
C 7
: a‘
—33.5 ﬁ
: 4
- :.z
—34.0 g
- %
C Z
= %
- 34.5 g
~ %
- %
—35.0 Z
L %
C g 3
[~ Z
—35.5 .
- 4 1
- A b
7“7
—36.0 a
C % BENTONITE
E 1 b HOLEPLUG
:— 38.5 A P
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO GURRENT ELEVATION TABLE




BEDROGCK LOG MW324A GPJ CRA_CORP.GOT 61303

STRATIGRAPHIC AND INSTRUMENTATION LOG
\ (BEDHOCK) Page 5 of 5
PROJECT NAME: St. Marys Landfill HOLE DESIGNATION:  MW32A-02
PROJECT NUMBER: 645 DATE COMPLETED: September 17, 2002
CLIENT: Town of St. Marys DRILLING METHOD: MUD ROTARY
LOCATION: Town of St. Marys FIELD PERSONNEL: B. KEMPEL
DEPTH ELEV. ®
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS o MONITOR INSTALLATION x| »
Za|cu| 4
22|23 o
2|o8| &
=
L
o>
- 37.5
—38.0
—38.5 4
—39.0
—39.5
5_40 0 :j [=s— SAND PACK
= - begin to lose drilling fluid to formation at 40.23m =
—40.5 =
—41.0 =
41,5
- = WELL 5
C 42,0 z| SCHEEM
—42.5 z
—43.0 =l
- END OF BOREHOLE @ 43.28m BGS EIRH0 =
—43.5 ; WELL DETAILS
C Screened interval:
I~ 281.85 to 278.80m
C44.0 Length: 3.05m
o Diameter: 51mm
= Siot Size: 10
445 Sand Pack:
- 286.51 o 278.80m
. Material: #2 SILCA SAND
—45.0
—45.5
—46.0
—46.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




PROJECT NAME: ST. MARYS LANDOFILL
PROJECT NUMBER: 0845

CLIENT: TOWN OF ST. MARYS
LOCATION: AS PER PLAN

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: OW33-96
DATE COMPLETED: AUGUST 8, 1996

ORILLING METHOD: 108mm ID HSA
CRA SUPERVISOR: J. MUGFORD

(WL-02) ||
Page 1of 3 ||

?,Fggg STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
m AMSL

MONITOR
INSTALLATION

REFERENCE POINT (Top of Riser)
GROUND SURFACE

32157
32088

ML=SILT (TOPSOIL), little sand, little vegetal
matter, dark brown, moist

ML=SILT (TILL), little sand, trace gravel and
—0.5 clay, firm, light brown, damp to moist

- massive

—1.5

- stone

—2.0

- moist

— hard, damp

L A0 - masslve, grey, damp to moist

—5.0 - 25mm seam of wet sand, silt and gravel @
5.03m BGS

- slightly stratified below 5.03m BG3

- highly stratified
- wet (dilatant) outwash siits

- massive, very hard, grey, damp to moist

32036

MUMBER

STATE

'N' VALUE

CONCRETE
SEAL

o

& L e
BT
AN

a

Y

A A
™ T o g
0 A AN AN

W
\‘.\ b

g——— 203mm &
BOREHOLE

A
Wy

R )
NN

Py O P T R, D,
AW AN AN A

b

BT
Tk

X

PR

e
'\'.\.}"

:\.\.

X

o,

3\:\3.
=
o)

TS
oM
]
Y
oo
Ny

Y
it

=
:\h
:‘\._\

8
a

N

N
b

ALY
x’\.

e

bR R

5
A

=
A
TR
N

P, T
N 3\.‘ x\

2 AT
WA N

BENTONITE
GROUT

)
M
I

o N e
N
P R P )
A A A

ARSI
AN
.

T oW o N e
'Y by .
AN AN AN
T -, Y
NN NN AN A

T =~
WA AN
]
WAt

.
A
N d
. o
L

Simm @ PYC
PIPE

N o

L

T o
:\.‘ :\?\\-}E\.

b
™

R
A
e
5

~
o

AN
7% 5 ]

™ LN
A A W

ET

ICS

2cs

acs

4CS

5CS

WATER FOUND ¥ STATIC WATER LEVEL ¥

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




OIFATLORAFRLL AND IND IRUMENTA 1TLUN LUD (NL-B3)
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW33-98
PROJECT NUMBER: 0645 DATE COMPLETED: AUGUST 8, 1986
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN ‘ CRA SUPERVISOR: J. MUGFORD
DEPTH : ELEV. MONITOR - SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION = =
- w2
8|z Mo
2 b = {ppm)
2%
;f- ,:; BENTONITE
- #
75 :?z f?.‘ GROUT
=l 4]
4 1]
f:j“- " ' 5imm @ PVC | 8CS
8.0 ol PIPE
2| L
7 1
J/'I',' -f:r?}
—8.5 L7, ,.-:-
- sand and gravel, some silt, wet 8.81 to 8.71m
BGS
= till with little gravel, damp to moist
—9.0 ~ cobbles @ 8.84, 8,14, 9.45 and 0.75m BGS
BENTONITE ]
L 9.5 GRAVEL 7CS
—10.0 Je—— 203mm &
= very moist 2 BOREHOLE
- hard, dry
—10.5
—11.0 BCS
SAND PACK
—11.5
- damp to moist
—~12.0
—12.5 WELL acs
- layers of silt, sand and clay SEAREN
- very moist to wet (12.70 to 12.75m BGS)
—13.0 = dry
13.5 10cs
—13. - some sand, hard, brown, damp to moist 307.10
Refusal /.
END OF HOLE @ 13.56m BGS
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND § STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG ‘
WL-02)
(UVERBUHDEN) Page 3 of 3
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW33-96
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST 8, 1998
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFQRD
DEPTH ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION = "
g ] L
al|l =13 | Fo
= =T
% = ; (ppm)
SCREEMN DETAILS
| 5 d Interval:
14.5 “TEH80 to 13,41 BGS
Length: 1.52m
Diameter: 5imm
Slot Size: #10
—15.0 Materlal: PVC
Sand Pack:
.85 to 13,56m BGS
Material: #1 Sllica Sand
—15.5
—16.0
—16.5
—17.0
—17.5
—18.0
—18.5
—19.0
—18.5
—20.0
—20.5
MOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
WATER FOUND §  STATIC WATER LEVEL ¥




STRATIGERAPHIC AND INSTRUMENTATION LOG HL-03)
(OVERBURDEN) Page 1 of 2
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW34-96
PROJECT NUMBER: 0845 DATE COMPLETED: AUGUST g, 1888
CLIENT: TOWN OF ST. MARYS DRILLING METHQD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH ELEV. MONITOR SAMPLE
n BGS STRATIGRAPHIC DESCRIPTION & REMARKS o AMEL INSTALLATION = —
] 1]
@ | 5| =2 PID
REFERENCE POINT (Top of Riser) 321.58 § iy - (ppm)
GROUND SURF ACE 32077 = tn >
Refer to OW33-86 for stratigraphic details.
e
—0.5
& 203mm @
) BOREHOLE
1.5 i
A e
2.0 /.«‘ /"'.-‘
] (4
] [+
—2.5 :f.‘ ,,
g Simm @ PVC
PIPE
—-3.0
—3.5
L BENTONITE
4.0 GRAVEL
—4.5
5.0
=5.5 SAND PACK
—8.0
—6.5 WELL
SCREEN
MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND §  STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) AL
PROJECT NAME: ST. MARYS LANDFILL HOLE DESIGNATION: OW34-98
PROJECT NUMBER: 0645 DATE COMPLETED; AUGUST 9, 1986
CLIENT: TOWN OF ST. MARYS DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J. MUGFORD
DEPTH ELEV. MONITOR SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m AMSL INSTALLATION P =
gl 2| ro
é B o | teen
SAND PACK
—7.5
ML=SILT (TILL), little sand, clay and gravel, e
trace cobbles, very hard, massive, brown, damp gg%ngIC?LE
L 80 to moist
’ ics
—8.5 - dry to damp WELL
- wet SCREEN _
2c8
—9.0
END OF HOLE B 0.14m BGS wee
- SCREEN DETAILS
8.5 Screened Interval:
5.04 to B.99m BGS
Length:  3.05m
i B
10.0 Material: PVC
Sand Pack:
M tafi':l2 :3 gi:l:g ggr?d
a :
—10.5
—11.0
—11.5
—12.0
—12.5
—13.0
L13.5
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOQUND § STATIC WATER LEVEL ¥




BHLOG GUELPH P:\GINT\PROJECTS\300 JOBS\300032339 ST. MARYS LANDFILL\032339 ST. MARYS 2016NOV29 OW36.GPJ TEMPLATE.GDT 1/12/17

LOG OF DRILLING OPERATIONS

: A.J. Bumaide & Asscciates Limitad OL36
B[_JRNS'DE 287 Spesdvale Avenue West, Guelph, Dntaria M1H 1C4
talephune {513| B23-4355 Fax (515) 36,5477 Page 1 of 1
Client:. Town of St. Marys Project Name: St. Marys Landfill Logged by:  C. Martin
Project No.:  300032339.2016 Location: St. Marys Ground (m amsl): 313.78
Drilling Co.: Date Started: 11/29/2016 Static Water Level Depth (m):
Drilling Method: Hollow Stem Auger Date Completed:  11/29/2016 Sand Pack Depth (m) : 2.74 - 6.93
SAMPLE
Depth w = Elev. Depth
Scale Stratigraphic Description c?‘:) Q—cf Depth \ g % = Scale
(ft) (m)| Surface Elevation (m): 313.78 (m) < (ft) (m)
Light brown SILT (ML); massive; soft; < )
cohesive; low plasticity; dry - > D7 cemen
i B 1 Ss ]
10 1.0
Grey/b SILT I I e
so rey/brown , Some clay, some grave . ' , 501
(subangular to subrounded), trace sand (ML); /g bentonite seal
massive; firm; cohesive; medium plasticity; A P 2 | ss
20 | moist a1 20
N / /@/_ 31140 | N
- Dark brown SILT and CLAY, some gravel 2% -
(subangular to subrounded), trace sand i
(ML-CL); massive; stiff to very stiff; cohesive; N
wod-30 | Medium plasticity; moist to wet 10030
31059 |
Medium brown SILT, some gravel (subangular e o | s
L to subrounded), trace to some sand, trace to L
some clay (ML); massive; very stiff; cohesive;
. low plasticity; till; moist -
4.0 4.0
5 Ss
1540—_ 1540—_
silica sand pack 6 | ss
5.0 —5.0
i 7 Ss i
6.0 —6.0
20.0— 20.0
8 Ss
. 306.85 n
6.93
Prepared By: C. Martin Checked By: J. Rutherford Date Prepared: 11/29/2016

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

MONITORING WELL DATA

LEGEND
Y water found @ time of drilling | Pipe:
z Static Water Level - Screen:

51 mm dia. PVC
51 mm dia. PVC #10 slot

sampLE TYPE AC [IR]  Auger Cutting
CS [ZZl Continuous
RC Rock Core

SS |Z Split Spoon
AR ZUl Air Rotary
wC Wash Cuttings




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS O WATER FOUND SZ

(L-09)
(OVERBURDEN) ‘
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH10—91
(Page 1 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 15, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHI IPTION & REMARK ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST
: M A A
GROUND SURFACE 317.37 E el &
E
ML=SILT(TILL). little fine sand. little to some CONCRETE SEAL
clay. little gravel, stoney. soft, moist, fractured
to 0.30m 1CS
1.0 — very hard, light brown, dry te damp
: - little to some clay, some sand, very
stiff, light to medium grey—brown, damp
- 2.0 (2=
2.1m)
- some clay, softer, massiva, moist
- 3.0
3Cs
J13.58
4.0 | ML—SILT(GLACIOLACUSTRINE), some cdiay, 4
soft, layered, moist to wet, dilatant
— some clay, occasional pebble, more massive,
less layering 203 2mme
L 50 BOREMOLE -
R Jiz g
GW/SW=GRAVEL and SAND. gravel is fine, sand
is fine to coarse grained, little to some
L 6.0 |_silt, brown, saturated A 31743
ML=SILT, (GLACIOLACUSTRINE), trace to some
clay, few pebbles, slightly layered, light 31097
brown and grey, damp /- 5Cs
L 20 ML=SILT(TILL), same clay, some sand,
occasional pebbles, stones, very hard, stiiff, BENTONITE
brown to dark brown, damp GrROUT
— increasing gravel content
8.0
(7.3 -
8.5m
SW-SAND, fine to coarse grained, some jgggg )
) coarse gravel, little to some silt, brown,
saturated
ML-SILT(TILL), some clay, little to some 7c5
coarse sand and gravel, few caobbles, very
- 10.0 hard, stiff, brown and grey, damp
- few cobbles
- 11.0 . acs
- fine to coarse sand seam wtih somae silt
and gravel, wet (2em thick)
120 — horizontal fracturing
acs
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-09)

- 21.0

-22.0

-23.0

- 24.0

- 25.0

- 26.0

END OF HOLE @ 20.12 m BGS.

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH10—91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 15, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRA IIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION u 'Ts 'r&
M A A
8 T L
E E u
R E
[ %8 10CS
- 15.0
203.2mme
HOREHOLE 11cs
- 16.0
BENTONITE
GROUT
- 17.0
12¢s
— fine to medium grained sand seam, little
silt, wet, (Bem thick)
= 18.0 .
- trace sand, moist
13CS
-19.0
14CS
297 56
L 20.0 LIMESTONE (BEDROCK) 097 25

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS

-

WATER FOUND X2

STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

{L-10})

GRAIN SIZE ANALYSIS Q WATER FOUND SZ

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH11-91
(Page 1 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 10, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH |STRA Hi I & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N -
M A A
GROUND SURFACE 316.25 2 lel &
[ E
SM—SAND, some sill. some roois, loose, browns J76.70 CONCRETE SEAL
moist [
ML—SILT(TILL), little to some clay and =and, 1Cs
L 1.0 little gravel, hard, very stiff, light brown /‘ J15.34
and gray, damp
ML/SM—-SILT and SAND(GLACIOLACUSTRINE), fine
L. grained, little clay, trace pebbles A 3ra42
- 2.0 ML/CL-SILT(TILL). some clay, little sand, trace @D
ravel, hard, very stiff, unfractured, light brown (1.8 -
o grey. damp to moist 3.1m)
- 3.0
12.44
- 4.0 SM/ML—SILT(GLACIOLACUSTRINE), some fine 912 =cs
grained sand, trace clay, poorly graded, well-
iayered (undulating). tan, damp to moist
= fine sand seam, little to some silt, 203.2mme
L 50 saturated (4.45m to 4.50m BGS) BOREHOLE
4CS
- 6.0
ML/CL=SILT(TILL), some clay, some fine to o
coarse gravel, little sand, few cobbles, very
L 7.0 hard, stiff, light brown to grey, damp 3Cs
’ — oblique fracture with silt infilling BENTONITE
GROUT
- dry to damp
- 8.0
6CS
- 9.0
L - 2cm wet pocket (@ 9.9m BGS) 7C5
100 | _ Softer (10.0m to10.5m BGS)
-11.0
acs
- 12.0
L 13.0 ML—SILT(GLACIOLACUSTRINE), little toa some S 9cs
clay, little fine sand, occasional pebble, layered,
varved, light grey to light brown, damp
to moist
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-106)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH11-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 10, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm D HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST W
M A A
E || b
k E
- 14.0
ML—SILT(TILL), little to some fine sand and clay, 2093 203 2mme 10CS
little gravel, very dense, hard, damp BOREHOLE
- 15.0
BENTOMITE
. N st ] GROUT
- becoming silt with some sand and little
-16.0 clay, partially cemented 11Cs
VY 12€8
LIMESTONE(BEDROCK), light arey and brown, ‘?gggg
\layered, massive / 298.
~180 | END OF HOLE ® 17.68 m BGS.
-19.0
- 20.0
- 21.0
- 22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE:; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS Q WATER FOUND SZ7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

{L=11)

GRAIN SIZE ANALYSIS Q WATER FOUND X7

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH12-91
(Page 1 of 2)
PROJECT NQ.: 0645 DATE COMPLETED: OCTOBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHQD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFQORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION] MONITOR SAMPLE
m BGS m AMSL INSTALLATION N §T v
M A &
GROUND SURFACE 317.07 2 &l &K
R E
ML—SILT(TILL), some clay, little sand, trace CONCRETE SEAL
gravel, few cobbles, soft, well fractured,
light brown to brown, damp 1CSs
1.9 — very hard, occasional fracture
[: 2_0 2Cs
- 3.0 ML-SILT(OUTWASH), some very fine grained Clacid @
sand, trace c:lu?. occasional pebble, compact,
poorly graded, tan, saturated (2.9 -
- 4.0 4.1m)
: - 37296
ML=SILT(TILL), some fr:lc'.n,f. some sand, little
ravel, hard, very stiff, slight horizontal
racturing and layering, brown, damp 203.2mme
<o BOREHOLE (43
5.8m)
- 6.0
3Cs
P 3 BENTONITE
— trace to little gravel, frequent pebbles NTONI
and cobbles, stiff, medium brown, damp aRauT
- 8.0 i
— sand, silt and gravel seam (8.23 to 6CS
8.38m BGS)
- 9.0 - wet seam
— wetl seam 7CS
-10.0
— little clay and sand, trace gravel, crumbly
and fissile, light brown—gray, dry to damp
-11.0
acs
- dry sand seam (2cm thick)
r12.o
a9Ccs
-13.0
— frequent sub=—horizantal to ablique fractures,
dark brown, moist (13.4 to 14.3m EGSS
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG | (=11

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL - HOLE DESIGNATION: BH12-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN ' CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR [ SAMPLE
m BGS m AMSL INSTALLATION N > N
M A A
e |E| b
R E
L 14.0 — oceasional thin varved intervals
’ 10Cs
R — oblique fractures, moist (14.94 to
130 | 15.40m B6S) , il
— little clay, trace to little gravel, hard, EDR-EIT&‘:E
blocky structure, medium brown—grey. damp 11c8
- 16.0
BENTONITE
GROUT
p 1 — less pebbles 12¢5
- 18.0 :
- layered silts (18.29 te 19.20m BGS)
13Cs
i 297.87
SP—=SAND, fine grained, little to some silt, ’
poorly groded, dry 14CS

(200 [\{IMESTONE(BEDROCK) 7 29711
END OF HOLE @ 19.96 m BGS.

- 21.0

-22.0

- 23.0

- 24.0

- 25.0

- 26.0

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

GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: ST. MARY'S LANDFILL
PROJECT NO.: 0645

HOLE DESIGNATION:
DATE COMPLETED:

(L=12)

BH13-91
(Page 1 of 2)
OCTOBER 18, 1991

GRAIN SIZE ANALYSIS O WATER FOUND X2

STATIC WATER LEVEL

CLIENT: TOWN OF ST. MARY'S DRILLING METHQD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMSOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS : m AMSL INSTALLATION N % N

M A A
GROUND SURFACE 31379 2 el &
3 E
ML—SILT(OUTWASH).‘IittIe sand. little clay, few CONCRETE SEAL
pebbles, stiff, interlayered, brown and tan,
damp 1Cs
12,
1.0 ML/CL-SILT(TILIT), some clay, some sand, trace SELES
gravel, hard, stiff, damp
- fractured
- 2.0 2Cs
— fine to coarse grained sand seam, trace
silt, wet (2em thick)
- 3.0
3CSs
- 4.0
— horizontal fracture, shiny _— 4Cs
mmé
5.0 BOREHOLE GeD
(46 -
= no fractures observed 5:6m)
- 6.0
6CS
- 7.
o BENTONITE
GROUT
- 8.0 7Cs
- 9.0 - frequent horizontal to sub—vertical fractures,
shiny, smooth, moist (9.14 to 10.67m BGS) 8cs
- 10.0
= dry to damp
= 11.0 acs
- little to some clay, damp
-12.0
ML—SILT and SAND(TILL), little gravel, trace to 0L
little clay, compact, non—cohesive, tan ta light 10Cs
brown, moist, partially cemented
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-12)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH13-91
(Page 2 of 2)
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 18, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
| LocaTion: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMP
m BGS m AMSL INSTALLATION N “‘ELE"‘“T iy
R
LR
204
" mae |G
" BENTONITE (13.5
ol 14.8m)
— very moist
[ 180 12CS
\LIMESTONE(BEDROCK) ¥/ 234
-16.0 | END OF HOLE ® 15.54 m BGS.
-17.0
- 18.0
- 19.0
- 20.0
- 21.0
- 22.0
- 23.0
L 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS C:) WATER FOUND X7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L=13)

GRAIN SIZE ANALYSIS C:) WATER FOUND 57

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH14-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S ORILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC I & REMARK ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION LN.I ‘13, ‘u
u A A
GROUND SURFACE 317.60 g lE| &
R E
ML/CL-SILT(TILL)., some sand and clay. damp CONCRETE SEAL
- 1.0
- 2.0
203.2mmea
BOREHOLE
[ % 74,
8 ML-SILT(GLACIOLACUSTRINE). some clay. little el
fine grained sand, few pebbles, soft to firm,
layered, light brown to brown. maist 1cs
L 4.0 BENTONITE
GROUT
3.7
ML=SILT(TILL), little to some sand, little i
L 50 clay, trace gravel, few cobbles, firm, light 2Cs
: L _brown, moist A F1242
ML-SILT(OUTWASH), little to some very fine sand|
trace clay, occasional pebble, compact, tan, wet 3Cs
L 6.0 — occasional fine to medium grained sand
: seam, wet (2em thick)
77.
ML/CL-SILT(TILL), some clay and sand. troce SRl
gravel, very stiff, medium to dark brown, maoist 4CS
- 7.0 -~ damp
J10.03
END OF HOLE @ 7.57 m BGS.
- 8.0
- 9.0
-10.0
-11.0
-12.0
-12.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-15)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH16-91
PROJECT NO.: 0645 DATE COMPLETED: OCTOBER 21, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 108mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
“|m BGS m AMSL INSTALLATION § =1 ¥
- M A A
GROUND SURFACE 317.24 B |E| &
: R E
ML=SILT(TILL). some clay and sand. damp to CONCRETE SEAL
moist
- 1.0
- 2.0
203.2mme
314.50 BRREHoLE
BT ML/CL~SILT and CLAY(GLACIOLACUSTRINE), trace
: to little fine sond, layered. firm. ton to Tlight @
n\brown, moist 1 51389 27 -
ML—=SILT(TILL), some fine grained sand, little ' "
L 4.0 clay, firm, tan, saturated /] 1343 ggr;mmm 3.4m)
SW—-SAND, cocarse grained, little silt, litile
gravel, little fine grained sand, saturated 2cs
- 5.0
3Cs
- 6.0
- some gravel o
: J10.53
L 20 ML/CL=SILT(TILL). some clay. stiff. brown,
: damp to moist
~ fine to medium grained sand seam, wet 308.92
-\(QDcm thick) f
L 2.0 END OF HOLE @ 7.32 m BGS.
- 9.0
-10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS C:) WATER FOUND SZ STATIC WATER LEVEL ¥




STRATIGRAPHIC AND INSTRUMENTATION LOG L-17)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH18-91
PROJECT NO.: 0645 DATE COMPLETED: NOVEMBER 16. 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N '9{-‘ v
M & A
GROUND SURFACE 317.00 2 L&l &
R E
GM=-GRAVEL(FILL), - some silt, some sand, loose CONCRETE SEAL
brown, moist 37 54
ML—SILT(TILL), some sand, little to some clay, -
- 1.0 little gravel, hard, light brown, damp to
moist
- 1SS 50
190.5mma
BOREHOLE
L 3.0 - damp
31342 258 32
ML/CIT—SILT and CLAY(GLACIOLACUSTRINE), ; BENTONITE
- 4.0 occasional pebble, hard, layered, damp GROUT 3sS 48
-5.0 [ ML-SILT(OUTWASH), fittle sand and clay, 12,13 4sS 77
M\ fining upwards, very dense, brown. wet, dilatant | =77.77
ML—=SILT(TILL), some sand, some clay, little 558 79
L 6.0 gravel, grey—brown, hard, damp to moist
SW-SAND, trace silt, well graded, medium o 655 27
. dense, salt and pepper colour, saturated A 3raze
- 7.0 ML/CL=SILT(TILL), some clay, some sand, little
gravel, hard, grey—brown, damp 758 43
END OF HOLE @ 7.47 m BGS. e
- 8.0
- 9.0
-10.0
-11.0
120
=1 3.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE, REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS C::) WATER FOUND X7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION 1LOG

(L-18)

