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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 Il/lll 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 |) and a perimeter system with lateral collector lines below the waste
(Phase lI/1l1). 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, kiln dust stock, 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-ill
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
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municipal Well Head Protection Areas. There are no Significant Groundwater Recharge
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
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. Three shallow
wells located on the west side of Phase Il/lll have elevated chloride concentrations.
These wells are screened in a sand seam in the till that extends below part of Phase
II/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. These wells west of Phase Il/Ill are to
be 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:

¢ Minor potential impact - requires monitoring with potential for future mitigation;
o Low potential impact - requires site feature alterations with continued monitoring;
o Medium potential impact - requires enhanced engineering with monitoring; or
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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).
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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:

e Do Nothing;

e Energy From Waste;

e 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;

e Geology and Hydrogeology;

e Socio-Economic Environment;

o Air Quality; and

e Archaeological and Cultural Heritage.

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

Table 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:

o 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.
15 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?
e 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.

e 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: 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

1955

- 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

1963

- 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

1980 | - appears to show extent of clay mining on landfill Site

R.J. Burnside & Associates Limited 300032339.0000
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Year | Description

- 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/lll landfilling in east half of footprint

2000 1 _ minimal change east of watercourse since 1989
- landfill stormwater management ponds visible
2006 | Phase II/lll continues landfilling in east half of footprint
- vegetation starting to develop on kiln dust stockpile
- Phase II/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 ams| (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/Il1.
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.
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Phase | had a volume of 104,000 m® and Phase Il/Ill had a maximum volume of
276,000 m®. The maximum waste volume that can be landfill per year is 20,000 m?.
ECA Notice No. 2 dated November 16, 2015 increased the approved volume of Phase
/11l to a maximum of 291,850 m?® for an interim period ending September 30, 2016.

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 m®. 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/lll 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 II/lll leachate holding tank was used to connect the
Phase II/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 m®. 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;

o 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:
o Published geology and hydrogeology maps and reports;

¢ Landfill hydrogeological investigations and design documents (1982 and 1992);
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e Landfill monitoring reports (2010 to 2015);

o Aerial photography and satellite imagery;

e 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

o 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. To date,
water levels were measured on December 14, 2015, March 8, 2016, and March 29,
2016. Levels were not measured in January or February 2016 as surface water and
shallow groundwater installations would have been frozen. Water levels will continue to
be measured through the spring into summer.

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
OW8B-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 will be downloaded
monthly coinciding with the manual monthly water level measurements.

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 requires additional
measurements upstream (near DP1). The first measurements that included both
stations were made on March 29, 2016. The flow rates upstream and downstream will
be measured monthly through the spring into summer 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.

If the EA results in horizontal expansion of the landfill, construction could occur over a
substantial part of the Site. There is a possibility that the watercourse would be
relocated. The Site operational areas could be relocated, as could the stormwater

' As of 2016, Parish Geomorphic is now referred to as Matrix Solutions Inc.
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control features. Several existing monitoring wells would need to be decommissioned
and replaced. Therefore, it was difficult to find locations for new wells that would be
clear of all future alterations and still be in locations to provide useful data.

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. Itis acknowledged by Burnside that the Site is in need of new monitoring wells for
the existing landfill, whether the expansion occurs or not. However, the best monitoring
network will result from delaying installation until later in the process when the
configuration of Site facilities has been determined.

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;

e Depth to water (perched conditions);

¢ 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 lLeachate production and collection;

e 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
42.1 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
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North Thames River north of Queen Street (see Figure 2). To the south is Gregory
Creek that flows south and west. To the west are a number of small creeks that flow
northward directly to the North Thames River.

422 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.
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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
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.

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



Town of St. Marys 15

Hydrogeology Study
June 2016

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
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.
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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
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.
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The Planning Policy for New Prescribed Instruments Related to Moderate and Low
Threats including waste management are as follows:

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 the Table 3.
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Table 3: 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 (1973) 5002038 PW3
#27 W Heard Dug 1996 5004319 PwW4
#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

4.4.1 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 1) and 326 m amsl (Phase Il/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 change
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.

442 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.

44.2.1 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/Il|
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-till
meltwater deposits (discussed below). One test pit (TP9) in the northwest corner of the
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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.

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 100 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.

Table 4: Grain-Size Distribution in Till

Sample Analysis Results (%)
Location Interval Gravel Sand Silt Clay Geologic Material
(m) >2 2-0.06 | 0.06-0.002 | <0.002
mm mm mm mm

OwW1-80 6.1 14 21 37 28 silt till
OW4-80 0.8 7 12 48 33 silt till
OwW4-80 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 | 4.57-5.64 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

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
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.
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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. ltis thickest in the vicinity of boreholes BH16-91 (2.90 m) and
BH19-91 (3.35 m) below Phase Il/l1ll. 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 lI/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 Il/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).

Grain-sizes for samples from this deposit are summarized in the table below. The
deeper sample from OW15-91 is primarily sand and gravel while the shallower sample is
the overlying silt and clay. The samples from OW4-80 and BH12-91 are more
representative of the unit beyond the sand core.
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Table 5: Grain-Size Distribution in Inter-Till Deposits

Sample Analysis Results (%)
Location Interval Gravel Sand Silt Clay Geologic Material
(m) >2 2-0.06 | 0.06-0.002 | <0.002
mm mm mm mm
Ow4-80 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 2.90-4.11 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

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/IlI
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/llI”. 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.

4.4.2.4 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). It is expected to be a very local deposit.

Table 6: 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

4.4.3 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).

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
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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
45.1 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). 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 May and September 2015. 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 F2.4). 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.

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
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of the plant. The water level of the ponds is approximately 285 m. As of Dec. 16, 2015,
the deepest depth 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 7.

Table 7: Single Well Response Tests — Bedrock Wells

Hydraulic Screened
Well Test Type | Conductivity :
Unit
(m/sec)
OW7-91 (run 1) Falling 2.0x10™ limestone bedrock
OW7-91 (run 2) Falling 2.1x10™ limestone bedrock
OW7-91 (run 3) Falling 2.5x10™ limestone bedrock
OW?7-91 (average) - 2.2x10™
OWS8A-91 Falling 3.8x10” limestone bedrock
OWO9A-91 (run 1) Falling 2.0x10™ limestone bedrock
OWO9A-91 (run 2) Falling 2.3x10™ limestone bedrock
OW9A-91 (average) - 2.2x10™
Geometric Mean 2.2x10™*

Source: CRA 1992
45.2 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, the shallow well at OW6-84 and the
deep well at OW3-84 screened at the till-bedrock interface are both dry and have been
since installation. These wells are important to understanding the conceptual model of
the Site.

Map F2.3 in Appendix F shows shallow water levels for December 14, 2015. Water
levels on that date 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 locations. Shallow wells and surface water points were used to contour the
shallow groundwater system.

Earlier groundwater investigations described a shallow groundwater divide along Perth
Road 123 with water flowing west and east from the road. The December 2015 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 at monitoring stations).

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 amsl (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.
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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.

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 8. 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 8: Single Well Response Tests — Overburden

Well Test Type Hydraulic Conductivity Screened Unit
(m/sec)
OW1-80 - 2.0x10™" clayey silt till
OW2-80 - 2.0x10° clayey silt till
OW3-80 - 4.0x10™™ clayey silt till
OW4-80 - 6.0x10™" clayey silt till
Geometric Mean 9.9x10™
Oow1-84 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°®
Ow25-91 Rising 4.7x10° sand
Geometric Mean 3.0x10°
OW7-91 (run 1) Falling 2.0x10™ limestone bedrock
OW7-91 (run 2) Falling 2.1x10™ limestone bedrock
OW7-91 (run 3) Falling 2.5x10™ limestone bedrock
OW7-91 (average) - 2.2x10™
OWB8A-91 Falling 3.8x10° limestone bedrock
OWO9A-91 (run 1) Falling 2.0x10™ limestone bedrock
OWO9A-91 (run 2) Falling 2.3x10™ limestone bedrock
OW9A-91 (average) - 2.2x10™
Geometric Mean 2.2x10™
Source: CRA 1992
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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 8 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.

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 I/l

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 II/lll”. 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
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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.

Occasionally, water is noted flowing from the top of MH-B, 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. This water has not been part of the
monitoring program but was sampled in 2015.

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) normally contain water; however OW4-84 has been dry the past two years.
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 F2.4 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

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



Town of St. Marys 30

Hydrogeology Study
June 2016

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.