GRAIN SIZE ANALYSIS Q

WATER FOUND X2

STATIC WATER LEVEL

(OVERBURDEN)
PROJECT NAME: S'i'. MARY'S LANDFILL HOLE DESIGNATION: BH19-—981
PROJECT NO.: 0645 DATE COMPLETED: NOVEMBER 16, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR SAMP
m BGS m AMSL INSTALLATION p T :
M A A
GROUND SURFACE 371739 g E L
] E
ML/CL—SILT(TILL). some clay and sand., maist CONCRETE SEAL
-1.0
- 2.0 SW/GM-SAND and GRAVEL, little silt, loose, H2:56
wet, occasional silt layer 190.5mme
BOREHOLE
- 3.0
BENTONITE w3 i
GROUT
- 4.0
-~ cogrse grained sand
B 285 80
3.0 = - J12. 38
SM=SILT and SAND. very fine grained, ver
dense, light brown, wety he. g 4 [ 24
ML/CL=SILT(TILL), some clay, some sand, little
- 6.0 gravel, hard, medium brown—grey, damp
325 76
L 7.0 END OF HOLE @ 6.71 m BGS. 21008
- 8.0
-9:0
~10.0
~11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L=19)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH20-91
PROJECT NQO.: 0645 ‘ DATE COMPLETED: DECEMBER 9. 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm 1D HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH |5 HI IPTION & REMARKS ELEVATION| MONITOR . SAMPLE
m BGS m AMSL INSTALLATION ¥ 51w
M A A
GROUND SURFACE 31562 2 el &
R E
ML=SILT(TILL). little to some clay and sand,
trace gravel, hard, damp CONCRETE SEAL
- 1.0 155 69
74
ML-SILT(TILL, REWORKED LACUSTRINE), some 514.09 255 69
L 2.0 clay, trace to little fine sand, hard, light
brown, damp 190.5mme
- few dark brown moist clayey seams, few 37300 BOREHOLE 3ss 91
small pebbles, no obvious layering iz
L 3.0 = laminated silt and clay layers, hard,
" light brown. damp 455 a6
ML/SM=SILT(LACUSTRINE), little to some
very fine sand, trnice clay, tan, dilatant, ggh&‘l."ngITE
B wet, dense, trace layering, non—cohesive
4 - very dense, slight layering, few dilatant J11.50 5SS 77
sand pores 655 76
= undulating silt and sand bedding layers
L <o (2 to 4em thick 7SS 67
’ ML=SILT(TILL), some clay and sand, trace
gravel, hard, brown ‘
- fine to medium sand and silt layers, wet 855 54
L 6.0 (0.5 to 1.5em thick @ 4.27, 4.36, 4.45 and
: 4.54m BGS)
— little to some =and, few large pebbles, 95s 54
extremely hard, domp A
L 20 \— little gravel f e
END OF HOLE @ 6.71 m BGS.
- 8.0
- 9.0
- 10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS (D WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-21)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGMATION: BH2Z -9
PROJECT NO.: DATE COMPLETED: DECEMBER 10, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMSOR: J.C. MUGFORD
[DEPTH | SIRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N N
1} A A
GROUND SURFACE 314.22 B | &l &
& E
SW-SAND, little silt, trace gravel, fine to
medium grained, loose, brngn. saturated 3755 CONCRETE SEAL| 1SS 21
ML—SILT(TILL), some sand, little gravel, ’
- 1.0 L. trace to little clay, hard, brown, maist J13i5 255 74
GW-GRAVEL, some sand, little silt. saturated | ity
ML=SILT(TILL), some sand, little clay and ? 35S 53
L 5 0 gravel, hard, light brawn, moist
¥ BENTONITE
GROUT
455 50
L 3.0 - some clay, grey
— very stoney (3.66 to 4.27m BGS) 555 40
- 4.0
END OF HOLE (REFUSAL) @ 4.27 m BGS. AR
= 5.0
620
- 7.0
- 8.0
- 9.0
- 10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-22)
- (OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL I HOLE DESIGNATION: BH23-—91
PROJECT NO.: 0645 DATE COMFLETED: DECEMBER 11, 1891
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION]| MONITOR SAMPLE
m BGS m AMSL INSTALLATION " ? N
M A A
GROUND SURFACE 313.97 e |1 E‘
it
ML=SILT(LACUSTRINE). little to some very fine (1
sand, trgca clay, ocg:usionul small pebblg. 31357 ¥ CONCRETE SEAL| 1S5S 25
non—cohesive, medium dense, tan. moist f 31327 r
1.0 ML=SILT(TILL), some sand. little clay, little i :
gravel, stiff, brown, damp L 238 56
SM=-SAND ond SILT, some gravel, very 31245
dense, brown, moist to wet f i 1‘3%%?:0":5 3ss 38
- 2.0 ML=SILT(TILL), some clay and sand, trace '
gravel, hard, brown, damp to moist
= stones and grawvel (2.29te 3.05m BGS) 5
L 30 - damp &% ggr:mmm
o 455 60
)
,'.N
L 4.0 "
— stoney
L 5.0 555 >100
END OF HOLE @ 5.18 m BGS. e
- 6.0
7.0
- 8.0
- 9.0
= 10.0
-11.0
- 12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS (D  WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-23)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH24-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 11, 1921
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERMISOR: J.C. MUGFORD
BEPTH | GRAPHIC DESCRIPTION & REMARK [ELEVATION MONITOR SAMPLE
m BGS : m AMSL INSTALLATION R E
M A A
GROUND SURFACE 31397 g Il &
= R E
ML=SILT(TILL), some sand and clay, little
gravel, hard, light brown, damp CONCRETE SEAL
1AR
- 1.0
- stoney, brown 190.5mme
BOREHOLE
L 2.0
2AR
ﬁNTI?rNiTE
L <9 au
- 4.0 3AR
END OF HOLE @ 4.57 m BGS. J09.40
L 5.0
- 6.0
L 7.0
- 8.0
- 9.0
- 10.0
- 11.0
- 12.0
-13.0
NOTES: MEASURING PQOINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS CD WATER FOUND 7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-25)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH26-91
PROJECT NO.: 0643 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 895mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
[DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ? v
M A A
GROUND SURFACE 316.96 g e &
R E
ML=SILT(TILL), some clay and sand. little
gravel, hord, grey—brown, moist, cohesive CONCRETE. SEAL
= s = 15.9.
e ML/SM—SILT(LACUSTRINE). some fine sand, itie| ~'>-5° 158 38
clay. very dense, tan, moist to wet, faint
layering, non—cohesive
JI15.13 255 40
- 2.0 ML—SILT(TILL, REWORKED LACUSTRINE), some
fine sand, little to some cdlay, trace gravel
light grey—brown, damp to moist, cohesive
—occasional clay seam with thin (.5em thick) 190.5mme 333 28
L 30 silt and fine sand layering, damp to maist, BOREHOLE
occasional moist obligue fracture 4SS 18
= trace fine pebbles ’
- 4.0 555 47
. BENTONITE
12 24 GROUT ;
L 5.0 GW—-GRAVEL, some sand, trace silt, stoney, F12.2 655 76
. very dense, saturated
- - 3771.63
SW=SAND, some gravel, fine to coarse grained, 755 43
very dense, salt and pepper colour, saturate 371.02
-6.0 ML/SM=SILT, some fine sand, trace clay, jlé 2
"\ tan. saturated J ! ass 36
ML=SILT(TILL)., some sand and clay, trace to
L7 0 little gravel, hard, light grey—brown, damp
? to maoist
L 3.0 [ 935S 80
END OF HOLE @ 8.23 m BGS. ;
-9.0
- 10.0
-11.0
-12.0
-13.0

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS (D WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG (L-28)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH27-391
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHQOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC IPTION & ARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION E 3 N
M A A
GROUND SURFACE 316.01 2 il %
R E
ML=SILT(TILL). some sand and clay. little
gravel, Ii(ght brown, damp ¢ CONCRETE SEAL
-1.0
ML-SILT(LACUSTRINE), some clay and fine sand, L4 155 40
L 2.0 dense, tan, damp, layered
190,5mme
L 30 BOREHOLE
258 47
L 4.0 SW-S5SAND, some gravel, fine to coarse grained, J1Z.20
well graded, very dense, saturated '
g
L 5.0 ML=SILT(TILL), some sand and clay, little ik 35S 50
- gravel, very hard, light brown, domp to maist
- 6.0
455 =50
- 7.0
- 8.0 558 94
END OF HOLE @ 8.23 m BGS. )
- 9.0
-10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
GRAIN SIZE ANALYSIS Q WATER FOUND X7 STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

(L-27)

GRAIN SIZE ANALYSIS D WATER FOUND 5§72

STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BHZ28-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 12, 1991
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERWVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION n ? s
M A A
GROUND SURFACE 31350 8 | Ll &
- R E
ML=SILT(TILL), some sand and clay, little
gravel, very stoney, hard, brown, damp CONCRETE SEAL
- 1.0
l- 155 32
2.0
190, 5mme
BOREHOLE
- 3.0
255 44
= maist BENTONITE
GROUT
- 4.0
— damp
" 388
- 5.0
- 6.0
485 54
END OF HOLE @ 6.55 m BGS. A2
- 7.0
- 8.0
- 9.0
- 10.0
-11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG (L=28)

(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH29-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 13, 1291
CLIENT: TOWN OF ST. MARY'S ' DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS EL EVATION MONITOR SAMPLE
m BGS m AMSL INSTALLATION H ? W
u A A
GROUND SURFACE J14.24 e L] &
R E
EH\ZT—S?RAVEL(FILL). some silt and sand, dense, e Sl
- 1.0 ML=SILT(TILL). some clay and sand, little J13.33
gravel, hard., brown., damp .
L 2.0 155 32
: - sand seam (0.5cm thick) 190.5mme
BOREHOLE
- 3.0 — very hard
255 43
BENTONITE
L 4.0 GROUT
L 5.0 3sS 66
- 6.0
455 86
;o | END OF HOLE @ 6.71 m Bcs. J07.53
- 8.0
- 9.0
- 10.0
= 11.0
- 12.0 o
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS (D  WATER FOUND SZ STATIC WATER LEVEL W2




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: ST. MARY'S LANDFILL
PROJECT NO.: 0645

HOLE DESIGNATION:

DATE COMPLETED:

(L=

BH30-91

29)

DECEMBER 13, 1991

GRAIN SIZE ANALYSIS Q WATER FOUND N7

STATIC WATER LEVEL ¥F

CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION i ST
M A A
GROUND SURFACE 31267 g |El &
R E
ML—=SILT(TILL), some sand and clay, little
gravel, stoney, hard, brown, damp COMNCRETE SEAL
1AR
1.0
- 2.0
ML—SILT(LACUSTRINE). some clay, little to e
some fine sand, medium dense, tan, moist 180, 8mme 2AR
- 3.0 374.56 BOREHOLE
ML/SM=SILT(OUTWASH), some fine sand, trace
clay, very dense, tan, wet 353 72
- fine to medium grained sand and silt seam,
L 4.0 wet (3.35 to 3.51m and 3.81 to 4.11m BGS)
- occasional pebble, coarsely layered, 455 >50
very dense, wet BENTONITE
GROUT
L s o - silt with little fine sand and clay 5SS >100
ML=SILT(TILL). some clay and sand, little wit
gravel, stoney, very hard, brown, damp BSS 36
- 6.0 — moist
75S 36
- 7.0
- 8.0 855 69
END OF HOLE @ 8.23 m BGS. 509.38
- 9.0
-10.0
-11.0
-12.0
-13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

ST

GRAIN SIZE ANALYSIS D WATER FOUND S7

STATIC WATER LEVEL 3P

(L-30)
(OVERBURDEN)
PROJECT NAME: ST. MARY'S LANDFILL HOLE DESIGNATION: BH31-91
PROJECT NO.: 0645 DATE COMPLETED: DECEMBER 13, 1891
CLIENT: TOWN OF ST. MARY'S DRILLING METHOD: 95mm ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: J.C. MUGFORD
DEPTH |STRATIGRAPHIC DESCRIPTION & REMARKS [ELEVATION| MONITOR SAMPLE
m BGS m AMSL INSTALLATION N ST W
M A A
GROUND SURFACE 316.52 £ || &
R E
ML=SILT(TILL), some sand and clay, trace
gravel, hard, brown, damp CONCRETE SEAL
- 1.0
50 155 49
190.5m
L 20 ML /SM=SILT(LACUSTRINE), little fine sand, S BﬂREHGTE
) little to some clay, hard, tan. moist to wet
gradational Iuyerin? 255 58
= silt with some fine sand (3.20 to
3.51m BGS)
- 4.0
ML—SILT(TILL), some sand and clay, little HEEd e T
gravel, hard, brown, damp
L 50 358 52
- 6.0
4SS 46
- 7.0
= very hard, dry to damp
a9 o 533 >100
END OF HOLE @ B.08 m BGS. ’
- 3.0
- 10.0
- 11.0
-12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




Appendix C4

Landfill Test Pit Logs

St. Marys Landfill

Test
Pit No

Depth
Interval

Soil Description

Soil
Sample
No. Depth

Groundwater

TP 1

0.25

0.30

0.25
0.30

2.10

Elevation: 314.61 masl

Medium grey clayey SILT; friable; contains roots;
moist (FILL)

Dark grey SILT, organic matter (TOPSOIL)

Medium grey silty CLAY, some sand, some gravel,
bedded to 0.66 then massive; stiff to very stiff; moist
(TILL)

Becoming gravelly at bottom of pit with sandy seams,
trace cobbles; wet

S1 045
S2 1.0

No water seepage observed

TP 2

1.75

Elevation: 316.14 masl

Light to medium grey gravelly SILT, some clay, some
sand, some cobbles; weathered; soft to firm; moist
becoming wet around 1.0 m

Becoming sandy at bottom of pit

Steel pipe in pit bottom (FILL)

S1 1.05
S2 1.75

No water seepage observed

TP 3

2.70

Elevation: 318.52 masl

Medium grey gravelly sandy SILT, trace clay, some
cobbles (rounded to subrounded); loose to soft; some
caving of pit sidewalls; moist (FILL)

Wet seams and inclusions of stiff clay and hard till
below 2.2 m

S1 1.05
S2 225
S3 270

No water seepage observed

TP 4

0.20

2.30

0.20

2.30

2.60

Elevation: 316.34 masl
Medium brown SILT, some organic matter (TOPSOIL)

Light brown SILT, some gravel, some sand, trace
cobbles, trace boulder; seams of stiff clay; stiff;
weathered (FILL)

Black SILT, some sand; wire fragment; slight odour;
moist (FILL)

S1 1.00

No water seepage observed

TP 5

0.60

1.90

0.60

1.90

2.00

Elevation: 318.29 masl

Light brown cobbly SILT, some sand, some gravel,
loose, friable; moist (FILL)

Light grey SILT and fine SAND; low plastic; massive;
dense; moist (native waterlaid deposit)

Medium grey SILT and CLAY, some sand, some
gravel, trace cobbles; hard; moist (TILL)

S1 1.40

S2 2.00

No water seepage observed

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx

Date: 5/3/2016

Page 1 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000




Appendix C4

Landfill Test Pit Logs

St. Marys Landfill

Test
Pit No

Depth
Interval

Soil Description

Soil

Sample

No.

Depth

Groundwater

TP 6

0.70

0.70

2.50

Elevation: 314.10 masl

Light brown silty SAND and GRAVEL, some cobbles;
compact; saturated

Light grey SILT and fine SAND; low plastic; massive;
dense; moist (native waterlaid deposit)
Becoming saturated around 2.3-2.4 m

S1

S2
S3

0.35

1.2
2.5

No water seepage observed
Cattails in water filled
depression nearby likely due
to poor drainage and not a
shallow water table

TP 7

2.20

Elevation: 314.93 masl

Light brown sandy, gravelly SILT, some cobbles
(rounded/subrounded), trace small boulders; massive;
stiff; moist (FILL)

Caving sidewalls

Becoming saturated around 1.9 m

S1
S2

14
2.2

No water seepage observed

TP 8

0.25

0.25

1.50

Elevation: 314.62 masl

Medium brown SILT and CLAY, some organic matter
containing roots; friable; moist to wet (TOPSOIL)

Medium grey-brown SILT and CLAY, trace sand, trace
gravel, trace cobbles; fractured to 0.5 m very stiff to
hard; moist (TILL)

S1

0.90

No water seepage observed

TP 9

0.30
0.60

0.75

0.30
0.60
0.75

1.40

Elevation: 314.14 masl

Dark brown SILT, some fine sand, some organic
matter; wet (TOPSOIL)

Meduim brown SILT, fine sand; moist

Mediumb rown silty fine to coarse SAND & fine
GRAVEL; loose to compact; wet

Light grey silty fine SAND; varved; dense; moist

S1

S2

0.65

1.30

No water seepage observed

TP 10

0.15

0.15

1.00

Elevation: 312.47 masl

Medium brown SILT, some sand, some gravel, some
organic matter (TOPSOIL)

Meduim brown SILT, SAND, GRAVEL (rounded),
ROCK fragments (angular) (FILL)

Difficult to dig below 1.0 m due to amount of rock
rubble

S1

1.00

Water seepage around
1.0m

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx

Date: 5/3/2016

Page 2 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000




Appendix C4
Landfill Test Pit Logs

St. Marys Landfill

Soil
Test Depth Sample
Pit No Interval Soil Description No. Depth Groundwater
TP 11 Elevation: 313.23 masl
Medium grey SILT and CLAY, some sand, trace
0 - 0.30 :
gravel, some organic matter (FILL)
Medium grey CLAY and SILT, some sand, trace
0.30 - 1.40 |gravel, trace cobbles (rounded); weathered to 1.3 m; S1 1.30
very stiff to hard; moist (TILL) No water seepage observed
TP 12 Elevation: 314.14 masl
0 - 0.10 |Dark brown SILT, organic matter (TOPSOIL)
010 - 1.30 Light grey—brown SIL_T, some clay, trace sand, trace s1 1.30
gravel; stiff to very stiff; moist No water seepage observed
TP 13 Elevation: 315.86 masl
0 - 015 Medium grey CLAY and SILT, trace organic matter;
' loose; moist
Medium grey CLAY and SILT, trace sand, trace
0.15 - 1.30 |gravel, trace cobbles; weathered to 0.7 m; very stiffto | S1  0.80
hard; moist (TILL) No water seepage observed
CKD Elevation: 323.94 masl
0 - 030 Dark Brown SILT, some organic matter; moist
7 [(TOPSOIL)
0.30 - 0.50 |Light grey, silt like, loose, dry (cement kiln dust) S1  0.50

No water seepage observed

Logged on November 5, 2015 by J. Rutherford
All measurements are in metres unless otherwise indicated.

Soil samples will be retained for three months from date of report.

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx
Date: 5/3/2016

Page 3 of 3
Town of St. Marys Landfill
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PROJECT: 04-1112-056 RECORD OF DRILLHOLE: BH-S3 SHEET 1 OF 6
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PROJECT: 04-1112-086 RECORD OF DRILLHOLE: BH-S3 SHEET 3 OF 6

LOCATION: N 4786842.9 E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
DRILL RIG: CME 75

INCLINATION: -90° AZIMUTH: —
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DUNDEE FORMATION LIMESTONE
(18.29m to 24.32m depth)

Fresh, weathered on open bsdding
partings, light creamy grey to light tan
grey, very fine to fine grained,
non-porous, thin to medium bedded,
partly fossiliferous (rugose corals)
LIMESTONE. Limestone tends to

2 separate on open bedding partings.
Formation has sharp basal contact.
-Ofrom 18.29 to 23.10 m, predominately
very fine to fine grained thin fo medium
bedded creamy grey limestone

‘Ofrom 23.10 to 24.32 bioturbated
limestone with numerous burrow casts

oriloning
well pipe

Bentonite
Grout

[~ |Bentonite

23 gravel seal

PVC Washer
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UPPER LUCAS FORMATION 24.32
LIMESTONE (25.91m to 37.19m)
Fresh, weathered on open bedding B.21)
partings, light to medium tan to brownish 2.1
grey, interbedded very fine to fine B.2.1).
grained, non-porous to faintly porous,
locally pitted to vuggy, thin to medium
bedded, laminar textured (stromatolitic)
in part and locally oolitic, weakly
stylolitic, partly fossiliferous LIMESTON L2 B.21).
with dark ten sections of porous, faintly 289 B.2.1).
petroliferous limestone. Basal contact 25.65 B.2.)
marked by porous horizon. 269.1 .
-Ofrom 24.32 to 25.37 m laminer 25.91 ]
textured limestone with soft sediment B,(2.1).. -
slump structures B.(2.1)..

-Ofrom 25.37 to 25.65 m Dundee Marke! (2,
Bed, medium grey, mottled lithoclastic
dolostone with rip-up clasts et base.
-Ofrom 30.57 to 30.80 m medium grey,
mottled porous to pitted dolostone
marker bed, sharp basal contact
-Ofrom 31.73 to 31.94 m dark grey,
porous, laminar, faintly petroliferous
arglilaceous dolostone bed

o
B
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B Fresh, weathered on open bedding e21). -
[ partings, light to medium tan to brownish B2 T
C grey, interbedded very fine to fine (2.1, 3
- grained, non-porous to faintly porous, B(2.1)., ]
- locally pitted to vuggy, thin to medium 8.2.1). §
— 3 bedded, leminar textured (stromatolitic) B.2.1) ~
E in part and locally oolitic, weakly Bl b
L stylolitic, partly fossiliferous dolomitic ]
- LIMESTONE with dark tan sections of N
i porous, faintly petroliferous limestone. 4
i —{ Basal contact marked by porous horizon 2, —] g
B -Ofrom 30.57 to 30.80 m medium grey, S 1
L mottied porous to pitted dolostone B(21), ]
— 34 marker bed, sharp besal contact B.(21). -
B ‘Ofrom 31.73 to 31,94 m dark grey, 4
- porous, laminar, feintly petroliferous -
[ argiliaceous dolostone bed 12 7]
E g B.2.1). E
8 z 8.(2.1). e
B 35 § L Open 96mm =
L <} UPPER LUCAS FORMATION becomes |__|Drillhole ]
L ’é dolomitic limestone from 30.57 m to B.(21). ]
[ § 37.19m B.2). 5
B 8.2,1). 1
B s u J(2,1), ]
L 36 B(21). ]
3 e21). 2
B B821)., I
d B,(21), a
E g 8.(2,1). -
£ o B,(2.1). = 5
B % 4
— 37 ] 8.2.1). —
9 < 287.84 B21) 1
L LOWER LUCAS FORMATION ':‘ 37.19 e ]
[ DOLOSTONE (37.19m to 50.44m) ¢ 2 B2.1). ]
- Transitional contact with overlying strata £ -
i Fresh, faintly weathered in some beds, E B.{2.1).. 1
I moderately weathered on open bedding E ]
L partings, light to medium tan to brownish 2
L 38 grey, very fine to fine grained, s 286.98 B2.1). )
- non-porous to faintly to moderately v 38.05 E
B porous, thin to medium bedded laminar |2 38.19) B.2.1). — 2
B textured DOLOSTONE with faintly T h
- petroliferous beds. - _
- - from 37.19m to 37.34m dark brownish [ Aug 18/03 -
- grey, argillaceous dolostone - 288.24 -
r - from 38.05m to 38.19m angular = 38.79 e, 5
[ 2 intraformational dolostone breccia s 286.00] 15 =
B - from 38.79m to 39.03m dark grey = 39.03 ]
L argillaceous partings and brown porous, -
- faintly petroliferous dolostone with void £ -}
B at 39.03m where drill water circulation 285.57 1
N lost 39.50 3
- e 3(2,1) .
— o --}-————————— — — == — - - -+ =ttt ——— —
CONTINUED NEXT PAGE
DEPTH SCALE G l j LOGGED: KJC
1:50 CHECKED:




PROJECT: 04-1112-056

LOCATION: N 4786842.9 ;E 488576.4

RECORD OF DRILLHOLE: BH-S3

DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003
DRILL RIG: CME 75

SHEET 5 OF 6

DATUM: NAD 83

MISS-ROCK-2_041112056AARCK.GPJ GAL-CANADA.GDT 4/1/05 JDR

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: ALL-TERRAIN
2 B (gE glLJ Z"“‘L K - Slickensided R Erokag Rack
- Curvi - ensi o
4.18 8 & B ON: Gnavitng HOTE o
ol | w o 2 z =3 ST - Stepped R of abbrevistions NOTES
7] ,‘E g DESCRIPTION 5 = SE 2 IR - leregutar MB- Mechanical Brealeymbols., WATER LEVELS
ga| 8 8 S I8¢ DISCONTINUITY DATA HYD C |Diamet INSTRUMENTATION
=3 2 e Bz FONDUCTIVITFant (oo
3 & TYPE AND §
R - ¥ |2 CESCRPTION — | DL L, | P pva
© — CONTINUED FROM PREVIOUS PAGE — )
[ s B{(2.1). 4
E z B2.1). ]
L 4 g 32, o
- : B{2.1).. = X
L £ B.(2,1). -
B : 8.2.1). ]
~ 42 : B.2.1). ]
B = B,(2). -
- : Bi(2,1). ]
- B(21). ]
E : B.(21). ]
: E B,(21). | ]
- E 42,1, -
i & B2,1)., §
= “ LOWER LUCAS FORMATION : B.(21), T
- CONTINUED s 1
B - at 39.27m 10 mm thick black - 8.21) — -
N argillaceous bed - ,(2.1). 7
i w - from 39.46m to 39.50m medium grey | :-(g-p-- 5
E § «| mottled marker bed - a.h.&.. 9
- 8] - from 40.88m to 40.76 m dark grey v e A
2|8 :
B 3| «| argillaceous dolostone : Open 96 -
[~ 45|53/ - from 40.78mto 42.52m and 43.37m to E el -
i I ;, 43.75m hered vuggy dolostone = b
B £|2] developed from solution of fossils = 7
- 2 - from 44.56m to 44.81m yellowish - ]
- weathered porous dolostone - i
- - from 45.31m to 45.96m thinly bedded [ b
3 dolostone with open weathered bedding E 82,1, -
R partings with additionel open partings at { B.(2.1). [ ]
- 46 46.15m, 47.06m, 47.24m, 47.27m and = ]
- 47.55m, weathered and porous between B
i 47.27mand 47.55m 821, E
B - from 47.55m to 50.43m fresh limestone il
L and dolomitic limestone ]
g B.(21).. N
B B(2,1)., ]
- @ B.2.1). =
E B.(2,1).. ]
J
K B(2.1). - 7
R B.(21). ]
R B.(2.1). =
- 3(2,%).. i
[ B21). i
i B(2.1).. ]
_ B(21). I
[ 21, ™1 =
L B.(2.1). -
3 B(2,1). 3
s B.(2.1), i
L 3(21). il
Ii ~B.(2.1) i
- B.(2.1), ]
- S9—-—fF-—————————_——_—— et -t A4 —HHH+HHHH N ——— —— +t+~-+HH -l-————— e o ]
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: KJC
1: CHECKED:




PROJECT: 04-1112-056 RECORD OF DRILLHOLE: BH-S3 SHEET 6 OF 6

LOCATION: N 4786842.9 ;E 488576.4 DRILLING DATE: Aug. 7, 2003 - Aug. 13, 2003 DATUM: NAD 83
DRILL RIG: CME 75

MISS-ROCK-2 041112056AARCK.GPJ GAL-CANADA.GDT 4/1/05 JDR

INCLINATION: -90° AZIMUTH. —
DRILLING CONTRACTOR: ALL-TERRAIN
P ] N~ Joint BD- Bedding PL- Planar PO- Polished BR - Broken Rook
- & 2 ¥ 1] FLT - Faut FO- Foliation CU- Curved K -Sickensided o
2 9 e} S || SHR- Shear CO- Contact UN-Undulating  SM- Smooth NOTE:Por addtioml_
Sl B ¢ |z -|Df| YN - vein OR- Orthogonal ST - Stepped Ro-Rough of abbreviations & NOTES
7] E x DESCRIPTION ‘:" ELEV. | 2 gE | CJ - Conjugate CL- Cleavage IR - Iregular MB- Mechanical Breatsymbols. WATER LEVELS
Tl Y] Q2 |DEPTH % 'E RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Oiam: INSTRUMENTATION
52| 3 E: m |Z 5 z [Tora [ soun | V5" [NDEX [P FORDUCTMIToint Losfamcy
a = > 2 | & |oRew|corex] * [pER.3nf BAwe| CORE'| TvPE AND SURFACE | K cmaec ('M"?:'.’; <
5 ® g (2 go| A% DEscRPTION | 5bb% e
2898 | 8898|8898 | o208 o288 | 588 28989 ¢
— CONTINUED FROM PREVIOUS PAGE —
[ %, ~B1ZT.
- LOWER LUCAS FORMATION 2 Open 96mm 3
5 CONTINUED OL Drilhole h
L 274.5 || 2]
B END OF BOREHOLE 50.44) 4
[ s A
[ s 3
[ 54 ]
. ]
[ 5 ]
- 57 -
— 59 —3.
L & E
DEPTH SCALE Golder LOGGED: KJC
1:50 CHECKED:
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November 22,
FILENAME: T:\Projects\2004\04—-1112-056 (SCC,Ontario)\—CA— Combined Reports\041112056CA017.dwg

PLOT DATE:

St.[Mary's/WellNos.[3&4

LEGEND

HIN1 OVERBURDEN \wws58/01
% STRIPPINGFACE

(OCTOBER,2004)

CRUSHEDROCK = = = ——  QUARRYILICENCEBOUNDARY

CONVEYOR — — — — QUARRYIEXCAVATIONISETBACK

N4788000

MW 0404 BOREHOLE[LOCATIONFROMICURRENT
«\‘} INVESTIGATIONFORILANDFILLIAREA, REPORT

(ARRY FACE GOLDERINO. 04111121047
RIL, 2004)
CPSA#3 TEST PITS/LOCATION FROM/CURRENT
\CE N & |NVESTIGATION, 2004
2004)
BHW{; BOREHOLE LOCATION DRILLED BY GOLDER, 2000
w E WW206184 ~ WATERWELL SUPPLY LOCATION MINISTRY OF

ENVIRONMENT(MOE)WWISDATABASE

BOREHOLELOCATIONIDRILLEDBYIST.MARY'S
CEMENT, 1965

BH65/S8

MUNICIPAL ZIINDUSTRIALWATERISUPPLYWELLS

+ b

CKDISTOCKPILE

POTENTIALIDONATION/AREA
POTENTIALICLAYRESOURCE
UPPERGLACIALTILL H-6
4.3MILLION:TONNES ;
CKDISTOCKPILE0.7 S
MILLIONITONNES W < j ¢
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UPPERTILL
THICKNESS(m)

CLAY
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OCT.[2004

L

L

S

WW-20722 @ a8 % w040 oV V120741 NOTES
m%‘*} Mw / 1.[THIS[FIGUREIS TOBEREADINICONJUCTIONWITHITHE
N 4787000 STIMARYS \ T ATTACHEDIREPORT.

LANDFILLSITI \_/ ==
—

2.[THEICURRENTIEXCAVATIONFACEATTHEQUARRYWAS
SURVEYEDBYAGMISURVEYINGIANDIENGINEERING, DRAWING
No.[SM0412T1.dwg(OCTOBER,2004).

3.[THETESTIPITSIWERESURVEYEDBYAGMISURVEYINGAND
ENGINEERINGBYREPORT No.[SMICEM[34 (SEPTEMBER,2004).

2070B)@

20719 @

> 052662 4.[LOCATIONSIOF1958,1965[AND1974 BOREHOLES/ANDIMOE
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~
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/,, SURVEYUPDATEDISEPTEMBER22004,[DRAWING
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W MAIN'QUARRYAREA
- . 3 BT POTENTIALCLAY RESOURCE OCTOBER 2004 SURVEY (OF THOMAS ST..QUARRY [FACE AND
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OBTAINEDIFROMAGM, FILEINAMESM0412T1.DWG, DATEDIOCT.
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200 0 200 400
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SCALE 1:10000 METRES
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2004

PLOT DATE:

November 22,

FILENAME: T:\Projects\2004\04—-1112-056 (SCC,Ontario)\—CA— Combined Reports\041112056CA014.dwg

SOUTHEAST NORTHWEST
B Bl
— 340 340
~338— — 338+
| 336— Pﬁgzﬁzg MW 04102 336
~334— — 334+
| 33, BOUNDARY S THA [=———FORMERCLAY PIT ——| 330
| 330 BHIS2 GROUNDISURFACE [EXCAVATION _ 3304
- 328— / — 328
—326— — 326
- 324— MW04105 CKD — 324
~322— ® ELEV. 322.18 =" STOCKPILE — 3290
—320— 10.36 LM — 320
- 318— 1067 ———e ® o PROPERTY — 318
-316— 588 ) ] / LICENCE — 316
—314— S = | BOUNDARY 314+
[y — I _ | ®
g 312 BEDROCK SURFACE 1219 1079 2 120 SOUTH 3124 o
El310- BASED ON QUARRY -310 £
Z 1-308— 12T ® —-3084 Z
o GEOPHYSICALSURVEY 62 ®)
= [306- @ I§$ —306 E
E —304— — 304 E
WL 302— —-302q W
W —300— —300q W
-298— 5 — 298
| 06— }4.19%MgO 296
—294— —294—
292 10.29%MgO — 292
-290— o L POND  —290-
-o88— o _ _ 30.62%Mg0 N . — 288
—286— \ r18.22%MgO 27.43 == — 286
- 284— DEPTH LIMIT/OF QUARRY 502 ~ 2847
~282— LICENCE 287masl — 282
—280— — 280
—278— — 278+
—276— — 276+
—274— — 274+
-272— — 272+
=270 270~
STRATIGRAPHY
SURFICIALIDEPOSITS BEDROCKIDEPOSITS
FILL, loose to'compact, grey, siltito sand, cement kiln'dust DUNDEEIFORMATION LIMESTONE Fresh, weathered oniopen bedding partings, light
creamy grey tollighttan grey, Ivery(fine tolfine igrained, nonporous, thin to'medium bedded,
XD/7] FILL,loosetoicompact, brown, silty'sand toisand and gravel partly(fossiliferous (rugose corals) LIMESTONE.(3A)and Dolomitic Limestone(3B) NOTE
Limestone tends to/separate/oniopenbedding Tpartings. r
UPPERIGLACIALTILL Veryistiffitothard,/mediumdark grey, moist, massive textured, well FORILOCATIONOFISECTIONBIB'REFERTOFIGURE[10
m gradedSILTYCLAY withisandlandtraceto/some matrix[support/gravelandioccasional
cobbles ofllimestone, dolostone, igneousicomposition. UPPERLUCAS[FORMATIONDOLOMITIC LIMESTONE Fresh, weatheredonopen’bedding
. . . . -- partings, light toimediumitanto’brownishgrey, interbeddedvery fineto fine grained,
MIDD.LE GLACIOLACU,STRINE S”‘.T Firm tolcompact, light'grey, moist fo'wet, dialatent, non porous!tofaintly/porous, ocally [pitted tovuggy, thinitoimedium'bedded, laminartextured
massive fextured, Wellmgradeditothinlytbedded SIL TiandiCLAYEYSILT. (stromatolitic) in‘part rand ocally oolitic, weakly stylolitic, partly fossiliferous LIMESTONE(2A)
and Dolomitic/LLimestone(2B) with/dark tan'sectionsof porous, faintly (petroliferouslimestone.
LOWERIGLACIALTILLHard,/medium brownish'grey, moistto'dryappearing, massive
‘9, texturet{ SILTY CLAYto/CLAYEY SILTwith lsand andtrace to’some matrix su;?ported N LOWERLUCAS [FORMATION DOLOSTONE [Fresh, faintly weathered in some beds,
gravel,loccasional coblbles andbouldersiofllimestone, dolostont{ andligneouslcomposition. _ moderatelyweatheredon openbeddingpartings, light tomedium tanto'brownish grey, very
Cobblesandibouldersincreasetor 020 percent mearthase bfisequence. fine'to fine’grained, faintly tomoderatelyporous, thin to'medium’bedded, Taminaritextured
DOLOMITICTLIMESTONE to[DOLOSTONE withfaintly petroliferous’beds.
120 0 120 240 12 0 12 24
SCALE Horizontal1:6000 METRES SCALE Vertical1:600 METRES
LEGEND
SCALE ASISHOWN TITLE
GRAINSIZEICLASSIFICATION TESTINTERVAL 12.49%MgO  LENGTHAVERAGED MAGNESIUM OXIDE PERCENT SU B $ U RFACE mON DITIONS
22 —— %CLAYISIZE (<0.002mm) %SILTSIZE [0.002mmito CONCENTRATIONOFSOIL/AND BEDROCK BASEDION DATE NOQV.[15,12004 s
51 —=— 0.075mm((No.200:SEIVE)] % SANDISIZE[0.075mmito WHOLEROCK/ANALYSES GOldel' DESIGN S E CTIO N [B [B
19 —— 4.75mmi(No.200(toNo. 4 SEIVE)] 1% /GRAVEL SIZE [4.75mm °
& —— 1026.2mm (No. 4103 SEIVE) A ssociates SOUTHQUARRY
Mississauga, Ontario,[Canada CAD KD
STATIC.GROUNDWATERILEVEL FILENo. CHECK
- BH'S1MEASUREDAUGUST 22,2003 * 041112056CA014.dwg RB ST.MARY'SICEMENT Co FIGURe
BHIS3IMEASURED/AUGUST!18,2003 PROJECT No. 0411121056 | REV. A | REVEW " " 1 4




GRAIN SIZE DISTRIBUTION
5T. MARY 'S LANDFILL SITE - 9739-645.
OWU-80 - 2.5 FEET.
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GRAIN SIZE DISTRIBUTION
ST. MARY 'S LANDFILL. 979-645
OW4-80 - S FEET.
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GRAIN SIZE DISTRIBUTION

ST. MARY 'S LANDFILL. 973-6U45
OWi-80 - 17.5 FEET.
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100.00

PERCENT FINER BY WEICGHT

GRAIN SIZE DISTRIBUTION
ST. MARY'S LANDFILL. 979-645
OW1-80 - 20 FEET.
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CLIENT: ;57-; IRy A
PROJECT NUMBER: D6y 5

c RA Consulting Englnesrs LAB. NUMBER: Cﬂ . 3‘5"3’ oy
CONESTOGA-ROVERS & ASSOCIATES LOCATION: B4/ /o -9/

HOLE: — SAMPLE.  Jos

GRAIN SIZE CURVE DEPTH: & - 7 =7
TR T

GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE  |COARSE| MEDIUM FINE

U.5. STANDARD SIEVE SIZES

- - e N DV N S . G Sy | #10 20 040  #60 #100 #0200 #3258 002mm

g B 1 A S 1 RUAM 1 |

sof— N

PERCENT FINER THAN
8
|
]
|
1
1
|
g

B
o

NN I O T 5 1 A
m:,__m 3 D DAL HHIE NEE BN ! |

gk |
i ik ! i ! \ L
20l ! I il L l
e L L | Sl T RLLLL HIERE R AR
' _ £l | [1] | !
10 E : [T l it
R I - et ST -0 0 A U L ‘.!.—‘- A
“T i { | ] ! i M i | .
1000 100 10 10 0. ot 001 0001

HAZEN PERMEABILITY ESTIMATE (Di)®s 4. Y& -O7 om/uec SUMMARY

NOTE: Dio = GRAINSIZE IN mm AT 109%FINER THAN
REMARKS :

AND 36-50% | graveL —3-77 %
Sict, Some Sand  Limee Ceny — 2-359 | sano _2¥ 65 o,

JRAce Graver VRE  limgoly, | O =hutF
CLAY _L_c:’ -?3" %

TRACE 1=10%

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




PROJECT NUMBER: M

c RA Consulting Englnsars LAB. NUMBER: LR 3573
CONESTOGA-ROVERS & ASSOCIATES LOCATION: & 4 /o = 91

GRAIN SIZE CURVE DEPTH: 24 - 25 =f
TECHNICIAN: 7~ . DATE: o

-5y

GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE| MEDIUM FINE

U.S. STANDARD SIEVE SIZES

(- Nl e Il Sl WU 910 820  p40 480 100 BRUD a3 002mm
100 o T T T ™
T ST T [ A
Rt 0 me f - i it IO S - '
Bait g R M | | ! T T |
20 ——— e ' H T -
1iiE IHEREREERS T T ]
H1 - . - mtr B e
sofi NAHEE HEIR NN IR | |

PERCENT FINER THAN
-
' |
|

sof——— SRS S A N VO A 10 . N O 11

L | ‘; 1!! 1' ; L Imlll! k iyl

et - ——t— — —_ H e —— -na i 1 - L L ii T : T

| | i i N |
m.ﬂ 2l il BE N, !
TR : S O T W X R T L I A W

£k £ : | | Lo
1°i; [ J !1} | ‘, I} I ! !

e 4 b | b -

ii; 1o ‘ ' | ‘ i 1 l i .

F T T ] I

1000 100 10 1.0 0.1 001 0001

Alhe- 57T smivee

NOTE: Dio = GRAINSIZE IN mm AT I09%FINER THAN
REMARKS :

HAZEN PERMEABILITY ESTIMATE (Di)® =

AND 36-50% | gRAVEL 1. 06 4
=, L7, Some  SMan : Same Ceny SOME 21-359, | SAND 29.3 i %

TRACE CI-}HA VEL UriE  ilesew | S —29.94 «
CLAY _ =2/ Ll o

TRACE 1=10%
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM




c RA Consulting Enginsars

CONESTOGA-ROVERS & ASSOCIATES

GRAIN SIZE CURVE

CLIENT: 7. Alagy ’é LF

PROJECT NUMBER:

Ol Y¥S

LAB. NUMBER: M BS 77

LOCATION:

BN - F)

HOLE:

- ———

SAMPLE:

2¢5

DEPTH:

= lo Fr.

TECHNICIAN: - Geanab:  OATE Apyempee Y-/5)

GRAVEL SIZES
COBBLES

SAND SIZES

SILT

CLAY

HAZEN PERMEABILITY ESTIMATE (Dio)® =

I-1e- o7

cm/see

NOTE: Dio = GRAINSIZE IN mm AT 10% FINER

THAN

REMARKS :

LiTLE SANDS.

51«_7*, Seme Ciny

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

COARSE FiNE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
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LITTLE n-20%

TRACE 1=10%
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CLIENT: ér_ KYIARY '-__5 LFE
PROJECT NUMBER: o/, 455

an Consulting Englnears LAB. NUMBER: /2R 35 ¢ ¥

CONESTOGA-ROVERS & ASSOCIATES LOCATION: ﬂ! /2 - 9/
HOLE: —_ SAMPLE: 3@
GRAIN SIZE CURVE DEPTH: 9s- /3.5 1
TECHNICIAN: 7 éﬁijgﬁg ! DATE: é@!égggﬂﬁ d /g
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
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GRAIN SIZE DISTRIBUTION FIGURE 2
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5y BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix D

Perth County Groundwater Study 2003 Mapping
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Water Level Monitoring

Water Level Monitoring F1
Groundwater Flow Maps F2
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Table F1.2

Vertical Gradients
St. Marys Landfill

Vertical Gradients

Shallow well| OW4-84 [ OW8B-10 | OW9B-91 | OW32-96 | OW34-96
Top of screen 312.77 308.89 313.64 316.61 316.48
Bottom of screen 311.47 307.99 311.64 311.11 311.78
Mid-point| 312.12 308.44 312.64 313.86 314.13
Deep well| OW7-91 [ OW8A-91 | OW9A-91 | OW32A-02| OW33-96
Top of screen 280.89 287.59 280.56 281.86 310.95
Bottom of screen 275.49 281.89 277.36 278.81 307.25
Mid-point| 278.19 284.74 278.96 280.34 309.10
Sep-91 -0.79 -0.85
Sep-91 -0.79 -0.85
Nov-91 -0.79 -0.86
Nov-91 -0.86
Dec-91 -0.78 -0.85
Dec-91 -0.77 -0.85
Dec-91 -0.84
Dec-91 -0.84
Dec-91 -0.75 -0.83
Jan-92 -0.73 -0.82
Feb-92 -0.72 -0.85
Feb-92 -0.72 -0.82
Mar-92 -0.69 -0.80
May-92 -0.72 -0.82
Aug-92 -0.76 -0.83
Nov-92 -0.71 -0.81
Feb-93 -0.68 -0.77
May-93 -0.80
Aug-93 -0.82
Apr-94 -0.71 -0.80
Sep-94 -0.86
Apr-95 -0.74 -0.84
Sep-95 -0.87
Apr-96 -0.70 -0.83
Sep-96 -0.86 -1.41
Apr-97 -0.71 -0.81 -1.64
Sep-97 -0.84 -1.39
Apr-98 -0.78 -0.84 -1.64
Sep-98 -0.89 -1.24
Apr-99 -0.88 -1.64
Sep-99 -0.90 -1.23
Apr-00 -0.90 -1.65
Sep-00 -0.88 -1.57
Apr-01 -0.71 -0.85 -1.63
Sep-01 -0.88 -1.23
Apr-02 -0.74 -0.87 -1.64
Sep-02 -0.88 -1.27
Apr-03 -0.74 -0.87 -0.94 -1.67
Sep-03 -0.89 -0.94 -1.26
May-04 -0.73 -0.85 -0.93 -1.65
Sep-04 -0.89 -0.95 -1.35
Apr-05 -0.76 -0.88 -0.96 -1.67
Nov-05 -0.93 -0.99 -1.27
Apr-06 -0.73 -0.86 -0.94 -1.65
Nov-06 -0.75 -0.88 -0.96 -1.67
Apr-07 -0.73 -0.86 -0.94 -1.63
Nov-07 -0.80 -0.92 -0.95 -1.16
Apr-08 -0.70 -0.84 -0.92 -1.67
Nov-08 -0.79 -0.89 -0.96 -1.58
Apr-09 -0.73 -0.84 -0.92 -1.63
Nov-09 -0.88 -0.96 -1.43
Mar-10 -0.74 -0.87 -0.95 -1.63
Nov-10 -0.80 -0.89 -0.97 -1.44
Mar-11 -0.85 -0.94 -1.65
Dec-11 -0.77 -0.88 -0.87 -0.96 -1.68
Apr-12 -0.90 -0.87 -0.95 -1.54
Nov-12 -0.95 -0.87 -0.95 -1.33
May-13 -0.72 -0.84 -0.85 -1.66
Oct-13 -0.78 -0.92 -0.88 -0.96 -1.68
Jun-14 -0.92 -0.88 -0.95 -1.52
Nov-14 -0.96 -0.89 -0.98 -1.54
May-15 -0.94 -0.88 -0.96 -1.55
Sep-15 -0.97 -0.90 -0.97 -1.31
14-Dec-15 -0.96 -0.90 -0.98 -1.44
8-Mar-16 -0.79 -0.91 -0.88 -0.96 -1.65
29-Mar-16 -0.79 -0.92 -0.87 -0.96 -1.67
27-Apr-16 -0.72 -0.88 -0.86 -0.95 -1.62
31-May-16 -0.90 -0.88 -0.96 -1.56
29-Jun-16 -0.93 -0.89 -0.96 -1.42
27-Jul-16 -0.95 -0.89 -0.95 -1.24
4-Oct-16 -0.98 -0.91 -0.94 -1.15

Notes:
- downward gradient

+ upward gradient

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2017 EA HG Study Tables.xIsx

Date: 4/13/2017

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study 300032339.0000



Table F1.3

Surface Water Measurements

St. Marys Landfill

Upstream Basin B Midstream Basin A Downstream
Location " SP1B-94 | SP2B-94 SP3A-94 SP5A-94 SP4A-94