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
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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
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, lIA, IIB, IlIA 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.
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4.6.4 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:

Table 9: St Marys Cement Permits to Take Water

St.l(;vleirt)ilscitei?r?m Purpose Specific Purpose Max L/day Source Type
Source #1 Industrial Cooling Water 4,354,560 Ground Water
(Deep Well 3)

Source #2 Industrial Cooling Water 3,892,320 Ground Water
(Deep Well 4)

Source #3 Industrial Other - Industrial 4,091,000 Ground Water
(Deep Well 5)

Source #4 Water Supply Communal 10,000 Ground Water
(Garage Well)

Source #5 Water Supply Communal 2,000 Ground Water
(Crusher Well)

Source #6 Dewatering Pits and Quarries. | 30,240,000 Ground Water
(North Quarry

Sump)

Source #7 Dewatering Pits and Quarries | 10,000,000 Ground Water
(South Quarry Pond)

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.
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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
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.

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



Town of St. Marys 34

Hydrogeology Study
June 2016

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.

51 Leachate

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

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

e 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 10: Leachate Monitoring Parameters

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

chloride BOD aluminum lead
sulphate COoD barium manganese
alkalinity 1SS 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

The following is the range of typical leachate parameters reported from 1991 to 2015.
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Table 11: Leachate Concentrations 1991 to 2015

. MH-1 (Phase I) MH-3 (Phase II/III)
Parameter Units
Range Current Range Current
Chloride mg/L <40 -760 423 13 - 3,050 1,760
Conductivity (field) pSicm 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 Il/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 II/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 Il/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 I/l 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 |I. The concentration detected in 2014 and
2015 are contained in the tables below.

Table 12: VOC Concentrations in MH1 (Phase |) 2014-2015

SewerUse | 3 .- 14 | Nov-14 May-15 | Sep-15

By-Law
Chlorobenzene (ugiL) <0.40 1.30 2.80 <1.00
Chloroethane (ug/L) 2.7 <0.40 2.10 <2.00
Benzene (ugiL) 10 1.5 1.4 24 3.5
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Sewer Use

By-Law Jun-14 Nov-14 May-15 | Sep-15

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 13: VOC Concentrations in MH3 (Phase Il/1ll) 2014-2015

ovian. | Jun-14 | Nov-14 | May-15 | Sep-15

Chlorobenzene (ugiL) <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 (ug/L) 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 (ugiL) 4.7 8.2 <10.0 7.1
Xylenes (Total) (ug/L) 300 22 36 <20.0 29

36

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 14: Landfill Groundwater Monitoring Locations

Overburden Bedrock
Oow2-84 OwW8B-91* | OW32-96 OwW7-91
OowW3-84 OW9B-91 OW33-96 | OWB8A-91
Oow4-84 OW15-91 OW34-96 | OW9A-91
Oow5-84 OW21-91 OW32A-02
OwWe-84 OW25-91
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Table 15: Private Groundwater Monitoring Locations
Current No. Well Location MOECC No. | ECA Designation
PW1 1760 Perth Road 123 7175685
PW2 1025 Water Street South | NA Riordan Farm (#26)
PW3 1774 Perth Road 123 5002038 Riordan (#3)
PW4 1736 Perth Road 123 5004319 Heard (#27)
PW5 1764 Perth Road 123 5003434 McCurdy (#24)
Table 16: Groundwater Program Parameters
Parameters Wells
Field pH Alkalinity OWw2-84
Field conductivity = Sodium Oow4-84
Field temperature  Sulphate OW5-84
Chloride Boron owsB-10
Hardness Iron OW9B-91
DOC Manganese OW15-91
Calcium BTEX OW21-91
Magnesium OW32-96
Phenols Water levels OW32A-02
0OW34-96
Field pH Water levels OW7-91
Field conductivity OWB8A-91
Field temperature OW9A-91
Chloride OW25-91
Hardness OW33-96
DOC
Calcium
Magnesium
Phenols
Field pH PW1
Field conductivity PW2
Field temperature PW3
Chloride PW4
Hardness PW5
DOC
Calcium
Magnesium
Phenols
Historically dry Water levels Oowa3-84
wells Owe-84
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5.2.1 Overburden Groundwater Results

OW2-84 and OW25-91 (overburden) are up-gradient of the fill areas and have been
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
up-gradient of the Phase | fill area. OW25-91 is the most southerly overburden well.
Located along the southern property boundary, it is up-gradient of the Phase II/111 fill
area.

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

Table 17: Overburden Background Concentrations 2006 to 2015

Parameter Units OW2-84 OW25-91
Chloride mg/L 3.6-9.0 5.0-12.0
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 OW9B-91, 015-91, OW21-91, OW32-96, OW33-96 and OW34-96 are
up-gradient or cross-gradient relative to the fill areas. The 2015 groundwater chemistry
at these wells is summarized below.

Table 18: Upgradient/Cross-Gradient Groundwater Concentrations Phase | - 2015

Indicator V 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 | HS/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 up-gradient of Phase Il/lll. The
2015 groundwater chemistry at these wells is summarized below.
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Table 19: Upgradient Groundwater Concentrations Phase Il/lll - 2015

Indicator Unit OW9B-91 Ow15-91 Oow21-91
May Sept May Sept May Sept
Chloride mg/L 311 402 67.3 99.0 344 578
Conductivity | #S/cm | 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 21 2.7 2.8

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 20: 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
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indicated that the wells are up-gradient of the landfill. Therefore, it was thought that the
elevated chlorides in this area were due to road salt.

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 to be investigated as part of the on-going operations and monitoring of the
site.

According to the water levels and shallow flow mapping, the down-gradient wells are
located east of the fill area. Groundwater flow in the shallow overburden is toward the
east - northeast.

Monitoring wells OW4-84 and OWG6-84 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. Both 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.

OW4-84 (shallow) was installed in 1984 and has been sporadically dry since 1993. It

was dry in 2014 and 2015. Original chloride concentrations in 1984 and 1985 are low

(less than 10 mg/L). Concentrations 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.

Table 21: Downgradient Groundwater Concentrations Phase | - 2015

Indicator Unit OWs-84
May Sept
Chloride mg/L 46.7 36.2
Conductivity | pS/cm 877 686
Hardness mg/L 354 299
DOC mg/L 1.2 1.0

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. A comparison with the water quality in the bedrock wells indicates that
the water in this sand lense may be influenced by the bedrock.

OWB8B-10 is screened in the shallow overburden, in the till aquitard, downgradient
direction from Phase Il/III.
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Table 22: 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 uS/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 at background levels. Conductivity and DOC
levels are slightly elevated above the concentrations at the up-gradient 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.

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 22. The chloride concentration was 96.9 mg/L and the remaining
leachate indicator parameters were also slightly elevated. MHB is being added to the
monitoring program beginning in 2016 to establish a database. The results will be used
to identify trends and assist in determining if leachate impacts are present.

5.2.2 Bedrock Results

OWB8A-91 is up-gradient 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.

OW?7-91, located east of stormwater management Basin A, is up-gradient to Phase | and
cross-gradient to Phase II/111.

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

Table 23: Bedrock Background Concentrations 2006 to 2015

Parameter Units OWB8A-91 OW7-91
Chloride mg/L 2.0-17 <3.0-42.2
Conductivity uS/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
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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/lll. OW32A-02 is located near the northwest corner of the Site beside Perth Rd.
123 and is downgradient of Phase |.

Table 24: Downgradient Bedrock Concentrations — 2015

Indicator Unit OWSA-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 2.9 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.

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 25: 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
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Chloride | Hardness | Conductivity DOC
Well | Date (mglL) | (mg/L) @sicm) | (mgL)
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 29.4 291 732 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 pg/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.

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.
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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.

53 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.

Water levels are also measured at surface water stations during each monitoring event
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 26: Surface Water Monitoring Stations

Location Description
Watercourse
SP1-10’ Upstream (background conditions)
SP2-93 Midstream (between Pond A & B outlets)
SP3-93 Downstream (Site discharge )

Stormwater Pond A (Phase )

SP3A-94 Pond A south inlet

SP5A-94 Pond A north inlet

SP4A-94 Pond A outlet
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Location Description

Stormwater Pond B (Phase II/IIl)

SP1B-94 Pond B inlet

SP2B-94 Pond B outlet

TSP1-93 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 27: 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.

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.
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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 I/l 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
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 are being measured monthly at SP3-93, as well as an
upstream location. The upstream location is approximately 30 m east of DP1 (between
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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.

Measurements were not made in January or February 2016 due to frozen conditions.
Measurements were made on March 29, 2016 when water levels were high due to snow
melt and rainfall. The flows were 167 L/s at the upstream station east of DP1 and

171 L/s at the downstream station SP3-93, a gain of 4 L/s between stations. Monthly
measurements will continue over the spring and summer months.