SPIHIT (Inlety | (Outlet) P2k (South Inlet) (North Inlet) (Outlet) Sl
Reference 310.32 (Shallow)
Elevation 311.240 | Flow (4) 314.63 @) 310.190 314.42 314.62 @) 309.38 (Deep) Flow (4)
Feb-93 310.01 309.2 308.44
Aug-93 Dry Dry Dry
Apr-94 310.3 313.1 309.7 313.19 313.19 309.22 167 L/s
Sep-94 310.06 312.45 Dry 309.39 Dry Dry Dry 308.9 12.7 Lis
Apr-95 310.25 313.56 Flowing 309.64 313.81 313.48 Flowing 309.23 170 L/s
Sep-95 310.06 312.49 Dry 309.33 Dry Dry Dry 309.25 28 L/s
Oct-95 3| 310.17 NA Flowing 309.48 - 313.08 Flowing 309.13 130 L/s
Apr-96 310.19 NA Flowing 309.49 Dry Dry Flowing 309.04 160 L/s
Sep-96 310.08 312.57 Dry 309.32 Dry Dry Dry 308.87 9L/s
Oct-96 3( 310.23 NA Flowing 309.52 313.54 313.03 Flowing 309.11 230 L/s
Apr-97 310.11 313.37 Flowing 309.35 313.63 313.02 Flowing 308.96 58.6 L/s
Sep-97 309.95 NA Flowing 309.19 Dry Dry Flowing NA 4.7 LIs
Apr-98 3( 310.11 NA Flowing 309.42 313.51 313.06 Flowing 309.06 118 L/s
Apr-98 310.01 312.64 Flowing 309.29 Dry 313.01 Flowing 309.03 220 L/s
Sep-98 309.91 312.1 Flowing 309.22 Dry Dry Dry NA 10 L/s
Apr-99 310.05 312.60 Flowing 309.37 Dry Flowing Flowing 309.07 60 L/s
Jun-99 3| 310.12 313.33 Flowing 309.41 Dry Flowing Flowing 309.06 35L/s
Sep-99 310.00 313.01 Flowing 309.28 Dry Dry Dry 309.01 41 L/s
Apr-00 310.05 313.54 Flowing 309.44 Dry 313.23 Flowing 309.04 146 L/s
Jun-00 3| 310.46 313.74 Flowing 310.05 313.69 313.54 Flowing >309.38 4012 L/s
Sep-00 310.03 313.59 Flowing 309.44 313.77 313.62 Flowing 309.01 98 L/s
Apr-01 310.02 313.39 Flowing 309.70 314.03 313.81 Flowing 309.05 89 L/s
Jun-01 3 [ 310.01 313.49 Dry 309.73 Dry 312.54 Dry 309.08 784 Lis
Sep-01 309.92 Dry Dry 309.54 Dry Dry Dry 308.99 17 L/s
Apr-02 309.96 313.58 Dry 309.61 314.14 313.92 Flowing Dry 143.62 L/s
Sep-02 309.88 Dry Dry 309.45 Dry Dry Dry Dry 31.16 L/s
Apr-03 309.93 313.43 Flowing 309.69 Dry Dry Dry 309.06 118.52 L/s
Jun-03 3| 309.93 313.6 Flowing 309.65 Flowing Flowing Flowing 309.06 42.08 L/s
Sep-03 309.82 Dry Dry 309.50 Dry Dry Dry Dry 28.15 L/s
May-04 309.86 NA 309.81 314.21 NA Dry NA 504 L/s
Sep-04 309.78 No Flow | No Flow 309.51 Dry Dry Dry Dry 3.54L/s
Apr-05 309.89 Bent No Flow 309.73 Too Deep/No Flow ' Too Deep/Low flow Flowing 309.07 168 L/s
Jul-05 3| 309.83 313.41 Flowing 309.66 Dry Dry Flowing NA NA
Nov-05 309.83 313.51 Flowing 309.67 Dry Dry Flowing NA 20 L/s
Apr-06 310.05 313.18 Flowing 309.70 Too Deep Flowing Flowing 309.03 66 L/s
Jul-06 3| 310.62 313.48 Flowing Too Deep Too Deep 313.73 Flowing NA NA
Nov-06 309.98 313.19 Flowing 309.77 Too Deep/No Flow Flowing Flowing 309.05 51L/s
Apr-07 310.00 Dry Flowing 309.78 313.97 Too Deep/Flowing | Flowing Dry 69.23 L/s
Nov-07 309.77 313.64 Flowing Dry Dry Dry Dry Dry 9.01L/s
Apr-08 309.98 313.70 Flowing 309.77 T-Bar Removed Dry NA Dry 97.01 L/s
Aug-08 309.94 313.76 Flowing 309.74 Dry Dry Flowing Dry 105.0 L/s
Nov-08 310.23 313.74 Flowing 309.97 Flowing Flowing Flowing 309.25 398.82 L/s
Apr-09 310.42 313.49 Flowing 309.85 Dry Flowing Flowing 309.15 324.72 LIs
Nov-09 NA 313.20 Flowing 309.36 Dry Dry Flowing Dry 1541 L/s
Mar-10 309.88 313.79 Flowing 309.69 Dry Flowing Flowing Dry 49.34 L/s
Nov-10 NA 313.84 Flowing 309.78 Dry Flowing Flowing 309.255 310.50 L/s
Mar-11 310.39 313.73 Flowing 309.56 Dry Dry Flowing 308.88 528.48 L/s
Oct-11 310.08 313.83 Flowing | T-Bar Missing Dry Dry Flowing 309.01 21741 LIs
Dec-11 310.47 313.84 Flowing | T-Bar Missing Dry Dry Flowing Dry 639.20 L/s
Apr-12 310.35 313.73 Flowing Dry Dry Dry Flowing Dry 48.0 L/s
Aug-12 310.08 313.83 Flowing | T-Bar Missing Dry Dry Flowing 309.01 40.0 L/s
Nov-12 310.47 313.84 Flowing | T-Bar Missing Dry Dry Flowing Dry 11.12 L/s
May-13 310.83 313.82 Flowing 309.52 Ponded Dry Flowing 308.95 (6)
Oct-13 310.94 313.86 Flowing NA Ponded Dry Flowing 308.98 170.57 L/s
Jun-14 310.79 Trickle Dry 309.43 Dry Dry Dry 308.95 3.13L/s
Nov-14 310.83 313.87 Flowing 309.55 Ins Dry Flowing 309.07 13.61L/s
May-15 310.80 Trickle Dry 309.52 Ponded Dry Dry 308.91 1.49 L/s
Sep-15 310.75 Dry Dry Dry Dry Dry Dry Dry Dry
Mar-16 310.93 |167.27 L/s 309.74 309.05 170.55 L/s
Apr-16 310.82 | 15.04 L/s Flowing 309.57 Ponded Dry Flowing 308.79 16.47 L/s
May-16 310.81 | 8.88L/s 309.50 308.73 10.60 L/s
Jun-16 310.79 1.71L/s 309.44 Dry 0.64 L/s
Jul-16 310.77 Ins Dry Dry Dry
Oct-16 310.80 Ins Dry Dry 309.45 Dry Dry Dry 308.94 1.84 L/s

Notes:

Reference elevation refers to top of staff gauge (T-bar) elevation based on most recent survey information of top of staff gauge.

* SP1-10 replaced SP1-93 after the Town took ownership of the Site property in 2009

** Reference elevation - top of culvert - Surveyed October 12, 2006 used for SP1B as of July 2005.

(6]
@)
(©)
Ins
NA

R.J. Burnside & Associates Limited

File: 032339 St. Marys 2017 EA HG Study Tables.xIsx

Date: 4/13/2017

T -bar removed during reconstruction of Retention Pond.
Water levels are not recorded. Dry or flowing conditions are noted.
Water levels recorded after rainfall event.
Insufficient water to obtain a sample

T-bar not accessible (area flooded, bent or missing T-bar, overgrowth of weeds)

4
(©)
(6)
Dry

Rectangular channel cross section assumed

T-Bar elevation not consistent with historical information; Resurveyed in 2009
Flow meter did not work properly

Dry at T-bar

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study
300032339.0000



Table F1.4
Phase | Leachate Elevations
St. Marys Landfill

Manhole ID M.H.-1 M.H.-2 M.H.-3 M.H.-4 M.H.-5 M.H.-6 M.H.-7 M.H.-8 M.H.-16A M.H.-15A
Invert Elev. 314.199 314.928 316.04 316.767 316.366 315.966 315.532 315.147 313.91 313.536
Reference Elev. 320.47 319.88 319.08 319.91 319.49 319.31 319.36 319.55 319.02 316.65

May-89 318.57 317.53 317.57 319.50 319.21 318.91 319.25 319.21

Aug-89 318.69 319.60 317.68 317.78 317.80 Buried 317.50 317.67

Nov-89 318.70 317.91 317.75 318.00 317.81 317.87 317.64 317.87

Feb-90 - - - - - - - -

Apr-90 317.50 - 317.85 318.15 - - - -

May-90 317.07 317.02 317.07 317.17 317.16 317.97 317.94 Buried

May-90 316.86 318.14 316.20 318.73 318.26 319.25 318.07 317.85

Aug-90 317.11 318.06 316.44 A 317.63 Buried 319.11 317.74

Nov-90 315.06 Dry Dry Flooded 316.06 Buried Flooded Dry

Feb-91 316.70 316.70 316.68 316.72 316.70 Buried Buried 316.64

May-91 316.08 316.21 316.18 316.71 316.56 Buried 317.87 316.22

Aug-91 314.65 Dry Dry Dry Dry Dry Dry Dry

Nov-91 314.62 Dry Dry Dry Dry Dry Dry Dry

Feb-92 - - - - - - - -

May-92 314.88 315.37 Dry Dry Dry Dry * *

Aug-92 316.36 * * Dry Dry Dry Dry 315.53

Nov-92 316.44 316.45 316.43 Dry 316.44 316.44 316.43 316.44

Feb-93 315.68 315.68 Dry Dry Dry Dry 315.65 315.66

May-93 316.79 316.78 316.81 316.8 316.8 316.81 316.79 316.8

Aug-93 316.42 316.42 316.41 Dry 316.41 316.43 316.4 316.42

Apr-94 316.52 316.54 316.51 Dry 316.52 316.53 316.52 316.53

Sep-94 314.90 315.13 Dry Dry Dry 315.73 315.49 315.05

Apr-95 316.35 316.36 316.35 Dry 316.35 316.36 316.34 316.35

Nov-95 316.20 316.21 316.2 Dry Dry 316.21 316.19 316.19

Apr-96 316.61 316.67 316.67 Dry 316.67 316.68 316.66 316.66

Sep-96 315.99 316.00 Dry Dry Dry 316 315.98 315.98

Apr-97 316.93 316.93 316.93 316.91 317.12 316.94 316.92 316.93

Sep-97 315.14 Dry Dry Dry Dry Dry Dry Dry

Apr-98 314.27 315.14 Dry Dry Dry 315.83 315.5 315.08

Sep-98 314.26 315.14 Dry Dry Dry 315.83 315.5 315.08

Apr-99 314.26 315.12 Dry Dry 316.12 315.83 315.5 315.08

Sep-99 Wet Wet Dry Dry Wet Wet Wet Wet

Apr-00 Flowing Flowing Dry Dry Wet Flowing 315.53 Flowing

Sep-00 Flowing Wet Dry Dry Dry Wet 315.53 Wet

Apr-01 Flowing Flowing Dry Dry Wet Flowing 315.55 Flowing

Sep-01 Wet Dry Dry Dry Dry Dry Dry Dry

Apr-02 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing

Sep-02 - Wet Dry Dry Dry Wet 315.55 Wet

Apr-03 314.63 Flowing Wet Dry Flowing Flowing Flowing Flowing

Sep-03 Dry Dry Dry Dry Dry Dry Wet Flowing

May-04 315.89 315.96 Wet/No Flow Dry Wet/Flowing 315.98 315.93 315.96 Flowing Flowing

Sep-04 Wet/Flowing Dry Dry Dry Dry Dry Wet/No Flow | Wet/No Flow -- Wet/Flowing

Apr-05 315.89 315.93 Wet/No Flow Dry Wet/Flowing 316.11 315.90 315.90 Wet/Flowing Wet/Flowing

Nov-05 314.58 Wet/Flowing Dry Dry Dry Wet/Flowing Wet/Flowing Wet/Flowing Flowing Flowing

Apr-06 315.62 315.65 Wet Dry Wet Flowing 315.63 315.63 Flowing Flowing

Nov-06 315.76 315.78 Wet/No Flow Dry Wet/No Flow | Wet/Flowing 315.77 315.77 Flowing Flowing

Apr-07 Wet/Flowing Wet/Flowing Dry Dry Wet/No Flow | Wet/No Flow Wet/No Flow Wet/Flowing -- --

Nov-07 Wet/Flowing Dry Dry Dry Dry Wet/Flowing Wet/No Flow | Wet/No Flow Wet/Flowing Wet/Flowing

Apr-08 Wet/Flowing Wet/Flowing Wet/Flowing Dry Wet/No Flow | Wet/No Flow Wet/No Flow Wet/Flowing Wet/Flowing Wet/Flowing

Nov-08 Wet/Flowing Wet/Flowing Wet/Flowing Dry Flowing Flowing Flowing Wet/Flowing Wet/Flowing Wet/Flowing

Apr-09 Dry Dry Flowing Dry Flowing Flowing Flowing Flowing Flowing Flowing

Nov-09 Wet/Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing

Mar-10 Flowing Flowing Wet Dry Wet Flowing Wet Wet Flowing Flowing

Nov-10 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing Flowing Flowing

Mar-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing

Dec-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing

Apr-12 Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing

Nov-12 Flowing Flowing Dry Dry Wet Wet Wet Flowing Flowing Flowing

May-13 Flowing Flowing 316.09 Dry Flowing Flowing Flowing Flowing Flowing Flowing

Oct-13 Flowing Flowing 317.43 Dry 316.45 Flowing Flowing Flowing Flowing Flowing

Jun-14 Flowing Wet 317.42 Dry Wet Wet Wet Wet Flowing Flowing

Nov-14 Very Slow Flow| Very Slow Flow 317.42 Dry Wet/No Flow | Wet/No Flow Wet/No Flow |Very Slow Flow Flowing Very Slow Flow

May-15 Very Slow Flow| Very Slow Flow 317.52 Dry Pond/No Flow | Pond/No Flow | Pond/No Flow | Pond/No Flow Flowing Very Slow Flow

Sep-15 Very Slow Flow| Pond/No Flow 317.42 Dry Dry Pond/No Flow | Pond/No Flow | Pond/No Flow Slow Flow Flowing

Apr-16 Very Slow Flow| Very Slow Flow 317.55 Very Slow Flow 316.58 Very Slow Flow | Very Slow Flow | Very Slow Flow| Very Slow Flow | Very Slow Flow

Oct-16 Very Slow Flow| Pond/No Flow 317.43 Dry Pond/No Flow | Pond/No Flow | Pond/No Flow Dry Very Slow Flow | Very Slow Flow
Notes:

All elevations in metres above mean sea level (m AMSL).
Reference elevation is elevation of top of steel frame and grate.

* Data obtained during monitoring is not consistent with other data.

Buried - MH covered by waste or interim cover material

- No Data

A - Leachate running into manhole.
(1) - Leachate pumped from holding tank prior to measuring levels.
Wet - bottom of MH wet, but no leachate accumulation

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study
300032339.0000

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2017 EA HG Study Tables.xIsx

Date: 4/13/2017 Page 1 of 1



Table F1.5
Phase lI/lll Leachate Elevations
St. Marys Landfill

Manhole ID MH1 MH2 MH3 MH4 MH5 MH6 2 MH7 MH8 MH9 | MH10 | MH11 | MH12 MH13 MH14 MH15 MH16 MH17 MH18 MH19 MH20 MHA MHB
Invert Elev. 313.25 312.81 312.12 314.79 315.07 | 315.42 | 315.81|316.13 | 317.60|317.45 317.13 316.79 316.28 313.93 314.397 314.871 311.76 310.79
Reference Elev. 1 317.24 318.27 318.26 319.31 318.13 320.00 320.29 321.82 321.75 319.77 319.13 319.11 318.57 318.13 318.33 315.72
May-93 NA NA NA
Aug-93 NA NA NA
Apr-94 NA NA NA
Sep-94 Dry Dry 312.73
Apr-95 Dry 312.84 312.84 Dry Dry
Sep-95 Dry Dry 312.55 Dry Dry
Apr-96 Dry 313.24 313.26 Dry Dry
Sep-96 Dry 313.3 313.3 Dry Dry
Apr-97 Dry Dry 312.64 Dry Dry
Sep-97 Dry 313.06 313.06 Dry 314.28
Apr-98 Dry Dry 312.14 Dry 314.36
Sep-98 Dry Dry 312.15 Dry Dry
Apr-99 312.27 312.83 312.14 Dry Dry
Sep-99 Dry Flowing Flowing Dry No Flow
Apr-00 Wet Flowing Flowing Wet Dry
Sep-00 Dry Wet 312.49 Dry Wet
Apr-01 Wet Flowing Flowing Dry Wet
Sep-01 Dry Dry 312.69 Dry Dry
Apr-02 Flowing Flowing 312.29 Flowing Flowing
Sep-02 Dry 313.2 310.88 Wet Dry Dry
Apr-03 Flowing Flowing Flowing Flowing Flowing Wet
Sep-03 Dry Dry Dry Dry Dry Dry
May-04 Wet/Flowing | Wet/Slight Flow | Wet/Slight Flow | Wet/Flowing Dry Wet/Flowing | Wet/Flowing | Wet/Flowing Overflowing
Sep-04 Dry Dry 308.25 Wet/Slight Flow Dry Dry Dry 314.85 Dry | Top Flowing
Apr-05 Wet/No Flow | Wet/No Flow Wet/Flowing Flowing Flowing Wet/No Flow | Wet/No Flow | Wet/No Flow Dry Dry 315.34 | Overflowing
Nov-05 Dry Wet/No flow Flowing Wet/Flowing | Wet/Flowing | Wet/Flowing Wet/Flowing Wet Flowing 314.74 Dry 315.33 | Top Flowing
Apr-06 Wet Wet Flowing Flowing Flowing Wet Wet Wet Flowing 315.00 Dry 315.32 | Top Flowing
Nov-06 Wet/No Flow | Wet/No Flow Flowing Flowing Wet/Flowing | Wet/Flowing Wet/Flowing | Wet/No Flow | Wet/Flowing 315.23 Dry 315.32 | Top Flowing
Apr-07 Wet/No Flow | Wet/No Flow Flowing Wet/Flowing | Wet/Flowing | Wet/Flowing Wet/Flowing Dry Wet/Flowing 315.19 Dry 315.32 | Top Flowing
Nov-07 Dry Dry Wet/Flowing Wet/No Flow | Wet/No Flow | Wet/Flowing | NA NA Wet/No Flow | Wet/No Flow | Wet/No Flow 314.91 Dry 315.12 315.12
Apr-08 Wet/No Flow | Wet/No Flow 312.59 Wet/No Flow | Wet/Flowing | Wet/Flowing | NA NA NA NA Wet/Flowing | Wet/No Flow | Wet/Flowing Dry 315.35 315.37
Nov-08 Dry Dry Flowing Flowing Flowing Flowing NA NA | Wet/Flowing | Wet/Flowing | Wet/Flowing | Wet/Flowing 315.38 Wet 315.14 | Top Flowing
Apr-09 Dry Dry Flowing Flowing Flowing Flowing NA NA Flowing Flowing Wet Flowing 315.05 Flowing 315.14 | Top Flowing
Nov-09 Wet Wet Flowing Flowing Wet Wet 315.11 NA Wet Dry Wet Wet 314.85 Wet 315.29 315.34
Mar-10 3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA | Top Flowing
Nov-10 Wet Flowing Flowing Flowing Flowing Flowing NA NA NA NA Flowing Flowing Flowing Flowing 314.87 Wet 315.11 | Top Flowing
Mar-11 Wet Flowing Flowing Flowing 313.38 Flowing NA NA NA NA Flowing Flowing Wet Flowing 315.04 Dry 315.13 | Top Flowing
Dec-11 Wet Flowing Flowing Flowing Flowing Flowing |Flowing| NA NA NA Flowing Flowing Flowing Flowing 315.27 Wet 315.08 | Top Flowing
Apr-12 Dry Flowing Flowing 312.84 Flowing Flowing | Flowing| NA Dry Wet Flowing Flowing Wet Flowing 314.95 Dry 315.12 | Top Flowing
Nov-12 Wet Wet Flowing Flowing Wet Flowing Wet NA Wet Wet Wet Wet Wet Wet 314.96 Wet 315.12 | Top Flowing
May-13 Dry Flowing Flowing Dry Flowing Flowing 315.23 NA Flowing 316.66 Flowing Flowing Flowing Flowing 315.11 Dry 315.11 | Top Flowing
Oct-13 Dry Dry Flowing 313.75 Flowing Flowing 315.24 | Flowing Flowing 316.65 Flowing Flowing Flowing Flowing 315.29 Dry 315.09 | Top Flowing
Jun-14 Wet Wet Trickle 314.48 314.52 Flowing 315.16 | Wet Trickle 316.65 Trickle Wet Wet Trickle 315.05 314.9 315.12 315.36
Nov-14 Dry Dry Trickle NA 314.52 Flowing 315.22 | Trickle Trickle 316.66 | Wet/No Flow | Wet/No Flow Dry Wet/No Flow 315.08 Dry 315.14 315.37
May-15 Pond/No Flow] Pond/No Flow Trickle NA 314.55 Flowing 315.23 | Trickle | NA | Trickle| Dry | Trickle | Pond/No Flow |316.65 Pond/No Flow Trickle Pond/No Flo Trickle 314.77 Dry 315.11 315.35
Sep-15 Dry Dry Trickle NA 314.43 Trickle 315.29 NA NA NA Wet Dry Dry 316.57 Dry Dry Dry Pond/No Flow|  314.82 Pond/No Flow| 315.13 315.36
Apr-16 Trickle Trickle Trickle NA Trickle Trickle 315.23 NA | Trickle | Trickle | Trickle| Dry Trickle 316.65 Trickle Trickle Trickle Trickle 314.91 Trickle 315.13 315.35
Oct-16 Trickle Trickle Trickle Trickle 314.60 Trickle Dry | Trickle | Trickle | Trickle | Dry Dry Dry 316.67 Trickle Trickle Trickle Trickle Dry Trickle 315.03 315.26

Notes:

Al elevations in metres above mean sea level (m amsl).

Reference elevation of manholes is elevation of top of steel frame and grate.

1 | ber 23, 2009

2.1.46 m spacer added to MH 6 in 2008 to bring MH cover elevation above grade.
3. Phase II/lll Manholes were not inspected during the March 2010 event due to the disposal of ACM at the site on the day of the inspection.
NA - not accessible

Wet - bottom of MH wet, but no leachate accumulation

Overflowing - indicates that groundwater was flowing out the top of the MH cover.
Top Flowing - indicates that groundwater was flowing out of the manhole riser.
Invert elevations MH8 to MH13 from 2013 Cell 8 Construction documents

R.J. Burnside & Associates Limited ) Town of St. Marys Landfill
File: 032339 St. Marys 2017 EA HG Study Tables.xIsx Environmental Assessment Hydrogeology Study

Date: 4/13/2017 Page 1 of 1 300032339.0000
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Table H1
Potential Impacts

R.J. Burnside & Associates Limited

File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity Quality Quantity Quality
Method 1 Vertical Expansion of Existing Landfill (577,000 m3)
Potential for increased leachate elevation Potential for contaminated runoff
Added height to Phase | and Phase II/lll . . . o
. . N1 [Increased leachate strength | o N2 |- increased head could drive leachate o} N3 |from footprint during filling
during operation . . . .
into sand/silt seam and into till
Decreased generation - Potential for increased leachate elevation Increased runoff from footprint
Added height to Phase | and Phase II/11I . & . . . P Potential for leachate breakout on
P lincreased runoff on longer | o N2 |- increased head could drive leachate N4| - longer side slopes N5 | .. .
when closed . . : . ) ) . final side slope
side slopes into sand/silt seam and into till No change outside footprint
Filled between Phase | and Phase II/11l - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increased waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Footprint does not encroach on stormwater o o P No alterations to stormwater basin with P No alterations to stormwater basin o
basins regard to sand/silt seam location
. No alterations to water course
Footprint does not encroach on watercourse| o o o P i o
location
Method 2 Horizontal Expansion of Existing Landfill (733,000 m3)
Height slighlty less than current Phase | and
o o o o o
Phase I/l
. Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increased waste footprint N6 o, . N7 . ) o} . N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint in centre of property - o o P Creates large buffer between fill and o P Creates large buffer between fill and
farther from boundary property boundary property boundary
. . Potential for increased leachate elevation .
Create long narrow depressions between could cause surface ponding . . Potential for leachate breakout on
. . L N9 . L . o} N2 |- increased head could drive leachate P |Decreased stormwater runoff N5 | .. .
footprint expansion and existing Phases and increased infiltration . . final side slope
into sand/silt seam
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o] N10 , N10 o} o]
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o} o} N11 o} o}
surface of waste and bedrock
Displaces stormwater basins - requires Potential for migration of stormwater
. o} o} N12 . , o} o]
relocation downward into sand/silt seam
. . S . . . Increase waste to watercourse
Potential to change flow Potential for migration of leachate Will require alterations of surface P | .
. . . S . . distance
Displaces watercourse - requires relocation | o N13|direction in shallow N14{laterally into sand/silt seam (exposed on |[N15(water movement to reach new
groundwater bank of watercourse) watercourse N16|Decrease CKD to watercourse distance
Legend
o [No net impact or neutral when compared to the existing site
P [Positive Impact
- Negative impact - numbered in order in which they appear on table
Follow number to mitigation tables

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

Project No 300032339.000



Table H1
Potential Impacts

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity | Quality Quantity Quality
Method 3 Combionation of Vertical and Horizontal Expansion of Existing Landfill (Method 1 and Method 2) (756,000 m3)
Filled between Phase | and Phase II/11l - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increased waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Increased waste footprint but less area than NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
Method 2 waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint in centre of property - o o P Creates large buffer between fill and o P Creates large buffer between fill and
farther from boundary property boundary property boundary
Eliminates long narrow depressions
between footprint expansion and existing o o o o o
Phases created by Method 2
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o] N10 , N10 o} o]
sand/silt seam seam
Displaces stormwater basins - requires Potential for migration of stormwater
. o} o} N12 . , o} o]
relocation downward into sand/silt seam
. . N . . . Increase waste to watercourse
Potential to change flow Potential for migration of leachate Will require alterations of surface P dist
Displaces watercourse - requires relocation | o N13|direction in shallow N14{laterally into sand/silt seam (exposed on [N15(water movement to reach new stance
groundwater bank of watercourse) watercourse N16|Decrease CKD to watercourse distance
Method 4 Development of a New Landfill Footprint (397,000 m3)
Potential to change flow Potential for increased leachate elevation . .
. . L . . Potential for contaminated runoff
Adds height to currently flat area N13|direction in shallow N2 |- increased head could drive leachate o N8 from fill area
groundwater into sand/silt seam
Potential decreased infiltration Increased runoff from western side
Adds slopes to currently flat area o o, . o N17, .
(increased runoff) - minor slopes into watercourse
. Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increases waste footprint N6 o |, . N7 . ) o] . N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint closer to eastern Shorter travel distance between bottom
o] o] N11 o] o]
property boundary of waste and bedrock
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation o] N10 ) N10 o] o]
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o] o] N11 o] o]
surface of waste and bedrock
Footprint does not encroach on stormwater o o P No alterations to stormwater basin with P No alterations to stormwater basin o
basins regard to sand/silt seam location
Footprint does not encroach on watercourse o o P No alterations to water course with N17 Increased runoff from western side NS Potential for contaminated runoff
but is close to top of bank regard to sand/silt seam slopes into watercourse from fill area
Potential to change current
) ) CKD leachate unknown . & )
Overlaps part of cement kiln dust stockpile [N18 L N19mounding in CKD stockpile and o} o} o}
Combination unknown . )
change shallow flow direction

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study
Project No 300032339.000

R.J. Burnside & Associates Limited
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx
Date: 6/1/2016



Table H1
Potential Impacts

R.J. Burnside & Associates Limited

File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx

Date: 6/1/2016

Description of Site Alteration Leachate Generation Groundwater Surface Water
Quantity | Quality Quantity Quality
Method 5 Vertical Expansion of Existing plus Development of a New Landfill Footprint (Method 1 and Method 4) (974,000 m3)
Potential for increased leachate elevation Potential for contaminated runoff
Added height to Phase | and Phase II/lll . . . o
. . N1 [Increased leachate strength | o N2 |- increased head could drive leachate o} N3 |from footprint during filling
during operation . i . )
into sand/silt seam and into till
Decreased generation - Potential for increased leachate elevation Increased runoff from footprint
Added height to Phase | and Phase II/11I . & . . . P Potential for leachate breakout on
P lincreased runoff on longer | o N2 |- increased head could drive leachate N4| - longer side slopes N5 | .. .
when closed . . : . ) ) . final side slope
side slopes into sand/silt seam and into till No change outside footprint
Potential to change flow Potential for increased leachate elevation . )
. L ) . Potential for contaminated runoff
Added height to currently flat area 0 N13ldirection in shallow N2 |- increased head could drive leachate o} N8 from fill area
groundwater into sand/silt seam
Potential decreased infiltration Increased runoff from western side
Added slopes to currently flat area o o[, . o N17 . o
(increased runoff) - minor slopes into watercourse
. Increased infiltration into Potential decreased infiltration Potential for migration of leachate Decreased runoff during filling Potential for contaminated runoff
Increased waste footprint N6 o[, . N7 . . o s N8 .
waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
Filled between Phase | and Phase II/IIl - NG Increased infiltration into o Potential decreased infiltration N7 Potential for migration of leachate o Decreased runoff during filling NS Potential for contaminated runoff
increases waste footprint waste (increased runoff) - minor downward into sand/silt seam Increased runoff from finished slopes from fill area
New waste footprint closer to eastern o o N1 Shorter travel distance between bottom o o
property boundary of waste and bedrock
. Could intersect saturated soil or Could intersect saturated soil or sand/silt
5 metre excavation east of watercourse o} N10 , N10 o} o]
sand/silt seam seam
Bottom of waste may be closer to bedrock Shorter travel distance between bottom
o} o} N11] o} o}
surface of waste and bedrock
Footprint does not encroach on stormwater o o p No alterations to stormwater basin with p No alterations to stormwater basin o
basins regard to sand/silt seam location
Footprint does not encroach on watercourse o o p No alterations to water course with N17 Increased runoff from western side NS Potential for contaminated runoff
but is close to top of bank regard to sand/silt seam slopes into watercourse from fill area
Potential to change current
) ) CKD leachate unknown . )
Overlaps part of cement kiln dust stockpile [N18 L N19mounding in CKD stockpile and | o o o
Combination unknown .
change shallow flow direction
Legend
o [No net impact or neutral when compared to the existing site
P [Positive Impact
- Negative impact - numbered in order in which they appear on table
Follow number to mitigation tables

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

Project No 300032339.000



Table H2

Groundwater Mitigation Measures and Ranking

Alternative Methods

2 3 4
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
N1 Increased leachate strength Added height to Phase | and Phase II/Ill Leachate | Mor‘utor Ieachate quality and quantity in leachate collection system
- Review capacity of sewage treatment plant
* Monitor flow rate from leachate collection system
Added height to Phase | and Phase II/11I GW y )
- Leachate head control by enchanced or modified leachate collection system
Potential for increased leachate elevation - . . e . .
) ) ) . |Create long narrow depressions between - Design stormwater control between existing and expansion footprints for
N2 D increased head could drive leachate into sand/silt . . . Leachate . . - L
footprint expansion and existing Phases operation and closed stages to prevent ponding and infiltration into waste
seam
* Map presence and remove sand/silt seams
™ Added height to currently flat area GW PP . / L. .
* Install a leachate collection system of similar design to current system
. * Design and operations to reduce work area & interim cover to promote clean
Filled between Phase | and Phase II/III - g P P
D . ) Leachate  |runoff
_— L . increased waste footprint . ) ) )
e Increased infiltration into waste (increased * Evaluate leachate generation potential against sewage treatment plant capacity
leachate generation) - Design and operations to reduce work area & interim cover to promote clean
DI D Increased footprint area Leachate |runoff
- Evaluate leachate generation potential against sewage treatment plant capacity
Filled between Phase | and Phase II/Ill - GW * Map presence and remove sand/silt seams
- Potential for migration of leachate downward into |increased waste footprint * Extend leachate collection system between Phase | and Phase II/Ill
sand/silt seam . * Map presence and remove sand/silt seams
™ ™ Increased footprint area GW i . )
- Install a leachate collection system of similar design to current system
N9 P Could cause surface ponding and increased Create long narrow depressions between Leachate - Design stormwater control between existing and expansion footprints for to
infiltration footprint expansion and existing Phases prevent ponding and infiltration into waste
* Map presence and remove sand/silt seam
* Map depth to water table and maintain landfill base above water table
N10 O O O Could intersect saturated soil or sand/silt seam 5 metre excavation GW . P p. .
* Liner designed to separate groundwater in the seam from the waste
* Induce groundwater from sand/silt seam toward leachate collection system
O O Bottom of waste may be closer to bedrock GW * Confirm depth to bedrock and soil characteristic between waste and bedrock
. . surface - Enhance leachate collection system (e.g. liner)
Reduced separation distance between bottom of ; - -
N11 . - Confirm depth to bedrock and soil characteristic between waste and bedrock
waste and bedrock New waste footprint closer to eastern . L
O GW * Confirm groundwater flow direction in bedrock at northeast corner
property boundary : .
- Enhance leachate collection system (e.g. liner)
N12 P P Potential for migration of stormwater downward [Displaces stormwater basins - requires GW - Determine presence and depth of sand/silt seam in new basin location
into sand/silt seam relocation - Remove seam or maintain separation distance from basin bottom to seam
- Create conceptual model of new flow direction
O O . o Displaces watercourse - requires relocation |GW - Design leachate collection system to induce flow from CKD stockpile toward
Potential to change flow direction in shallow .
N13 former watercouse location
groundwater Creat tual model of new flow directi
. * Create conceptual model of new flow direction
™ Added height to currently flat area GW P

- Install a leachate collection system of similar design to current system
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Table H2

Groundwater Mitigation Measures and Ranking

Alternative Methods

1 2 3 4 5
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
. . . . * Map presence and remove sand/silt seams
Potential for migration of leachate laterally into . . . . . .
N14 O O . Displaces watercourse - requires relocation |GW - Design leachate collection system to induce flow toward former watercouse
sand/silt seam (exposed on bank of watercourse) .
location
CKD leachate unknown
N18 @) 9 S Overlaps part of cement kiln dust stockpile |Leachate |- Monitoring samples from wells in CKD
Combination unknown
Potential to change current mounding in CKD ) ) . . .
N19 4 ] . & ‘g . Overlaps part of cement kiln dust stockpile |GW * Monitor water levels in wells in CKD
stockpile and change shallow flow direction
Negative Impacts for Each Method
1 2 3 4 5 |Legend
O 1 - - 2 3 [Minor Impact - monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)
O 1 4 3 1 2 |Low Impact - feature alteration with monitoring (e.g. stormwater controls)
@ 1 1 2 3 4  |Medium Impact - enhanced engineering with monitoring (e.g. extension of current leachate control system)
O 1 4 3 3 4  |Major Impact - major mitigation engineering required (e.g. liner, redesigned leachate control system)
Positive
2 1 1 2 3
Impacts

R.J. Burnside & Associates Limited
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Table H3
Surface Water Mitigation Measures and Ranking

Alternative Methods
1 2 3 4 5
Impacted
Impact No Impact Site Alteration Leading to Impact Feature Possible Mitigation
Potential for contaminated runoff from footprint . - Storm water diversion and sedimentation control away from fill area
N3 . o Added height to Phase | and Phase II/11l SW . L .
during filling * Leachate containment within footprint to LCS
Increased runoff from footprint - longer side
N4 | P B Added height to Phase | and Phase II/11l SW - Design storm water and erosion control for side slopes and toe
slopes
O O Added height to Phase | and Phase II/11l SW - Leachate head control by enhanced or modified leachate collection system
N5 0 Potential for leachate breakout on final side slopes|create long narrow depressions between SW * Design stormwater control between existing and expansion footprints for closed
footprint expansion and existing Phases stage to prevent ponding and infiltration into waste
P P P Filled between Phase | and Phase II/IIl - SW - Design and operations to reduce work area & interim cover to promote clean
increased waste footprint runoff
. - Design and operations to reduce work area & interim cover to promote clean
DI DI O Increased footprint area SW
N8 Potential for contaminated runoff from fill area runoff
D D Added height to currently flat area SW - Create soil berm along watercourse to contain water within waste area
Footprint does not encroach on watercourse ) ) L
D D . SW - Create soil berm along watercourse to contain water within waste area
but is close to top of bank
Will require alterations of surface water . . ) . . .
N15 q) D Displaces watercourse - requires relocation [SW - Grading, storm water and erosion control to redirect, slow or hold runoff
movement to reach new watercourse
N16 4 ] 4 ] Decrease CKD to watercourse distance Displaces watercourse - requires relocation [SW * Monitoring samples from wells in CKD and new watercourse
D D . . Added slopes to currently flat area SW - Create vegetated water control buffer strip between landfill toe and watercourse
N17 Increased runoff from western side slopes into
watercourse Footprint does not encroach on watercourse . .
D D . SW - Create vegetated water control buffer strip between landfill toe and watercourse
but is close to top of bank
Negative Impacts for Each Method
1 2 3 4 5 |Legend
O - 1 1 - - Minor Impact - monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)
O 3 3 3 5 8 |Low Impact - feature alteration with monitoring (e.g. stormwater controls)
@ - - - - - Medium Impact - enhanced engineering with monitoring (e.g. extension of current leachate control system)
O 1 - - - 1 Major Impact - major mitigation engineering required (e.g. liner, redesigned leachate control system)
Positive
2 3 2 1 1
Impacts
Least
¢ _
7
Most i .
R.J. Burnside & Associates Limited Town of St. Marys Landfill
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xIsx Environmental Assessment Hydrogeology Study
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1.0 Introduction

The purpose of this document is to summarize discussions undertaken between the
Town, Burnside and the MECP since the 2017 Draft Hydrogeology Study was reviewed
by the MECP. Additional information and interpretation is also provided herein.

Events Timeline

e May 2017 — Draft Hydrogeology Study: Attachment F-2 of the Future Solid Waste
Disposal Needs Environmental Assessment, Town of St. Marys completed and
submitted for review.

e September 2017 — Review comments received from MECP. Areas of concern for
the MECP hydrogeologist included:

— Groundwater impact downgradient of existing footprint and potential impact of the
expansion footprint

— Effectiveness of the existing leachate collection system

— Cement Kiln Dust (CKD) stockpile impacts on ground and surface water

e May 7 and July 5, 2018 — Teleconferences between Town, EA team and MECP to
discuss overall review comments.

e October 12 and November 21, 2018 — Meetings between Town, EA team and MECP
to discuss overall review comments.

e February 2019 — Hydrogeology technical meeting between Burnside and MECP to
discuss hydrogeology specific review comments. There was a general
understanding reached and the MECP requested that the meeting discussion and
the data presented be submit for formal review.

This document contains a summary of the information discussed at the February 2019
meeting. It also contains discussions regarding the Cement Kiln Dust Stockpile (CKD)
that occurred after the 2017 Draft Hydrogeology Study was submitted to the MECP for
review. To avoid presenting data already included in the 2017 Draft Hydrogeology Study
report, references will be made to Figures, Tables and Appendices in that report as
“(Hydrogeology Study, Figure #).

Note on the Preferred Alternative

The Environmental Assessment looked at five alternatives for expansion of the waste
footprint within the existing landfill site property. The 2017 Draft Hydrogeology Study
concluded that, from a groundwater perspective, Alternative 3 was the preferred
alternative. This alternative included vertical expansion on the existing fill areas and
horizontal expansion between and to the east of the existing fill areas. Alternative 3 was
eventually selected by the overall EA process. Figure I-1: Site Plan shows the footprint
of Alternative 3 overlaid on the existing fill areas and current monitoring locations.

R.J. Burnside & Associates Limited 300032339.0000
Hydrogeology Study Appendix |.docx
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Note on Monitoring Wells

The 2015 Hydrogeological Draft Work Plan proposed environmental drilling and
monitoring well installation. This was necessary because the Town did not have well
logs for the existing monitoring wells on the site. Therefore, there was no geology data
and no well details available. In addition, there were no reports for the previous
investigations completed for the landfill design and no wells on the east side of the
watercourse.

However, during the Site work leading up to the EA report, all of the logs from previous
Site work were located, as were the reports for the 1982 and 1993 hydrogeology
investigations. These provided a substantial amount of geologic and hydrogeologic
data. In addition, wells from previous studies were found within the cement kiln dust
stockpile and at the north end of the Site. These wells were added to the 2016 EA field
monitoring. Finally, St Marys Cement was also able to provide information on their
wells, excavations and dewatering.

All of this information allowed for the creation of detailed Site cross-sections and a good
understanding of the Site conceptual model without the need for additional drilling.

One new well was added to the landfill monitoring program in November 2016. OW36
was installed downgradient of the Phase Il/Ill fill area. This well was dry for several
months following installation and therefore the 2017 Draft Hydrogeology Study did not
include data from this new well. Water samples were collected during the regular
monitoring events in September 2017, May 2018 and October 2018. The data is
presented and discussed below.

R.J. Burnside & Associates Limited 300032339.0000
Hydrogeology Study Appendix |.docx
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2.0 Groundwater Impact Downgradient of Existing Landfill and in
Expansion Footprint

The Site is protective of groundwater. There is minimal movement of groundwater on
the Site due to a combination of a dense glacial till and a deep water table that is below
the top of the limestone bedrock. There is currently no groundwater impact
downgradient of Phase | and a low level of groundwater impact downgradient of Phase
II/lll. These areas downgradient of the existing footprints will become the expansion
footprint in Alternative 3. Assuming the expansion area uses a similar leachate
collection system to the one in place for the existing waste, the same level of impact is
expected for the expansion given the geology and hydrogeology. This conclusion was
based on the information presented below.

21 Background

The following is a brief summary of the site history, geology and hydrogeology discussed
in the February 2019 meeting. The full description is contained in the 2017 Dratft
Hydrogeology Study

211 Site History

The landfill site (Site) was originally owned by St Marys Cement. A historic aerial
photograph from 1963 shows the overburden stripped from the northeast corner of the
Site (Hydrogeology Study Appendix A). Sometime between 1963 and 1978, clay was
also mined from the Site for use in cement manufacturing. By 1978 the entire Site had
been disturbed and none of the original topography remained. The watercourse was
realigned between 1963 and 1978 with a new channel created west of the original
location.

A low stockpile is visible in the area of the CKD pile in the 1978 photo. By 1989, the
stockpile appears to have been completed. Subsequent photos show only changes in
vegetation growth. This indicates that the stockpile had been in place for at least 30
years.

Phase | of the landfill was filled between 1984 and 1993. A peripheral leachate
collection system (LCS) was installed around the outer slope of Phase |. The purpose of
the system was to control leachate mounding within the waste. The date of installation
is not known, but it was thought to have been installed during closure in 1993.

Phase II/lll began in 1993. Filling occurred from east to west in eight constructed cells.
The LCS incorporated perimeter collectors as well as lateral collectors beneath the
waste. The system was extended westward as each new cell was constructed.

R.J. Burnside & Associates Limited 300032339.0000
Hydrogeology Study Appendix |.docx
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In 1997, a sewer line was installed to gravity drain the leachate directly from the leachate
collection systems to the Town's wastewater treatment plant. Previous to this, a storage
tank was used, with leachate trucked from the site.

21.2 Site Geology

Three cross-sections through the landfill Site were prepared for the 2017 Draft
Hydrogeology Study. Those sections were later updated and discussed in the February
2019 meeting. The updated versions have been included with this meeting summary.

The main stratigraphic units at the Site from top to bottom are:

1. Lacustrine (clay and/or silt removed by mining)

2 Upper till (possibly Tavistock)

3 Melt-water deposits (silt, sand, gravel), localized

4, Lower till (possibly Catfish Creek) characterized as hard to very hard (N>100)

5 Till/bedrock interface sand, localized, 0.8 to 2 m thick, observed in 3 of 9 deep
boreholes

6. Limestone

The overburden thickness varies from 20 m in the south and west areas the Site to 10 m
on the north edge of the Site. This is the result of soil mining/stripping and an upward
slope on the bedrock surface from southwest to northeast.

21.3 Site Hydrogeology

The three Site cross-sections show a piezometric surface 10 m to 15 m below the top of
the bedrock. This is based on water levels from six bedrock wells on the Site.
Dewatering of the quarry directly north of the Site may have contributed to lowering the
water levels, however, the 2003 Perth County Groundwater Study (Hydrogeology Study
Appendix D) found that the water level was below the top of the bedrock over the
western part of Perth County.

The water level below the top of the bedrock indicates that the bedrock is not fully
saturated and is not a confined aquifer. Therefore, there is a substantial thickness of dry
limestone below the overburden and any water present in the overburden is perched.

The presence of isolated, meltwater deposits between and below the less permeable
tills, combined with under-draining of the overburden by unsaturated bedrock results in
the sporadic saturated zones in the overburden. This is reflected by dry or intermittently
dry monitoring wells at different depths.

R.J. Burnside & Associates Limited 300032339.0000
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For example, of the eleven wells and boreholes drilled to the bedrock, only three
(OW3-84, OW5-84 and BH12-91) reported sand at the overburden/bedrock interface. At
the remaining eight (BH10-91, BH11-91, BH13-91, OW8A-91, OW9A-91, OW32A-02,
MW04-04 and MWO04-05) the till is directly over the bedrock. This indicates isolated
pockets of permeable soil at the interface. OW3-84 and OW5-84 are 90 m apart, both
screened across sand & gravel at the interface. The 0.8 m of sand & gravel at OW3-84
is always dry. The 2.0 m of sand & gravel at OW5-84 has always yielded enough water
to sample. The hydrostatic pressure within the sand & gravel at OW5-84 is low
(approximately 1 m above the top of the sand & gravel). This maybe due to low
infiltration/recharge to the sand & gravel under the till and under draining by the
limestone.

The conclusion drawn from this information is that groundwater movement through the
overburden is minimal at the Site. Therefore, groundwater is not a pathway for
significant landfill leachate movement.

2.2 Phase | Geology and Hydrogeology

The inter-till meltwater deposits are present below the Phase | fill area. They occur as a
layer of silt approximately 1.5 to 2 m thick (see Figure I-3 Cross-Section E-E’ and
Figure I-4 Cross-Section F-F’). The silt layer is also present east of the landfill up to the
edge of the watercourse. The silt layer is overlain by the upper till west of the fill area
and below the waste footprint. However, the upper till is missing east of the fill area
where the silt is at surface. The watercourse, at an elevation of around 309 m to 310 m
above mean sea level (amsl), was cut through the silt with the bottom of the channel in
the lower till.

OW4-84 and OW6-84 are located on the west bank of the watercourse (between

Phase | and the watercourse). The well logs reported a 3.6 m to 3.8 m thick silt layer at
surface (Hydrogeology Study Appendix C2). The silt was underlain by the lower till. The
well logs describe the lower till as dry at the time of drilling. Both wells were screened in
the silt layer.

OW4-84 was sampled regularly between 1984 and 1993. After 1993, sampling became
intermittent as the well was often dry (possibly due to effectiveness of the Phase | LCS
discussed in Section 3.2). OW6-84 was never sampled as it has always been dry. The
lack of groundwater in the silt layer means that there is also no leachate moving
horizontally through this layer. If there is a perched water table in the overburden it is in
the lower till. Leachate moving in the till will move very slowly due to the low
permeability.

R.J. Burnside & Associates Limited 300032339.0000
Hydrogeology Study Appendix |.docx
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23 Phase Il/lll Geology and Hydrogeology

The inter-till meltwater deposits also occur under Phase Il/lll. Boreholes drilled in the
footprint for the 1992 investigation reported a varying thickness of sand, gravel and silt.
The sand & gravel was predominant in an area from OW9B east to BH27-91 and then
south to OW25-91. Figure I-2 Cross-section D-D’ was drawn though this area and the
sand & gravel is highlighted on the section by shading. Above and below the sand &
gravel, as well as to the north and south of the D-D’ section line, the meltwater deposit is
predominantly silt.

Groundwater is present in the meltwater deposit below the landfill (at OW9B-91, OW15,
OW25) and is picked up by a drain pipe below the LCS. The drain pipe has no outlet
and runs south to north between two manholes, MHA and MHB. The drain pipe inverts
at MHA and MHB are 311.76 m and 310.79 m respectively which are below the base of
the landfill at approximately 315 m. The drain pipe was installed as a potential mitigation
measure, allowing water to be pumped from below the LCS if necessary.

The water in the pipe is under pressure and intermittently overflows the top of MHB at an
elevation of 315.72 m amsl. The invert of the leachate collection manhole MH6, near
MHB, is 314.79 m. Based on these elevations, there is potential for groundwater to
move from the meltwater deposits into the LCS. Low levels of leachate indicators have
been detected in samples of overflow from MHB. Therefore, there is also potential for
leachate to move into the sand & gravel core in areas where the meltwater deposits are
close to the fill base. This is discussed further in Section 3.3 below.

However, there is no significant movement of groundwater eastward in the meltwater
deposits. The deposits thin toward the watercourse and may be absent east of Phase
II/lll. The meltwater deposits are thickest below the Phase Il/1ll fill area. At the west end
of the fill area, they occur below the upper till. At the east end, they occur at surface (no
upper till). At OW36, east of the fill area, the lower till was encountered 3.2 m below
ground overlain by silt and clay (meltwater deposits). The silt and clay were reported to
be moist to wet (not saturated). The bottom of the well screen was set at 6.93 m below
ground surface (bgs). The water level in the well is approximately 6 m bgs and is in the
till.

There was 1.22 m of gravel and sand reported at OW8B-10, 0.9 m of silt at OW8A-91,
and 0.1 m of sand and gravel fill at MW04-04. The deposits were only moist with the
wells being screened in the till below. The water level in OW8B-10 is more than 5 m
below ground and is in the till.

Therefore, if groundwater is moving east and toward the watercourse, it is moving
through the till as the more permeable meltwater deposits are missing or (if present) are
not carrying water. Three water samples were collected from OW36 in 2017 and 2018.
Table I-1 summarizes the results. Conductivity, chloride and sulphate are elevated

R.J. Burnside & Associates Limited 300032339.0000
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compared to background and indicated a low level of impact. However, the impact is
relatively minor and the results over the three samples may be showing a slight
improving trend. The well has been added to the annual monitoring program.

R.J. Burnside & Associates Limited 300032339.0000
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Table I-1: OW36 Water Quality Data

12

Sampling Date @
Parameter Units | obwos 27-Sep-17 14-May-18 25-Oct-18
Field pH 6.5-8.5 7.46 8.2 7.52
Field Conductivity | pS/cm 1061 1005 962
Hardness mg/L | 80-100 607 617 624
DOC mg/L 5.0 2.9 1.7 1.9
Alkalinity mg/L 30-500 291 256 245
Chloride mg/L 250 20.6 194 18.7
Sulphate mg/L 500 485 478 471
Calcium mg/L 119 123 133
Magnesium mg/L 75.2 75.2 73.4
Sodium mg/L 200 59.6 55.7 55,5
Nitrate mg/L 10 0.98
Nitrite mg/L 1 <0.25
Ammonia mg/L 0.03
TKN mg/L 0.35 - -
Boron mg/L 5 0.246 0.214 0.208
Iron mg/L 0.3 <0.010 <0.010 <0.01
Manganese mg/L 0.05 0.046 0.019 0.007
Phenols mg/L <0.001 - <0.001
Benzene pg/L 5 <0.20 <0.20 <0.20
m,p-Xylene ug/L <0.20 <0.20 <0.20
Ethylbenzene ug/L 2.4 <0.10 <0.10 <0.10
Toluene ug/L 24 <0.20 <0.20 <0.20
o-Xylene ug/L <0.10 <0.10 <0.10

(1) 2017 monitoring by Burnside, 2018 monitoring by GM BluePlan

R.J. Burnside & Associates Limited
Hydrogeology Study Appendix |.docx

300032339.0000



Town of St. Marys 13

Appendix | - Hydrogeology Technical Meeting Summary and CKD Groundwater Testing
December 2019

24 Watercourse

Shallow groundwater flow mapping included in the 2017 Draft Hydrogeology Study
(Appendix F, Figure F-2.3 and Figure F-2.4) show water movement toward the
watercourse from the west (landfill) and east (CKD). This indicates that shallow
groundwater discharges to the watercourse.

However, the water level in OW36 was below the bottom of the watercourse in spring
and fall 2017. The elevation of the bottom of the channel is approximately 310 m at the
upstream end and 309 m downstream. The water level elevation in OW36 was

307.05 m in April 2017 and 307.83 m in September 2017. Where the water level in the
till is below the watercourse there is no discharge surface water.

Flow monitoring for the Hydrogeology Study also indicated that the watercourse may be
both a gaining stream and a losing stream during different seasons (Hydrogeology Study
Appendix F, Table F-1.3). Flow volumes have been measured at SP3-93 (downstream
station) since 1994. Volumes have varied from 200 to 600 L/s in wet seasons to less
than 5 L/s in dry seasons. The channel was dry in September 2015. As part of the EA
work, flows were measured at upstream and downstream stations from March to
October 2016. The comparison between the stations showed a gaining stream in the
spring and fall and a losing stream in the summer. It is expected that the pattern will
vary each year with weather changes.

The watercourse also gains and loses across the site. At an upstream drivepoint (DP1),
the 2016 water levels in the watercourse were slightly higher than in DP1, indicating that
water is moving from the watercourse to the groundwater. At DP2 (midsite), the gradient
is neutral. At DP3 (downstream), the movement is slightly upward indicating
groundwater discharge to the watercourse.

These observations, combined with the low permeability of the lower till, means the
groundwater contributes little to the streamflow even when there is discharge to the
watercourse. Water quality samples upstream and downstream are similar with little
change to water quality through the site. However, to produce the flow patterns noted
on the groundwater flow maps Figures F-2.3 and F-2.4, there must be some movement
of groundwater (although expected to be low volume) into or below the watercourse.

The selection of Alternative 3 will result in the edge of the waste footprint extending up to
the watercourse east of Phase | and covering the watercourse east of Phase Il/lll. The
design of the extended LCS could incorporate a collector drain in the location of the
watercourse to maintain the current groundwater flow pattern at the Site. This would
continue to intercept any flow from either the landfill or the CKD stockpile that reaches
the location of the current channel.

R.J. Burnside & Associates Limited 300032339.0000
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3.0 Effectiveness of Leachate Collection System

The existing LCS is working and has been controlling leachate migration from the landfill
footprints since 1993. The following are indictors that the LCS is working in both fill
areas.

3.1 Leachate Elevation Control in the Waste Footprint

The absence of leachate outbreaks on the side slopes is an indicator that the LCS is
working correctly. Both fill areas were constructed primarily above grade. If the
leachate level were not controlled, natural mounding of leachate within a waste
combined with a high waste permeability (relative to native soils) would result in leachate
breaking out on the side slopes or at the toe of waste mound. No outbreaks have been
reported. Leachate levels in the LCS manholes are checked twice yearly and reported
in the annual report. The levels are consistently low reflecting no leachate mounding. If
the LCS failed, rising water levels in the MHs and leachate break outs at the toe would
occur.

3.2 OW4-84 Water Level History

OW4-84 has been monitored twice a year since 1984. There was water in the well at
every monitoring event from 1984 to Feb 1993. The Phase | LCS was installed around
1993 when that Phase was closed. After 1993, the water levels in OW4-84 declined and
the well became intermittently dry. The Phase | LCS is capturing leachate from the area
upgradient of OW4-84, lowering the water level below the footprint and downgradient.
The cross-sections E-E’ and F-F’ confirm that LCS is intercepting upgradient
groundwater on the west side of the fill area. The water level elevations at OW2-84,
0OW32-96, and OW21-91 (west of Phase 1) are in the 315 m to 319 m range, while the
LCS at MH1 is at 314.2 m amsl. The lowering of the water level at OW4-84 supports the
effectiveness of the Phase | LCS.

3.3 Water Quality Data

Figure I-5 shows the chloride concentrations in the leachate samples. The samples
were taken from MH-1 in Phase | and MH-3 in Phase Il/lll. Phase Il/lll has higher
concentrations because it is newer waste and the volume of waste is larger. Figure I-6
compares the chloride concentration for MH-1 with the upgradient well OW2-84 and
downgradient wells OW4-84 (meltwater silt), OW5-84 (OB-BR interface) and OW7-91
(BR).

R.J. Burnside & Associates Limited 300032339.0000
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Leachate sampling began in Phase | at the end of 1991. In 1991, the chloride
concentration was 760 mg/L (earlier peaks may have been missed). OW4-84 has been
monitored twice a year since 1984. The chloride concentrations from 1984 to 1993
climbed from background level to a high of 354 mg/L. After 1993, when the LCS was
added to Phase I, the concentration declined and by 2002 was again at background.
Due to the relatively permeable silt that OW4-84 is screened in, it is reasonable to
attribute the declining concentration to the effectiveness of the LCS.

The concentration in OW5-84 shows in increasing trend from 2006 to 2016. This may
not be landfill related. A comparison with the water quality in the bedrock wells indicates
that the water in this interface sand lense may be influenced by the bedrock at the
interface. Sulphate, alkalinity, hardness and iron are at levels similar to bedrock wells.

Figure I-7 compares chloride concentrations for MH-3 with upgradient OW2-84,
downgradient OW8B, OW36 and MHB. MHB is the overflow of water from the drain pipe
in the meltwater deposits below the LCS.

Elevated chlorides at MHB and OW36 are likely leachate impact. However, the
concentrations are still quite low (around 100 mg/L at MHB and 20 mg/L at OW36)
compared with the leachate at 1,000 to 3,000 mg/L, again indicating that the LCS has
been effective at intercepting the leachate.

R.J. Burnside & Associates Limited 300032339.0000
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4.0 Cement Kiln Dust Stockpile

In 2005, a report on the CKD stockpile was compiled by Golder Associates for St. Marys
Cement. The work included drilling three boreholes through the CKD, collecting and
testing samples of the material, installing three monitoring wells and collecting a round of
water samples for testing.

This report was made available to the Town of St. Marys when the Town acquired that
part of the site. However, the report contents were confidential and were not available
for inclusion in the 2017 Draft Hydrogeology Study. That stipulation was lifted in 2019.
The report was submitted to the MECP in an email to Jenny Archibald (April 4, 2019) for
review by the MECP. The MECP returned the following comments in an email from
Jenny Archibald (May 23, 2019).

Comments from the Ministry’s Surface Water Specialist:

From a surface water perspective, the contaminants of concern identified in the
CKD pile would most likely be an alkaline pH of 10 and sulphate concentrations
which pose a problem if they come in contact with surface water. Since the
report and the sampling was completed in 2005, some weathering of the material
may have occurred since then and a second scoped set of samples for metals,
pH, alkalinity, conductivity, and sulphates should update the analytical
information and offer us a better perspective about which methods of control may
be applicable.

As an example, pending further analyses a management solution could be
something like ensuring a setback of the proposed surface water realignment so
that overland runoff can’t access the drain, and some way to ensure that any
precipitation on the pile may be excluded from the stormwater system and
handled separately though an alternate collection and treatment process.

Based on the report, it appears that ensuring that the material doesn’t get
mobilized into the receiver may be the best option.

Water samples were collected from the three monitoring wells in the CKD stockpile on
June 4, 2019. The laboratory report from SGS is contained in Attachment A at the end
of this Appendix. Table I-2 compares the 2019 results with the 2005 study.

Two conclusions from the water quality testing are:

o The water quality is not homogeneous throughout the stockpile. The water quality at
the southeast corner of the stockpile is considerably better than the quality in the
centre.

o The water quality, while still exceeding some Reg 153 Table 2 criteria, has improved
overall from the 2005 testing.

R.J. Burnside & Associates Limited 300032339.0000
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Table 2 [Cement Kiln Dust Stockpile - Groundwater Quality
Well No MWO04-01 MWO04-02 MWO04-03
Reg 153 | Location Centre SE Corner SW Corner

Inorganics Table 2 Units 2005 2019 2019 2005 2019
pH mg/L 10.1 10.03 7.39 7.18 7.07
Specific Conductivity uS/cm 66 000 30500 7 410 42 200 11100
Alkalinity mg/L CaCO3 716 4510 2 400 1350 947
C-Hardness mg/L CaCO3 188 800 6.3 202.0 1733000 908
DOC mg/L NA 78.2 25.6 NA 14.2
Bromide mg/L 46 38 2 30 13
Chloride 790 mg/L 3830 2 500 81 2270 950
Fluoride mg/L 21.2 23.3 0.42 0.7 1.00
Nitrate N mg/L <2 <0.6 9.21 <2 <0.06
Nitrite N mg/L <2 <0.3 0.10 <2 <0.3
TKN N mg/L NA 229 0.6 NA 2.1
Phosphate mg/L <10 0.86 <0.03 <10 <0.03
Sulphate mg/L 18 700 7 400 1300 13300 3700
Phenols 0.89 mg/L 0.015 0.05 <0.01 0.003 0.01
TDS mg/L 41960 22 100 5850 29 396 8 350

Metals
Aluminum mg/L <0.5 0.06 0.02 0.714 <0.01
Antimony 0.006 mg/L <0.05 <0.003 <0.003 <0.05 <0.003
Arsenic 0.025 mg/L <0.2 0.0731 <0.002 <02 0.0046
Barium 1 mg/L <0.5 0.0099 0.017 <0.5 0.0458
Beryllium 0.004 mg/L <0.1 <0.002 <0.002 <0.1 <0.002
Bismuth mg/L <0.1 <0.002 <0.002 <0.1 <0.002
Boron 5 mg/L 0.528 0.16 0.08 1.24 0.12
Cadmium 0.0027 mg/L <0.01 0.00012 0.0007 <0.01 0.00010
Calcium mg/L <50 1.27 64.10 425 313
Chromium 0.05 mg/L <0.5 0.0294 <0.003 <0.5 <0.003
Cobalt 0.0038 mg/L <0.01 0.00106 0.0014 <0.01 < 0.0005
Copper 0.087 mg/L <0.05 <0.003 <0.003 <0.05 <0.003
Iron mg/L <3 0.310 0.03 42.5 12.0
Lead 0.01 mg/L <0.05 <0.001 <0.001 <0.05 <0.001
Magnesium mg/L 15.5 0.770 10.1 162 30.7
Manganese mg/L <0.5 0.004 0.028 3.5 0.969
Mercury 0.001 mg/L <0.0001 0.00004 < 0.00001 < 0.0001 0.00004
Molybdenum 0.07 mg/L 0.553 0.266 0.004 <0.1 0.123
Nickel 0.1 mg/L <0.1 0.030 0.009 <0.1 <0.003
Phosphorus mg/L <5 0.90 <0.03 <5 <0.03
Potassium mg/L 19 200 11 200 2 660 11 700 3090
Selenium 0.01 mg/L <0.2 0.021 <0.004 <02 <0.004
Silicon mg/L 5.87 120 4 <5 3.97
Silver 0.0015 mg/L <0.01 <0.0001 <0.0001 <0.01 <0.0001
Sodium 490 mg/L 1780 1090 140 978 212
Strontium mg/L <0.1 0.0253 0.573 1.75 0.980
Thallium 0.002 mg/L <0.005 < 0.00005 0.00010 <0.005 < 0.00005
Tin mg/L <0.1 <0.002 0.003 <0.1 <0.002
Titanium mg/L <0.5 0.00599 < 0.0005 <0.5 < 0.0005
Uranium 0.02 mg/L 0.0285 0.00888 0.00697 <0.01 0.00097
Vanadium 0.0062 mg/L 0.0921 0.158 <0.002 <0.05 <0.002
Zinc 1.1 mg/L <0.5 <0.02 0.02 <0.5 <0.02
PCBs
Polychlorinated Biphenyls 3 ug/L <0.05 <0.05 <0.05 <0.05 <0.05
PAHs

Naphthalene 11 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
2-Methylnapthalene 3.2 pg/L 0.2 <0.2 <0.2 <0.2 <0.2
1-Methylnapthalene 3.2 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Acenaphthylene 1 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Acenaphthene 4.1 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Fluorene 120 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Phenanthrene 1 pg/L 0.8 0.38 <0.2 0.3 0.24
Anthracene 2.4 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Fluoranthene 0.41 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Pyrene 4.1 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)anthracene 1 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Chrysene 0.1 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(b)fluoranthene 0.1 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(k)fluoranthene 0.1 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene 0.01 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Indeno(1,2,3-cd)pyrene 0.2 pg/L <0.2 <0.2 <0.2 <0.2 <0.2
Dibenzo(a,h)anthracene 0.2 ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(ghi)perylene 0.2 ug/L <0.2 <0.2 <0.2 <0.2 <0.2

Parameter Exceeds Reg. 153 Table 2 Criteria

<0.5

Lab Reporting Limit Exceeds Reg. 153 Table 2 Criteria
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The cement kiln dust stockpile (CKD) has been in place for approximately 30 years. The
cap and side slopes are well vegetated, and no erosion has been noted in recent field
work in the area. The current watercourse wraps around the south and west sides of the
stockpile. Water quality samples from the watercourse since 1985 (as part of the landfill
monitoring) have not detected an impact from the landfill or the CKD stockpile. The
water quality upstream and downstream is typically similar.

The potential for future impact remains low as the stockpile is to be left largely
undisturbed with the vegetation in place. The relocation of the watercourse may
necessitate relocating some of the CKD material along the north side of the stockpile.
The work would need to be completed prior to relocation of the watercourse and a cap
re-established on the material.

Runoff from the surface of the stockpile does not appear to be a significant issue. Of
more importance is ensuring that the realigned watercourse is separated from the actual
CKD material and that groundwater discharge from the stockpile to the watercourse is
minimized.

Comments from the Ministry’s Hydrogeologist:

The EA will need to consider whether or not the CKD will influence conditions at
the landfill site. For example, wells installed in the CKD pile have shown
extremely high concentrations of chloride, potassium and sulphate. Will water
draining from the CKD bring this impact to the ground water or surface water
around the landfill? Is there a chance that impacts from the CKD will influence
water sampling that is intended to characterize the impacts of the landfill?

We note that the current configuration of the property has a small creek flowing
between the existing landfill mound and the CKD. By moving the location of the
creek to the far side of the CKD, a potential barrier to surface or ground water
movement is being altered. Thus, we are questioning whether the new site
configuration might result in the CKD having different effects to water resources.

The applicant should consider the existing information and try to determine
whether there is a risk that the CKD may influence water quality near the landfill.
There may already be sufficient information to determine that this is unlikely to
occur, and to explain this with just a few paragraphs. Alternatively, is there a
need for changes to the monitoring plan? It would be unfortunate if impacts from
the CKD were somehow able to be confused with impacts from the landfill.

There is a potential for groundwater contaminated by the CKD to migrate west of the
stockpile and influence water quality near the expanded landfill footprint. If necessary,
this can be mitigated by including an underdrain in the location of the current
watercourse as part of the landfill extension of the LCS. This drain would continue to

R.J. Burnside & Associates Limited 300032339.0000
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intercept shallow groundwater moving east from the landfill and west from the CKD and
maintain the current groundwater movement pattern on the Site.

There will have to be changes made to the monitoring program. The selection of
Alternative 3 will result in the edge of the waste footprint extending up to the watercourse
east of Phase | and covering the watercourse east of Phase Il/lll (see Figure I-1).
Eventually nine of the current monitoring wells will have to be decommissioned because
they will be in the expansion footprint. These include OW3-84, OW4-84, OW5-84, OW6-
84, OW7-91, OW8A-91, OW8B-91, MW04-04 and OW36. New monitoring wells to
replace the decommission wells will have to be installed on the east side of the landfill.
The locations of these new wells will need to take into account the engineering design,
the location of the current watercourse channel, the presence or absence of the
meltwater deposits at surface east of the watercourse and the CKD stockpile. The
locations should be submitted for approval with the landfill Design and Operations Plan
and be included in ECA approval.
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B’ Sl
SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Project : 300032339 St. Mary's Landfill GW

Phone: 705-652-2000 FAX: 705-652-6365 10-July-2019
R.J. Burnside & Associates Limited
Attn : Alex Maenza Date Rec. : 06 June 2019
LR Report: CA15123-JUN19
449 Josephine St. PO Box 10, Wingham Reference: 300032339 Alex Maenza
Canada, NOG 2W0
Phone: 226-476-3110, Fax: Copy: 3

CERTIFICATE OF ANALYSIS
Final Report - Revised

Analysis 1: 2: 3: 4: 5: 6: 7: 8:

Analysis Analysis Analysis Analysis Client MW4-01 MW4-02 MW4-03

Start Date Start Time  Completed Completed Reporting
Date Time Limit
Sample Date & Time 04-Jun-19 12:00 04-Jun-19 12:00 04-Jun-19 12:00
Temp Upon Receipt [°C] . hk . hk . ok ohk .
pH [no unit] 07-Jun-19 11:14 13-Jun-19 13:16 10.03 7.39 7.07
Conductivity [uS/cm] 07-Jun-19 12:10 10-Jun-19 21:1 -—- 30500 7410 11100
Hardness [mg/L as CaCO3] 10-Jun-19 18:00 13-Jun-19 12:07 0.5 6.3 202 908
Cl [mg/L] 07-Jun-19 15:03 10-Jun-19 12:37 2500 81 950
DOC-Low [mg/L] 07-Jun-19 17:09 13-Jun-19 11:33 78.2 25.6 14.2
TDS [mg/L] 06-Jun-19 17:05 10-Jun-19 15:53 22100 5850 8350
NO2 [as N mg/L] 07-Jun-19 13:59 10-Jun-19 15:18 <0.3 0.10 <03
NO3 [as N mg/L] 07-Jun-19 13:59 10-Jun-19 15:18 <0.6 9.21 <0.06
TKN [as N mg/L] 14-Jun-19 17:00 17-Jun-19 16:06 22.9 0.6 21
Br [mg/L] 07-Jun-19 13:59 10-Jun-19 15:18 38 1.7 13
F [mg/L] 12-Jun-19 10:57 12-Jun-19 14:12 23.3 0.42 1.00
S04 [mg/L] 06-Jun-19 15:09 10-Jun-19 12:36 7400 1300 3700
Tot.Reactive P [mg/L] 06-Jun-19 19:37 10-Jun-19 15:58 --- 0.86 <0.03 <0.03
Alkalinity [mg/L as CaCO3] 07-Jun-19 08:42 13-Jun-19 16:25 4510 2400 947
Page 1 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS

s ) Pl H . ) .
ST Project : 300032339 St. Mary's Landfill GW
P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Analysis 1: 2: 3: 4: 5: 6: 7: 8:

Analysis Analysis Analysis Analysis Client MW4-01 MW4-02 MW4-03

Start Date Start Time  Completed Completed Reporting
Date Time Limit
Al (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:12 0.06 0.02 <0.01
As (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:12 0.002 0.073 <0.002 0.005
B (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.01 0.16 0.08 0.12
Ba (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.002 0.010 0.017 0.046
Ca (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 1.27 64.1 313
Cd (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.0001 0.0001 0.0007 0.0001
Cr (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.003 0.029 <0.003 <0.003
Cu (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.003 <0.003 <0.003 <0.003
Fe (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.01 0.31 0.03 12.0
K (diss) [mg/L] 11-Jun-19 19:01 10-Jul-19 09:44 0.05 11200 2660 3090
Mg (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.05 0.77 10.1 30.7
Mn (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.002 0.004 0.028 0.969
Na (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 1090 140 212
Ni (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.003 0.030 0.009 <0.003
Pb (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.001 < 0.001 <0.001 < 0.001
Se (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 0.004 0.021 < 0.004 <0.004
Zn (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:11 <0.02 0.02 <0.02
Ag (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.0001 < 0.0001 < 0.0001 < 0.0001
Be (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.002 <0.002 <0.002 <0.002
Bi (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.002 <0.002 <0.002 <0.002
Co (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.0005 0.0011 0.0014 < 0.0005
Mo (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.002 0.266 0.004 0.123
P (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.90 <0.03 <0.03
Si (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 120 3.81 3.97
Sb (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.003 <0.003 <0.003 <0.003
Sr (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.0253 0.573 0.980
Tl (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 < 0.00005 0.00010 < 0.00005
Sn (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:10 0.002 <0.002 0.003 <0.002
Ti (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:09 0.0060 < 0.0005 < 0.0005
Page 2 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS

ST Project : 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Analysis 1: 2: 3: 4: 5: 6: 7: 8:

Analysis Analysis Analysis Analysis Client MW4-01 MW4-02 MW4-03

Start Date Start Time  Completed Completed Reporting
Date Time Limit

U (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:09 --- 0.00888 0.00697 0.00097
V (diss) [mg/L] 10-Jun-19 18:00 12-Jun-19 17:09 0.002 0.158 <0.002 <0.002
Hg (tot) [mg/L] 07-Jun-19 14:00 10-Jun-19 09:44 0.00004 < 0.00001 0.00004
4AAP-Phenolics [mg/L] 14-Jun-19 12:28 17-Jun-19 16:01 0.05 <0.01 0.01
PCB (tot) [pg/L] 08-Jun-19 06:31 12-Jun-19 09:59 <0.05 <0.05 <0.05
Acenaphthene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Acenaphthylene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Anthracene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Benzo(a)anthracene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Benzo(b)fluoranthene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Benzo(ghi)perylene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Benzo(k)fluoranthene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Chrysene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Dibenzo(a,h)anthrace [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Fluoranthene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Fluorene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Indeno(1,2,3-cd)pyre [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
1-Methylnaphthalene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
2-Methylnaphthalene [pg/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Methylnaphthalene, 2 [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Naphthalene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Phenanthrene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 0.38 <0.2 0.24
Pyrene [ug/L] 08-Jun-19 10:08 12-Jun-19 14:12 0.2 <0.2 <0.2 <0.2
Surr 2-Methylnaphtha [Surr Rec %] 08-Jun-19 10:08 12-Jun-19 14:12 93 64 80
Surr Fluoranthene-D1 [Surr Rec %] 08-Jun-19 10:08 12-Jun-19 14:12 107 90 85
Surr 2-Fluorobipheny [Surr Rec %] 08-Jun-19 10:08 12-Jun-19 14:12 65 51 64
Surr 4-Terphenyl-d14 [Surr Rec %] 08-Jun-19 10:08 12-Jun-19 14:12 76 77 59

MAC - Maximum Acceptable Concentration
AO/0G - Aesthetic Objective / Operational Guideline

Page 3 of 10
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS
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o5 Y Sl Project: 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

MDL - SGS Method Detection Limit

Temperature of Sample upon Receipt: 1 degrees C
Cooling Agent Present:Yes

Custody Seal Present:No

Chain of Custody Number:NA

Method Descriptions

Parameter Description SGS Method Code
1-Methylnaphthalene SVOC wir - PAH ME-CA-[ENV]GC-LAK-AN-005
2-Methylnaphthalene SVOC wir - PAH ME-CA-[ENV]GC-LAK-AN-005
4AAP-Phenolics phenol by Skalar -solution ME-CA-[ENV]SFA-LAK-AN-006
Acenaphthene SVOC wir - PAH ME-CA-[ENV]GC-LAK-AN-005
Acenaphthylene SVOC witr - PAH ME-CA-[ENV]GC-LAK-AN-005
Alkalinity Alkalinity by Titration ME-CA-[ENV]EWL-LAK-AN-006
Aluminum (dissolved) Al by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Anthracene SVOC wir - PAH ME-CA-[ENV]GC-LAK-AN-005
Antimony (dissolved) Sb by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Arsenic (dissolved) As by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Barium (dissolved) Ba by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Benzo(a)anthracene SVOC wtr - PAH ME-CA-[ENV]GC-LAK-AN-005
Benzo(a)pyrene SVOC wir - PAH ME-CA-[ENV]GC-LAK-AN-005
Benzo(b)fluoranthene SVOC wtr - PAH ME-CA-[ENV]GC-LAK-AN-005
Benzo(ghi)perylene SVOC wtr - PAH ME-CA-[ENV]GC-LAK-AN-005
Benzo(k)fluoranthene SVOC wtr - PAH ME-CA-[ENV]GC-LAK-AN-005
Beryllium (dissolved) Be by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Bismuth (dissolved) Bi by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Boron (dissolved) B by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Bromide Bromide by lon Chromatography ME-CA-[ENV]IC-LAK-AN-001
Cadmium (dissolved) Cd by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Calcium (dissolved) Ca by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Chloride Chloride by discrete colourmetric analysis ME-CA-[ENV]EWL-LAK-AN-026
Chromium (dissolved) Cr by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006
Chrysene SVOC wtr - PAH ME-CA-[ENV]GC-LAK-AN-005
Cobalt (dissolved) Co by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006

Page 4 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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o5 Y Sl Project: 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
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Phone: 705-652-2000 FAX: 705-652-6365

OnLine LIMS

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at

Parameter Description SGS Method Code
Conductivity Conductivity by Conductivity Meter ME-CA-[ENV]EWL-LAK-AN-006
Copper (dissolved) Cu by ICP-MS solution (dissolved) ME-CA-[ENV]SPE-LAK-AN-006

Dibenzo(a,h)anthracene
Dissolved Organic Carbon
Fluoranthene

Fluorene

Fluoride

Hardness
Indeno(1,2,3-cd)pyrene
Iron (dissolved)

Lead (dissolved)
Magnesium (dissolved)
Manganese (dissolved)
Mercury (total)
Methylnaphthalene, 2-(1-)
Molybdenum (dissolved)
Naphthalene

Nickel (dissolved)

Nitrate (as N)

Nitrite (as N)

pH

Phenanthrene
Phosphorus (dissolved)
Phosphorus (total reactive)
Polychlorinated Biphenyls (PCBs) - Total
Potassium (dissolved)
Pyrene

Selenium (dissolved)
Silicon (dissolved)

Silver (dissolved)

Sodium (dissolved)
Strontium (dissolved)
Sulphate

Surr 2-Fluorobiphenyl
Surr 2-Methylnaphthalene-D10

SVOC wtr - PAH

DOC by Combustion/Oxidation
SVOC wtr - PAH

SVOC wtr - PAH

Fluoride by specific ion electrode
Hardness (CaCQO3) by ICP

SVOC wtr - PAH

Fe by ICP-MS solution (dissolved)
Pb by ICP-MS solution (dissolved)
Mg by ICP-MS solution (dissolved)
Mn by ICP-MS solution (dissolved)
Hg solutions by CVAAS

SVOC wtr - PAH

Mo by ICP-MS solution (dissolved)
SVOC wtr - PAH

Ni by ICP-MS solution (dissolved)
Nitrate by lon Chromatography
Nitrite by lon Chromatography

pH - solution

SVOC wtr - PAH

P by ICP-MS solution (dissolved)

Tot. Reactive Phos. by Skalar or Spec.- no reagents or heat

PCB wir

K by ICP-MS solution (dissolved)
SVOC wtr - PAH

Se by ICP-MS solution (dissolved)
Si by ICP-MS solution (dissolved)
Ag by ICP-MS solution (dissolved)
Na by ICP-MS solution (dissolved)
Sr by ICP-MS solution (dissolved)

Sulphate by discrete colourmetric analysis

Surr
Surr

ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]EWL-LAK-AN-023
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]EWL-LAK-AN-014
ME-CA-[ENV]SPE-LAK-AN-003
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-004
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]IC-LAK-AN-001
ME-CA-[ENV]IC-LAK-AN-001
ME-CA-[ENV]EWL-LAK-AN-006
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SFA-LAK-AN-004
ME-CA-[ENV]GC-LAK-AN-001
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]EWL-LAK-AN-026
ME-CA-[ENV]GC-LAK-AN-005
ME-CA-[ENV]GC-LAK-AN-005
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http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)

Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Canada Inc.

P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Project : 300032339 St. Mary's Landfill GW
LR Report : CA15123-JUN19

Parameter

Description

SGS Method Code

Surr 4-Terphenyl-d14
Surr Fluoranthene-D10
Thallium (dissolved)
Tin (dissolved)
Titanium (dissolved)
Total Dissolved Solids
Total Kjeldahl Nitrogen
Uranium (dissolved)
Vanadium (dissolved)
Zinc (dissolved)

Surr

Surr

TI by ICP-MS solution (dissolved)

Sn by ICP-MS solution (dissolved)

Ti by ICP-MS solution (dissolved)
Total Dissolved Solids by Gravimetric
Tot. kjeldahl Nitrogen by Skalar

U by ICP-MS solution (dissolved)

V by ICP-MS solution (dissolved)

Zn by ICP-MS solution (dissolved)

ME-CA-[ENV]GC-LAK-AN-005

ME-CA-[ENV]GC-LAK-AN-005

ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]EWL-LAK-AN-005
ME-CA-[ENV]SFA-LAK-AN-002
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006
ME-CA-[ENV]SPE-LAK-AN-006

Page 6 of 10

"-l‘ ,J /
Brad Moore Hon. B.Sc

Project Specialist,
Environment, Health & Safety

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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ST Project : 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Quality Control Report

Organic Analysis

Parameter Reporting Unit Method Duplicate LCS / Spike Blank Matrix Spike / Reference Material
Limit Blank Result 1 Result 2 RPD Acceptance Spike Recovery Limits (%) Spike Recovery Limits (%)
Criteria Recovery Recovery
(%) (%)
% Low [ High Low [ High
Polychlorinated Biphenyls - QCBatchID: GCM0157-JUN19
Polychlorinated Biphenyls (PCBs) - Total 0.05 ug/L <0.04 NSS 30 ] 110 | 60 | 140 | 96 | 60 | 140
Semi-Volatile Organics - QCBatchID: GCM0166-JUN19
1-Methylnaphthalene 0.2 ug/L <05 ND 30 110 50 140 107 50 140
2-Methylnaphthalene 0.2 ug/L <05 ND 30 110 50 140 107 50 140
Acenaphthene 0.2 ug/L <0.1 ND 30 106 50 140 105 50 140
Acenaphthylene 0.2 ug/L <0.1 ND 30 104 50 140 102 50 140
Anthracene 0.2 ug/L <0.1 ND 30 104 50 140 104 50 140
Benzo(a)anthracene 0.2 ug/L <0.1 ND 30 106 50 140 106 50 140
Benzo(a)pyrene 0.2 ug/L <0.01 ND 30 97 50 140 97 50 140
Benzo(b)fluoranthene 0.2 ug/L <0.1 ND 30 113 50 140 114 50 140
Benzo(ghi)perylene 0.2 ug/L <0.2 ND 30 101 50 140 103 50 140
Benzo(k)fluoranthene 0.2 ug/L <0.1 ND 30 106 50 140 107 50 140
Chrysene 0.2 ug/L <0.1 ND 30 101 50 140 101 50 140
Dibenzo(a,h)anthracene 0.2 ug/L <0.1 ND 30 94 50 140 94 50 140
Fluoranthene 0.2 ug/L <0.1 ND 30 105 50 140 106 50 140
Fluorene 0.2 ug/L <0.1 ND 30 109 50 140 108 50 140
Indeno(1,2,3-cd)pyrene 0.2 ug/L <0.2 ND 30 96 50 140 97 50 140
Naphthalene 0.2 ug/L <05 ND 30 112 50 140 107 50 140
Phenanthrene 0.2 ug/L <0.1 ND 30 107 50 140 107 50 140
Pyrene 0.2 ug/L <0.1 ND 30 105 50 140 105 50 140
Inorganic Analysis
Parameter Reporting Unit Method Duplicate LCS / Spike Blank Matrix Spike / Reference Material
Limit Blank Result 1 Result 2 RPD Acceptance Spike Recovery Limits (%) Spike Recovery Limits (%)
Criteria Recovery Recovery
(%) (%)
% Low | High Low | High
Alkalinity - QCBatchID: EWL0119-JUN19
Alkalinity \ 2[mglLasCa| <2 | \ \ 1] 10 102 | 80 | 120 | NA | \
Alkalinity - QCBatchID: EWL0223-JUN19
Alkalinity \ 2[mglLasCa]| <2 | \ \ 5] 10 | 102 | 80 | 120 | NA | \
Anions by discrete analyzer - QCBatchID: DIO0111-JUN19
Chloride 1 mg/L <1 7 20 100 80 120 96 75 125
Sulphate 2 mg/L <2 8 20 100 80 120 93 75 125
Anions by discrete analyzer - QCBatchID: DIO0113-JUN19
Chloride 1 mg/L <1 0 20 100 80 120 105 75 125
Sulphate 2 mg/L <2 3 20 101 80 120 101 75 125
Page 7 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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ST Project : 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Inorganic Analysis
Parameter Reporting Unit Method Duplicate LCS / Spike Blank Matrix Spike / Reference Material
Limit Blank Result 1 Result 2 RPD Acceptance Spike Recovery Limits (%) Spike Recovery Limits (%)
Criteria Recovery Recovery
(%) (%)
% Low [ High Low | High
Anions by IC - QCBatchID: DIO0114-JUN19
Bromide 0.3 mg/L <0.3 3 20 102 80 120 106 75 125
Nitrate (as N) 0.06 mg/L <0.06 ND 20 98 80 120 107 75 125
Nitrite (as N) 0.03 mg/L <0.03 ND 20 99 80 120 104 75 125
Carbon by Combustion/Oxidation - QCBatchID: EWL0132-JUN19
Dissolved Organic Carbon \ 05[] mgL [ <05 ] \ \ 0] 20 | 102 | 90 | 110 | 105 | 75 | 125
Carbon by Combustion/Oxidation - QCBatchID: EWL0183-JUN19
Dissolved Organic Carbon \ 05[] mgL [ <05 ] \ \ 0] 20 | 101 | 90 | 110 | 98 | 75 | 125
Conductivity - QCBatchID: EWL0119-JUN19
Conductivity \ 2] usfem | 2 \ \ \ 0] 10 | 99 | 90 | 110 | NA | \
Conductivity - QCBatchID: EWL0123-JUN19
Conductivity \ 2] usiem [ <2 ] \ \ 0] 10 | 98 | 90 | 110 | NA | \
Fluoride by Specific lon Electrode - QCBatchID: EWL0203-JUN19
Fluoride \ 006] mglL | <006 | \ \ 4] 10 94 | 90 | 110 | 100 | 75 | 125
Mercury by CVAAS - QCBatchID: EHG0006-JUN19
Mercury (total) [ 000001] mgL [ <0.00001 | \ \ ND | 20 | 119 | 80 | 120 | 116 | 70 | 130
Metals in aqueous samples - ICP-MS - QCBatchID: EMS0040-JUN19
Aluminum (dissolved) 0.01 mg/L <0.001 2 20 99 90 110 NV 70 130
Antimony (dissolved) 0.003 mg/L < 0.0009 7 20 101 90 110 NV 70 130
Arsenic (dissolved) 0.002 mg/L < 0.0002 ND 20 97 90 110 91 70 130
Barium (dissolved) 0.002 mg/L < 0.00002 0 20 101 90 110 NV 70 130
Beryllium (dissolved) 0.002 mg/L < 0.000007 20 20 101 90 110 86 70 130
Bismuth (dissolved) 0.002 mg/L < 0.000007 ND 20 101 90 110 118 70 130
Boron (dissolved) 0.01 mg/L <0.002 5 20 100 90 110 NV 70 130
Cadmium (dissolved) 0.0001 mg/L < 0.000003 ND 20 99 90 110 90 70 130
Calcium (dissolved) 0.1 mg/L <0.01 3 20 102 90 110 NV 70 130
Chromium (dissolved) 0.003 mg/L < 0.00008 12 20 97 90 110 73 70 130
Cobalt (dissolved) 0.0005 mg/L < 0.000004 4 20 97 90 110 82 70 130
Copper (dissolved) 0.003 mg/L <0.0002 13 20 96 90 110 NV 70 130
Iron (dissolved) 0.01 mg/L <0.007 1 20 100 90 110 NV 70 130
Lead (dissolved) 0.001 mg/L < 0.00001 20 20 95 90 110 88 70 130
Magnesium (dissolved) 0.05 mg/L <0.001 3 20 103 90 110 82 70 130
Manganese (dissolved) 0.002 mg/L < 0.00001 4 20 99 90 110 NV 70 130
Molybdenum (dissolved) 0.002 mg/L < 0.00004 0 20 102 90 110 NV 70 130
Nickel (dissolved) 0.003 mg/L < 0.0001 5 20 98 90 110 NV 70 130
Phosphorus (dissolved) 0.03 mg/L <0.003 7 20 102 90 110 NV 70 130
Selenium (dissolved) 0.004 mg/L < 0.00004 ND 20 103 90 110 NV 70 130
Silicon (dissolved) 0.2 mg/L <0.02 ND 20 106 90 110 NV 70 130
Silver (dissolved) 0.0001 mg/L < 0.00005 ND 20 101 90 110 NV 70 130
Page 8 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS

sGscC Project : 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Inorganic Analysis
Parameter Reporting Unit Method Duplicate LCS / Spike Blank Matrix Spike / Reference Material
Limit Blank Result 1 Result 2 RPD Acceptance Spike Recovery Limits (%) Spike Recovery Limits (%)
Criteria Recovery Recovery
(%) (%)

% Low High Low High
Sodium (dissolved) 0.1 mg/L <0.01 3 20 103 90 110 NV 70 130
Strontium (dissolved) 0.0002 mg/L <0.00002 2 20 101 90 110 NV 70 130
Thallium (dissolved) 0.00005 mg/L < 0.000005 7 20 105 90 110 95 70 130
Tin (dissolved) 0.002 mg/L < 0.00006 4 20 104 90 110 NV 70 130
Titanium (dissolved) 0.0005 mg/L < 0.00005 ND 20 103 90 110 NV 70 130
Uranium (dissolved) 0.00002 mg/L < 0.000002 9 20 104 90 110 90 70 130
Vanadium (dissolved) 0.002 mg/L < 0.00001 ND 20 97 90 110 83 70 130
Zinc (dissolved) 0.02 mg/L <0.002 5 20 99 90 110 NV 70 130

Metals in aqueous samples - ICP-MS - QCBatchID: EMS0050-JUN19
Aluminum (dissolved) 0.01 mg/L <0.001 12 20 101 90 110 NV 70 130
Antimony (dissolved) 0.003 mg/L < 0.0009 ND 20 108 90 110 NV 70 130
Arsenic (dissolved) 0.002 mg/L < 0.0002 8 20 101 90 110 103 70 130
Barium (dissolved) 0.002 mg/L < 0.00002 1 20 101 90 110 NV 70 130
Beryllium (dissolved) 0.002 mg/L < 0.000007 13 20 98 90 110 110 70 130
Bismuth (dissolved) 0.002 mg/L < 0.000007 18 20 94 90 110 108 70 130
Boron (dissolved) 0.01 mg/L <0.002 2 20 97 90 110 NV 70 130
Cadmium (dissolved) 0.0001 mg/L < 0.000003 ND 20 98 90 110 93 70 130
Calcium (dissolved) 0.1 mg/L <0.01 2 20 98 90 110 NV 70 130
Chromium (dissolved) 0.003 mg/L < 0.00008 2 20 96 90 110 93 70 130
Cobalt (dissolved) 0.0005 mg/L < 0.000004 2 20 103 90 110 106 70 130
Copper (dissolved) 0.003 mg/L < 0.0002 ND 20 97 90 110 NV 70 130
Iron (dissolved) 0.01 mg/L <0.007 20 20 96 90 110 NV 70 130
Lead (dissolved) 0.001 mg/L < 0.00001 ND 20 98 90 110 95 70 130
Magnesium (dissolved) 0.05 mg/L <0.001 5 20 100 90 110 NV 70 130
Manganese (dissolved) 0.002 mg/L < 0.00001 3 20 104 90 110 NV 70 130
Molybdenum (dissolved) 0.002 mg/L < 0.00004 9 20 102 90 110 101 70 130
Nickel (dissolved) 0.003 mg/L < 0.0001 4 20 102 90 110 99 70 130
Phosphorus (dissolved) 0.03 mg/L <0.003 15 20 100 90 110 NV 70 130
Potassium (dissolved) 0.05 mg/L <0.009 3 20 98 90 110 NV 70 130
Selenium (dissolved) 0.004 mg/L < 0.00004 15 20 104 90 110 107 70 130
Silicon (dissolved) 0.2 mg/L <0.02 4 20 103 90 110 NV 70 130
Silver (dissolved) 0.0001 mg/L < 0.00005 ND 20 91 90 110 74 70 130
Sodium (dissolved) 0.1 mg/L <0.01 5 20 104 90 110 NV 70 130
Strontium (dissolved) 0.0002 mg/L < 0.00002 4 20 102 90 110 NV 70 130
Thallium (dissolved) 0.00005 mg/L < 0.000005 0 20 98 90 110 96 70 130
Tin (dissolved) 0.002 mg/L < 0.00006 ND 20 97 90 110 NV 70 130
Titanium (dissolved) 0.0005 mg/L < 0.00005 20 20 97 90 110 NV 70 130
Uranium (dissolved) 0.00002 mg/L < 0.000002 0 20 98 90 110 117 70 130
Vanadium (dissolved) 0.002 mg/L < 0.00001 1 20 100 90 110 104 70 130
Page 9 of 10

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS

sGscC Project : 300032339 St. Mary's Landfill GW

P.O. Box 4300 - 185 Concession St. LR Report : CA15123-JUN19
Lakefield - Ontario - KOL 2HO
Phone: 705-652-2000 FAX: 705-652-6365

Inorganic Analysis
Parameter Reporting Unit Method Duplicate LCS / Spike Blank Matrix Spike / Reference Material
Limit Blank Result 1 Result 2 RPD Acceptance Spike Recovery Limits (%) Spike Recovery Limits (%)
Criteria Recovery Recovery
(%) (%)
% Low High Low High
Zinc (dissolved) 002] mglL <0.002 ND 20 101 90 110 NV 70 130
Metals in aqueous samples - ICP-OES - QCBatchID: EMS0040-JUN19
Hardness \ 005] mglLasCa | <0.05 | \ \ 3] 20 | 102 | 90 | 110 | NV | 70 | 130
Metals in aqueous samples - ICP-OES - QCBatchID: EMS0050-JUN19
Hardness \ 005 mg/LasCa | <005 | \ \ 2] 20 | 98 | 90 | 110 | NV | 70 130
pH - QCBatchID: EWL0119-JUN19
pH \ 005] nount | NA ] \ \ 0] \ 100 | \ \ NA | \
pH - QCBatchID: EWL0121-JUN19
pH \ 005] nount | NA ] \ \ 0] \ 100 | \ \ NA | \
Phenols by SFA - QCBatchID: SKA0133-JUN19
4AAP-Phenolics \ 001] mgL [ <0002 | \ \ ND | 10 | 106 | 90 | 110 | 110 | 75 | 125
Phenols by SFA - QCBatchID: SKA0137-JUN19
4AAP-Phenolics \ 001] mglL | <0002 | \ \ 4] 10 100 | 90 | 110 | 89 | 75 | 125
Reactive Phosphorus by SFA - QCBatchID: SKA0064-JUN19
Phosphorus (total reactive) \ 003] mglL [ <003 | \ \ ND | 10 | 98 | 90 | 110 | 109 | 75 125
Solids Analysis - QCBatchID: EWL0104-JUN19
Total Dissolved Solids \ 30 mgL [ <30 ] \ \ 5] 20 | 98 | 90 | 110 | NA | \
Total Nitrogen - QCBatchID: SKA5051-JUN19
Total Kjeldahl Nitrogen \ 05[] asNmglL [ <05 | \ \ ND | 10 94 | 90 | 110 | 75 | 75 | 125

Page 10 of 10
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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R.J. Burnside & Associates Limited 449 Josephine Street P.O. Box 10 Wingham ON NOG 2W0 CANADA
telephone (519) 357-1521 fax (519) 357-3624 web www.rjburnside.com

BURNSIDE

Technical Memorandum

Date: December 21, 2020 Project No.: 300032339.0000

St. Marys Landfill - Future Solid Waste Disposal Needs Environmental
Assessment

Project Name:
Client Name: Town of St. Marys
Submitted To: MECP Technical Support

Submitted By: Caitlin Fergusson, P.Eng. Reviewed By: Joy Rutherford, P.Geo

This memorandum is intended to address the comments on the December 2019 Hydrogeology
Study Report received in a letter from the Ministry of Environment, Conservation and Parks
(MECP) dated March 18, 2020. The two comments are summarized as follows:

1. Reasonable Use Policy - The primary issue that remains is for the EA document to
discuss how the facility is expected to meet the Reasonable Use Guideline (RUG). This
is achieved by demonstrating that the site is likely to comply with the Ministry’s
Reasonable Use Guideline (RUG), supported through predictive modeling or by showing
that engineering safeguards (e.g. liner) will protect ground water resources. The current
report does not conclude that the proposal will meet the RUG. The EA document must
identify how the site will address RUG, even if the final technical analysis and actions
are to be completed at the ECA stage.

2. Monitoring Wells — The construction will require the removal of existing monitoring wells,
additional monitoring wells will be constructed, the exact location of wells will be
determined following construction. The EA document should identify the purpose of the
monitoring wells (for example sentry wells at the property boundaries or up-gradient of
the private homes on Perth Rd 123).

The Hydrogeology Study Report compared five Alternative Methods for landfill expansion and
rated the methods for groundwater protection. However, the determination of the final preferred
Alternative Method was made in the main EA report. Reasonable Use and monitoring
considerations for each Alternative Method were not included in the original Hydrogeology
Study. The main EA report concluded that Alternative Method 3 was preferred. This was also
the preference of the Hydrogeology Study for groundwater protection. The responses provided
below are based on the EA preference of Alternative Method 3 which is a combined vertical and
horizontal expansion that will include an expansion of the existing leachate collection system.
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1.0 Reasonable Use Guideline (RUG)

Key points from the Hydrogeology Study are provided below to summarize the hydrogeology at
the Site.

e There are no regional overburden aquifers in the Site vicinity. Therefore, the primary aquifer
in the area is the limestone bedrock.

e The water table in the bedrock is 8 to 10 m below the bedrock surface. Therefore, water
found above the bedrock is perched in localized and possibly isolated permeable seams.

¢ Most of the shallow lacustrine soils have been removed; therefore, overburden flow is either
through the shallow till or the inter-till deposits. Findings at OW36 indicate there is little
movement of water in the shallow till.

e The hydraulic conductivity of the clayey silt till is 9.9 x 10" m/s.
e The hydraulic conductivity of the limestone bedrock is 2.2 x 10 m/s.
e The horizontal velocity through the till is < 0.001 m/year and through the sand is 3 m/year.

e The primary direction of groundwater movement is expected to be downward. While some
horizontal movement occurs in the inter-till silt/sand seams and till-bedrock interface sand,
the perched conditions and deep bedrock water levels create a dominant downward
movement. The average vertical gradient at the till/lbedrock well nests is 0.94.

Since the primary direction of groundwater movement is expected to be downward, the following
calculations consider the downward migration of leachate, through the till, to the bedrock
aquifer. There is an established leachate collection system for the existing landfill footprint and
an expansion of this system is planned for the future footprint. The leachate collection system is
expected to capture the majority of leachate generated at the site. However, to illustrate the
worst-case scenario, the maximum leachate volume that could be transmitted through the till to
the bedrock has been calculated based on site permeability and vertical gradients.

Chloride was the contaminant considered since it is a conservative parameter. It migrates at
the rate of groundwater flow, is not altered by biological degradation or oxidation/reduction and
is not adsorbed by the soil. The background and leachate chloride concentrations were
determined from historical monitoring data.

The vertical velocity of water through the till was calculated to be approximately 0.0086 m/year.
The thickness of the till layer varies from 13 to 17 m. This results in a travel time through the till,
to the bedrock, of 1,500 to 2,000 years.

The maximum volume of leachate that could travel through the till was calculated for existing
conditions (Phase | and Phase II/Ill) and future conditions (Alternative Method 3). The
calculations are provided in Attachment A and summarized below.
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Table 1: Calculated Maximum Leachate Volume Through Till

Existing Phase | 58,100 L/yr
Existing Phase Il 143,500 L/yr
Alternative Method 3 380,500 L/yr

The chloride concentrations calculated in a 3 m thick mixing zone below the water table in the
bedrock are summarized below for existing and future conditions.

Table 2: Calculated Bedrock Chloride Concentrations

Existing Phase | 7.7 mg/L
Existing Phase Il 19 mg/L
Alternative Method 3 31 mg/L

Based on historical monitoring data, the bedrock chloride RUG is approximately 130 mg/L. The
bedrock chloride concentration calculated for Alternative Method 3 is 31 mg/L. This is
significantly below the RUG. As previously stated, the calculations assume leachate dilution
does not occur within the overburden; only within the bedrock aquifer. Furthermore, this is the
concentration below the landfill footprint. Some additional dilution will occur between the landfill
footprint and the site boundary; the actual chloride concentration in the bedrock aquifer is
expected to be less. Therefore, the proposed landfill expansion is expected to meet the RUG.

Additional Monitoring Wells

During the various stages of cell construction for Alternative 3, the following eight wells are
expected to require decommissioning:

e Overburden Wells: OW3-84, OW4-84, OW5-84, OW6-84, OW8B-10 and OW36.

e Bedrock Wells: OW7-91 and OW8A-91.

Figure 1 and Figure 2 show the proposed general areas for future monitoring well construction.
The interpreted overburden groundwater flow direction is shown on Figure 1; the interpreted

bedrock flow direction is shown on Figure 2. The six areas for future monitoring well
construction are discussed below.

Shallow Water Table Wells

There are three locations (Area 1, 2 and 3) recommended for the installation of a shallow water
table well. The depth of these wells will vary depending on the water bearing zone found at the
time of drilling. The purpose of these wells is to provide water level data for determining
groundwater contours and flow direction at the site. They will also provide cross-gradient and/or
downgradient groundwater quality data for identifying any leachate migration.
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Overburden and Bedrock Well Nests

There are two locations (Area 4 and 5) recommended for the installation of a monitoring well
nest. Each nest should consist of, at minimum, a shallow water table well and a bedrock well.
In addition, any permeable water-bearing seams (inter-till deposit) encountered should be
screened with a monitoring well. The purpose of the bedrock wells is to provide an upgradient
well and cross-gradient well for groundwater flow mapping and water quality sampling. The
overburden wells will also provide additional data for flow mapping, as well as cross-gradient or
downgradient water quality data.

At this time, the four wells located just west of the existing footprint (OW9A-91, OW9B-91,
OW15-91 and OW21-91) are not expected to be removed during Alternative 3 construction.
However, if these wells do require removal, the sixth area shown on Figures 1 and 2 is
recommended to replace these wells. Just like Area 4 and 5, each nest should consist of a
shallow water table well, a bedrock well and a well installed in any permeable water-bearing
seams (inter-till deposit) encountered during drilling.

Cement Kiln Dust (CKD) Stockpile Wells

It is also recommended that the monitoring wells previously installed in the CKD Stockpile
(MWO04-01, MW04-02 and MWO04-03) be maintained and water level measurements collected
for determining groundwater contours and flow direction at the site. Periodic sampling of these
wells (i.e. once every three years) could also be considered.

R.J. Burnside & Associates Limited

10038715
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Caitlin Fergusson, P.Eng. Joy Rutherfor(-j-“,_P.Geo

Project Engineer Senior Hydrogeologist
CF/JR:tp

Enclosure(s) Attachment A — RUG Calculations
Figure 1 — Proposed Areas for New Overburden Monitoring Wells
Figure 2 — Proposed Areas for New Bedrock Monitoring Wells

Other than by the addressee, copying or distribution of this document, in whole or in part, is not permitted without the express
written consent of R.J. Burnside & Associates Limited.

In the preparation of the various instruments of service contained herein, R.J. Burnside & Associates Limited was required
to use and rely upon various sources of information (including but not limited to: reports, data, drawings, observations)
produced by parties other than R.J. Burnside & Associates Limited. For its part R.J. Burnside & Associates Limited has
proceeded based on the belief that the third party/parties in question produced this documentation using accepted
industry standards and best practices and that all information was therefore accurate, correct and free of errors at the time
of consultation. As such, the comments, recommendations and materials presented in this instrument of service reflect
our best judgment in light of the information available at the time of preparation. R.J. Burnside & Associates Limited, its
employees, affiliates and subcontractors accept no liability for inaccuracies or errors in the instruments of service provided
to the client, arising from deficiencies in the aforementioned third party materials and documents.

200522 Response to MECP Groundwater Comments
12/21/2020 9:49 AM



Attachment A - RUG Calculations

Input Parameters
Hydraulic Conductivities (m/s)

Sand/Gravel 3.0E-06
Clayey Silt Till 9.9E-11
Bedrock 2.2E-04
Vertical Gradient (m/m)
Till/Bedrock 0.94

Horizontal Gradient (m/m)

Bedrock 0.0045
Porosity

Clayey Silt Till 0.34
Bedrock 0.2

Landfill Footprints (m2)

Phase | 19,801
Phase 11/11l 48,907
Alternative 3 129,648
Bedrock Mixing Zone (m)

Depth 3
Phase | Width 180
Phase 11/111 Width 210
Alternative 3 Width 400

Chloride Concentrations (mg/L)

Bedrock Background 6
Phase | Leachate 500
Phase II/1ll Leachate 1,750

Alternative 3 Leachate 2,500

R.J. Burnside Associates Limited
File: 032339 St Marys EA RUG Calculations.xIsx
Date: 6/18/2020

Vertical Velocity (VV) in Clayey Silt Till

Horizontal Velocity (HV) in Bedrock

VV = Ki/n

VV = 2.74E-10 m/s

VW= 8.63E-03 m/year
VV = 8.6 mm/year

Vertical Flow through Till - Phase |

Q= KiA

Q= 1.8E-06 m3/s
Q= 1.8E-03 L/s
Q= 58,111 L/year

Vertical Flow through Till - Phase II/IlI

Q= KiA
Q= 4.6E-06 m3/s
Q= 4.6E-03 L/s

Q= 143,529 L/year

Vertical Flow through Till - Alternative 3

HV = Ki/n
HV = 5.0E-06 m/s
HV = 156 m/year

Horizontal Flow through Bedrock Below - Phase |

Q= KiA
Q= 1.2E-05 m3/s
Q= 1.2E-02 L/s

Q= 380,483 L/year

Page 1 of 2

Q= KiA
Q= 5.3E-04 m3/s
Q-= 5.3E-01 L/s

Q= 16,859,146 L/year

Horizontal Flow through Bedrock Below - Phase 11/111

Q= KiA
Q= 6.2E-04 m3/s
Q= 6.2E-01 L/s

Q= 19,669,003 L/year

Horizontal Flow through Bedrock Below - Alternative 3

Q= KiA

Q= 1.2E-03 m3/s
Q= 1.2E+00 L/s
Q= 37,464,768 L/year

St. Marys Landfill
300032339.0000



Attachment A - RUG Calculations

Dilution Formula = (Cl conc. In leachate x volume of leachate) + (Clconc.in bedrock x volume of water in bedrock)

volume of leachate + volume of water in bedrock

Chloride Concentration in Bedrock Mixing Zone - Phase |
Cl= 29,055,395 + 101,154,874
58,111 + 16,859,146
Cl= 7.7 mg/L
Chloride Concentration in Bedrock Mixing Zone - Phase 11/IlI
Cl= 251,176,340 + 118,014,019
143,529 + 19,669,003
Cl= 18.6 mg/L
Chloride Concentration in Bedrock Mixing Zone - Phase | & II/III
Cl= 280,231,735 + 219,168,893
201,640 + 36,528,149
Cl= 13.6 mg/L

Chloride Concentration in Bedrock Mixing Zone -

Alternative 3

Cl= 951,207,981 + 224,788,608
380,483 + 37,464,768
Cl= 31.1 mg/L
R.J. Burnside Associates Limited
File: 032339 St Marys EA RUG Calculations.xIsx
Date: 6/18/2020 Page 2 of 2

St. Marys Landfill
300032339.0000
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BURNSIDE

Technical Memorandum

Date: December 21, 2020 Project No.: 300032339.0000

St Marys Landfill - Future Solid Waste Disposal Needs Environmental

Project Name: . cnt

Client Name: Town of St Marys

Ministry of Environment, Conservation and Parks

Submitted To: o ical Support, Surface Water Specialist

Submitted By: Joy Rutherford, P.Geo.

This memorandum addresses the March 27, 2020 comments provided by the Ministry of
Environment, Conservation and Parks (MECP) Surface Water Specialist on the draft
Hydrogeology Study Report dated December 2019.

The Hydrogeology Study Report compared five Alternative Methods for landfill expansion and
rated the methods for groundwater protection. However, the determination of the preferred
Alternative Method was made in the main EA report. The main EA report concluded that
Alternative Method 3 was preferred. This was also the preference of the Hydrogeology Study
for groundwater protection.

Alternative Method 3 is a combined vertical and horizontal expansion. The vertical expansion
places waste above the existing Phase | and Phase Il/11l footprints. The horizontal expansion
creates new footprint areas between and east of the existing Phases. The new footprint area
will include an expansion of the existing leachate collection system.

Expansion to the east will necessitate the relocation of the existing watercourse. Its current
location is through the centre of the landfill property between the landfill and a Cement Kiln Dust
stockpile (CKD). The CKD stockpile was created by St. Marys Cement when that company
owned the property. The comments provided by the surface water specialist pertain to the
relocation of the watercourse to the east side of the CKD stockpile. The comments are
summarized (not quoted) as follows:

The proponent has not properly characterized, delineated or identified how the CKD pile
may affect surface water or groundwater resources at the site once the landfill expansion
and watercourse realignment occur through the selection of Alternative #3.
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The pile still contains several contaminants of concern with elevated concentrations
capable of causing unacceptable surface water quality impairment if it were to access
the proposed relocated watercourse.

e Using the guidance provided by O. Reg 153/04 is a reasonable approach and one
that could provide the necessary direction to assess the potential impacts from the
CKD pile to the proposed surface water receiver.

o [f further characterization work around the pile were to identify that the risk to the
watercourse is limited to overland flow and not through groundwater, the risk
assessment could be scoped and limited to the section of the pile that will need to be
excavated/modified to accommodate the watercourse alteration

o The report has identified “potential effects from relocating the watercourse” and
therefore, the MECP will require, as a minimum,

— a plan identifying the types of work which will be required to characterize
chemicals of concern,

— delineate the areas of exposure,

— identify potential migration pathways (overland vs leachate creation) and

— develop a monitoring/contingency plan to “consider mitigation measures, net
effects and monitoring measures”

Watercourse Relocation

A field investigation was completed in 2016 by Parish Aquatic Services (Division of Matrix
Solutions) to identify a potential design for the relocated watercourse. The design allows for
appropriate base flow capacity while incorporating banks that provide flood stage capacity,
without infringing on the CKD stockpile. Figure 1, attached, shows the proposed stream
alignment, a 20 m wide floodplain and the grading (or disturbance) limits.

The section of the proposed watercourse that wraps around the east and north side of the CKD
stockpile is approximately 300 m. The distance from the toe of the CKD stockpile (as mapped
on Figure 1) to the proposed watercourse channel along the 300 m generally varies from 18 to
36 m. For comparison, the current watercourse channel is 28 to 36 m from the south side of the
CKD stockpile for approximately 140 m (where the watercourse enters the site).

To assist in visualizing the proposed watercourse in relation to the adjacent topography and saill,
three cross-sections are shown in Figures 2 to 4. The sections include the existing
watercourse, the CKD stockpile, and the proposed watercourse. The locations of the cross-
sections are shown on Figure 1.

The sections show the position and materials logged in the three 2004 monitoring wells installed
in the CKD. According to the well logs, the CKD is capped with a layer of topsoil. At MW04-01
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and MWO04-03 there is also a layer of fill (sand and silt) below the topsoil. The stockpile
comprises a mix of CKD material and soil or fill. The soil varies from sand to silt to clay.

The wells all ended in the native glacial till below the CKD/fill. Based on the cross-sections
developed from the well logs, the existing watercourse appears to be separated from the CKD
by this glacial till. If the proposed watercourse is also separated from the CKD by the till, the
low permeability of the till will protect the surface water due to the slow travel time of
groundwater through the till. However, the monitoring wells are located in the south part of the
CKD stockpile and the extent of the CKD material has not been determined, particularly along
the north edge of the stockpile.

Water Quality

Three monitoring wells were installed in the CKD stockpile between July 30 and August 12,
2004. Table 1, attached, compares the 2019 water quality data from those wells to O.Reg. 153
Table 8. Table 8 (for potable groundwater conditions) is to be used where all or part of a
property lies within 30 m of a surface water body. These standards were derived with the
objective of protecting surface water bodies from movement of soil directly into surface water to
become sediment, and assuming that there is no dilution in the groundwater for the aquatic
protection pathway.

The table below summarizes the 2019 criteria exceedances at the CKD stockpile wells.

Parameter MW04-01 | MWO04-02 | MW04-03
Chloride X X
Sodium X

Arsenic X X
Molybdenum X X
Selenium X

Vanadium X

There were six exceedances at MW04-01 located in the centre of the stockpile. No criteria
exceedances occurred at MW04-02 which is located at the southeast corner of the stockpile
adjacent to both the existing watercourse and the proposed watercourse. MW04-03, located at
the southwest corner of the stockpile, had three exceedances. Table 1 also shows all three
wells have alkalinity, sulphate and total dissolved solids (TDS) concentrations above the site
background levels (these parameters are not listed in O.Reg 153, Table 8).

MWO04-01 is more than the 30 m required by O.Reg. 153 from the proposed watercourse. The
water quality improves between MW04-01 (at the centre of the stockpile) and MW04-02 (at the
southeast corner). There are no O.Reg. 153 exceedances at MW04-02 which is within 30 m of
the proposed watercourse. However, the water quality between MWO04-01 and the proposed
watercourse along the north side of the stockpile is not known. Engineered measures, noted
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later in this memo, may be required to address the quantity and quality of groundwater flow
north toward the proposed watercourse.

Contaminant Pathway - Overland Stormwater and Sediment

The historical aerial photographs show no evidence of the CKD stockpile in 1963. In 1978,
stockpiling can be seen in the area of the CKD. In 1989, a stockpile matching the current CKD
outline is visible. Therefore, the completed stockpile has been in place and stable for over 30
years. The cap and side slopes are well vegetated, and no erosion was noted during Burnside’s
field work in the area. Stormwater flow over the surface will not contact the CKD while a
sufficient cap remains in place. Sediment is also unlikely if there is no erosion along the side
slopes.

The proposed route was selected by Parish to prevent disturbance of the stockpile during
construction of the watercourse channel. Further, the channel design was developed to provide
the required base flow while protecting against erosion during flood stage. This necessitated
moving outside the landfill property boundary along the north side of the stockpile. This route
was discussed with St. Marys Cement, the adjacent property owner, who agreed to channel
construction occurring on their property.

The final channel design will require an investigation to determine if the CKD extends beyond
the toe of the stockpile and the type of soil below the channel.

Contaminant Pathway - Groundwater Contribution to the Watercourse

The groundwater within the CKD stockpile exceeds Table 8 criteria at the monitoring well in the
centre of the stockpile. Therefore, discharge of groundwater to the watercourse is a potential
pathway for contaminants. The cross-sections indicate that the watercourse may be separated
from the CKD by native glacial till. However, the final channel design investigation will need to
verify the soil type along the watercourse route.

The volume of groundwater that would migrate through the till to the watercourse can be
estimated using the equation Q=KiA where:

Q = volume of groundwater transmitted through the glacial till

K = the hydraulic conductivity of the till

i = the horizontal gradient from the CKD stockpile to the watercourse, and
A = the area of discharge along the stream bank

Table 2, attached, shows the input values and the calculations.

The horizontal gradient is an average of gradients measured along the cross-sections from the
top of the proposed grading limits to the nearest CKD monitoring well. The gradient of 0.08 is
relatively steep due to the groundwater mounding in the stockpile.
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The area is calculated for the full channel depth (which averages 5.7 m) along the 300 m of
watercourse around the CKD. This is likely overestimating the area as the discharge typically
occurs closer to the level of the stream within the channel and not the entire channel depth.

The volume is estimated at 1.4 x 108 m3/s or 427 L per year. This represents the groundwater
contribution from one direction only (CKD side). For comparison, the calculation is also
completed for the existing watercourse at 4.6 x 10°° m3/s or 146 L per year. This compares to
the measured flows in the existing channel ranging from 0.0014 to 0.167 m3/s. Therefore,
groundwater as a contaminant pathway will not be significant if the watercourse is in the glacial
till.

During the final channel design, monitoring wells can be installed between the CKD stockpile
and the watercourse channel to assess the presence of groundwater and the groundwater
quality. Little impact is expected if the boreholes encounter the glacial till. If necessary, the
design can incorporate additional measures to protect against groundwater impacts on the
realigned watercourse. These are discussed below.

Potential Mitigation Measures

1. Channel Design

= Prior to channel design and construction, an investigation will be completed within
the grading limits. This will determine soil adjacent to and below the watercourse
and if there is any CKD or other material that must be relocated.

= Groundwater monitoring wells can be installed between the CKD and the
watercourse channel to measure groundwater quality adjacent to the watercourse.
This will determine if further mitigation measures are needed. These may be
temporarily added to the Site’s monitoring program to confirm the watercourse
design is operating as expected.

2. Stormwater Runoff and Sediment

» Any area between the CKD and the new watercourse disturbed during construction
must be stabilized and vegetated to prevent sediment from entering the watercourse.

= No further surface disturbance can take place on the CKD stockpile. This is to
prevent exposure of the CKD or creation of erosion channels.

» |f stabilization and vegetation is not sufficient along specific sections of the proposed
watercourse, shallow stormwater ditches or drains can be incorporated into the
watercourse construction to divert runoff to a stormwater basin. The basin will allow
for sediment settlement and if needed, water quality testing prior to release to the
watercourse.
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3. Groundwater Discharge to Watercourse

= A collection drain can be constructed where warranted between the CKD stockpile
and the watercourse to prevent groundwater discharge from entering the
watercourse. This is not necessary if the watercourse is constructed in the glacial till
as it will act as a natural barrier.

= Improvements to the CKD stockpile cover can be considered to reduce precipitation
infiltration. This in turn will reduce the head level within the CKD and therefore the
driving force for (CKD contaminated) discharge into the watercourse.

Net Effects

The mitigation measures are expected to produce a neutral net effect for the watercourse. The
existing watercourse is not being impacted by the landfill or CKD stockpile under current
conditions. Moving the watercourse away from the landfill eliminates future impacts. Mitigation
measures, where warranted around the CKD stockpile, will control future impacts.

Recommended Monitoring

¢ Inspection of the CKD stockpile should be undertaken to check for stability, erosion and
vegetation cover of any areas disturbed by construction of the realigned watercourse.

e Surface water monitoring for the existing watercourse will be replaced by similar monitoring
of the new watercourse. As with the existing monitoring, this will include water quality
monitoring and flow data where the watercourse enters the site, downstream of the CKD
stockpile and as it leaves the site.

R.J. Burnside & Associates Limited
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Enclosure(s) Figure 1 — Site Plan
Figure 2 — Cross-Section A-A’
Figure 3 — Cross-Section B-B’
Figure 4 — Cross-Section C-C’
Table 1 — Cement Kiln Dust Stockpile — Groundwater Quality
Table 2 — Groundwater Contribution to Streamflow

Other than by the addressee, copying or distribution of this document, in whole or in part, is not permitted without the express
written consent of R.J. Burnside & Associates Limited.

In the preparation of the various instruments of service contained herein, R.J. Burnside & Associates Limited was required
to use and rely upon various sources of information (including but not limited to: reports, data, drawings, observations)
produced by parties other than R.J. Burnside & Associates Limited. For its part R.J. Burnside & Associates Limited has
proceeded based on the belief that the third party/parties in question produced this documentation using accepted
industry standards and best practices and that all information was therefore accurate, correct and free of errors at the time
of consultation. As such, the comments, recommendations and materials presented in this instrument of service reflect
our best judgment in light of the information available at the time of preparation. R.J. Burnside & Associates Limited, its
employees, affiliates and subcontractors accept no liability for inaccuracies or errors in the instruments of service provided
to the client, arising from deficiencies in the aforementioned third party materials and documents.

R.J. Burnside & Associates Limited makes no warranties, either express or implied, of merchantability and fitness of the
documents and other instruments of service for any purpose other than that specified by the contract.

SW response to MECP comments
12/21/2020 9:07 AM
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Table 1: Cement Kiln Dust Stockpile - Groundwater Quality

Well No MWO04-01 MWO04-02 MWO04-03

Location Centre SE Corner SW Corner

Inorganics Table 8 Units 2019 2019 2019
pH mg/L 10.03 7.39 7.07
Specific Conductivity NA us/cm 30 500 7410 11 100
Alkalinity mg/L CaCO3 4510 2400 947
C-Hardness mg/L CaCO3 6.3 202.0 908
DOC mg/L 78.2 25.6 14.2
Bromide mg/L 38 2 13
Chloride 790 mg/L 2 500 81 950
Fluoride mg/L 23.3 0.42 1.00
Nitrate N mg/L <0.6 9.21 <0.06
Nitrite N mg/L <0.3 0.10 <03
TKN N mg/L 22.9 0.6 2.1
Phosphate mg/L 0.86 <0.03 <0.03
Sulphate mg/L 7 400 1300 3700
Phenols mg/L 0.05 <0.01 0.01
TDS mg/L 22 100 5850 8350
Metals
Aluminum mg/L 0.06 0.02 <0.01
Antimony 0.006 mg/L <0.003 <0.003 <0.003
Arsenic 0.025 mg/L 0.0731 < 0.002 0.0046
Barium 1 mg/L 0.0099 0.017 0.0458
Beryllium 0.004 mg/L <0.002 < 0.002 <0.002
Bismuth mg/L <0.002 <0.002 <0.002
Boron 5 mg/L 0.16 0.08 0.12
Cadmium 0.0021 mg/L 0.00012 0.0007 0.00010
Calcium mg/L 1.27 64.10 313
Chromium 0.05 mg/L 0.0294 <0.003 <0.003
Cobalt 0.0038 mg/L 0.00106 0.0014 < 0.0005
Copper 0.069 mg/L <0.003 <0.003 <0.003
Iron mg/L 0.310 0.03 12.0
Lead 0.01 mg/L <0.001 <0.001 <0.001
Magnesium mg/L 0.770 10.1 30.7
Manganese mg/L 0.004 0.028 0.969
Mercury 0.00029 mg/L 0.00004 < 0.00001 0.00004
Molybdenum 0.07 mg/L 0.266 0.004 0.123
Nickel 0.1 mg/L 0.030 0.009 <0.003
Phosphorus mg/L 0.90 <0.03 <0.03
Potassium mg/L 11 200 2 660 3090
Selenium 0.01 mg/L 0.021 <0.004 <0.004
Silicon mg/L 120 4 3.97
Silver 0.0012 mg/L <0.0001 < 0.0001 <0.0001
Sodium 490 mg/L 1090 140 212
Strontium mg/L 0.0253 0.573 0.980
Thallium mg/L < 0.00005 0.00010 < 0.00005
Tin mg/L <0.002 0.003 <0.002
Titanium mg/L 0.00599 < 0.0005 < 0.0005
Uranium 0.02 mg/L 0.00888 0.00697 0.00097
Vanadium 0.0062 mg/L 0.158 < 0.002 <0.002
Zinc 0.89 mg/L <0.02 0.02 <0.02
PCBs
Polychlorinated Biphenyls 0.2 ug/L <0.05 <0.05 <0.05
PAHs

Naphthalene 11 pg/L <0.2 <0.2 <0.2
2-Methylnapthalene 3.2 ug/L <0.2 <0.2 <0.2
1-Methylnapthalene 3.2 pg/L <0.2 <0.2 <0.2
Acenaphthylene 1 ug/L <0.2 <0.2 <0.2
Acenaphthene 4.1 pg/L <0.2 <0.2 <0.2
Fluorene 120 pg/L <0.2 <0.2 <0.2
Phenanthrene 1 pg/L 0.38 <0.2 0.24
Anthracene 1 pg/L <0.2 <0.2 <0.2
Fluoranthene 0.41 pg/L <0.2 <0.2 <0.2
Pyrene 4.1 ug/L <0.2 <0.2 <0.2
Benzo(a)anthracene 1 pg/L <0.2 <0.2 <0.2
Chrysene 0.1 pg/L <0.2 <02 <0.2
Benzo(b)fluoranthene 0.1 pg/L <0.2 <0.2 <0.2
Benzo(k)fluoranthene 0.1 ug/L <0.2 <0.2 <0.2
Benzo(a)pyrene 0.01 ug/L <02 <0.2 <0.2
Indeno(1,2,3-cd)pyrene 0.2 ug/L <0.2 <0.2 <0.2
Dibenzo(a,h)anthracene 0.2 pg/L <0.2 <0.2 <0.2
Benzo(ghi)perylene 0.2 ug/L <0.2 <0.2 <0.2

Table 8 - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the EPA: Updated May 7, 2020
Generic site condition standards for use wihtin 30 m of a water body in a potable groundwater condition
Parameter Exceeds Reg. 153 Table 8 Criteria

Lab Reporting Limit Exceeded Reg. 153 Table 8 Criteria

R.J. Burnside & Associates Limited
File: CKD GW Quality vs OReg153 Table8 SW.xlsx
Date: 7/6/2020

St Marys Landfill EA
300032339.0000



Table 2: Groundwater Contribution to Steamflow

Input Parameters Horizontal Flow through Till to Proposed Watercourse
Q= KiA

Hydraulic Conductivities (m/s) Q= 1.4E-08 m3/s

Clayey Silt Till 9.9E-11 Q= 0.000014 L/s
Q= 427 L/year

Horizontal Gradient (m/m)

Water table/shallow groundwater 0.08 Horizontal Flow through Till to Existing Watercourse
Q= KiA

Porosity Q= 4.6E-09 m3/s

Clayey Silt Till 0.34 Q= 0.000005 L/s
Q= 146 L/year

Length of Watercourse Channel (m)

Proposed 300

Existing 140

Depth of Channel Proposed Watercourse (m)

Depth of channel at A-A' 4.4
Depth of channel at B-B' 7.0
Depth of channel at C-C' 5.7
Average channel depth 5.7

Depth of Channel for Existing Watercourse (m)

Depth of channel at A-A' 4.5
Depth of channel at B-B' 4.5
Depth of channel at C-C' 35
Average channel depth 4.2
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