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.
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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 28. 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 28: 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 m>.

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

o Groundwater quantity
o Groundwater quality

o 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.

o 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 fill.

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:

¢ 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);

o 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:

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



Town of St. Marys 51

Hydrogeology Study
June 2016

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 II/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.

6.2.2 Groundwater Quantity

Changes to groundwater quantity fall into two categories:
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1) 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 permeable 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.

2) 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.

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 a more comprehensive system may
be required to maintain shallow flow from CKD mound toward the current
watercourse location. Ideally, this flow would be cut off before reaching the waste or
it would have to be picked up in the LCS. Water level monitoring is needed to track
changes to the shallow groundwater movement.

6.2.3 Groundwater Quality
1) Leachate or stormwater runoff moving downward to sand/silt seam.

Impact — An inter-till sand seam has been identified below Phase Il/lll. 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
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2)

3)

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 may
need to be controlled by an extension of the current LCS or by modifying and
enhancing the LCS.

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.

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.
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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 in flat areas or surface depressions and less
potential for evaporation or evapotranspiration.

Mitigation — Stormwater and erosion controls measures would have to be
incorporated into the design. This could include berms, retention ponds, grassed
waterways and vegetated buffer strips.

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 I/l footprints,
adding new footprint areas, and moving the footprint closer to the stormwater basins
and watercourse.
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.
o Timely grading and covering of completed or dormant areas.
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2)

3)

7.0

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

¢ 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.

e Final cover and erosion control vegetation to maintain cover.

¢ 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.

Permits and Authorizations

Other permits or authorizations may be required prior to construction. Permits and
authorizations often associated with hydrogeology include:

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

An overall preferred alternative method will be determined based on a review of the
advantages and disadvantages of all the areas of study being conducted. This report
has outlined only the impacts and potential impact mitigation measures related to ground
and surface water. This report has also not considered the volume of waste or Site life
provide by each alternative method.

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 least
impact to most impact. The magnitude of the impacts were ranked base on the
magnitude of site alterations required to mitigate each potential impact.

Leachate Generation and Groundwater
Least Impact - Method 1
Method 3 and Method 4
Method 2

Most Impact - Method 5

Surface Water
Least Impact - Method 2 and Method 3
Method 4

Most Impact - Method 1 and Method 5
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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 31993 | 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 52 455 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 21 455 130
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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(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 level 170
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P ,
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..................................................................................................... e );\
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GECLOGICAL BRANCH
iopE PARTMENT OF MINES

Water Well Record . .
' ‘ ‘ i \{COH‘LOt‘t‘%PtLot

Basin | =13 | | [ 1 | Department of Mines, Province of Ont

£
Pipe and Casing Record Pumping Test

/7 :
Casing diameter(s) . . . . g Date A
Length(s) ofcasing(s)..l..}.a.. /Th Developed Capacity . éfp’D/\,

/ A3 {
Lengthof screen.............0 ..................|Duration of Test jﬁk g
Typeofscreen................................... |Pumping Rate. é"“b «r“*‘( ‘”#"AL
o
Typeofpump...................................|Drawdown. . 777777 .. B A
Capacityof pump. . . ... ... Statlclevelofcompletedwell... ! Q\
Depth of pump setting . .......................... |Is well a gravel-wall type? . .«eeepy ...V ... ... ... ... .. ..
Water Record

Kind(freshormineral)...f:’mé.»(.:.......... D"Qﬁ,h(s) Kind of No. of Feet
- . . R Water HOI’iZOn(S) Water Water Rises
Quality (hard, soft, contaifis iron, sulphur etc.) . ) 2 / ;
Appearance (clear, cloudy, coloured) ) S, e
For what purpose(s) is the water to be used?. d I" “” ' .

How far is well from possible source of contamination? . .. .....................

What is source of contamination?. .. .. ..o ... it

Enclose a copy of any mineral analysis that has been made of water. . ... ... ..

Well Log

Drift and Bedrock Record From To .
3 In diagram below show distances of well

{l; Lj@ A u\‘b % 0 fr |44 ft from road and lot line
tx .)r‘ b Y ettt e € .
| ’ F’ ’ ‘ /r é‘ﬂ ‘Wm}if :é*til wf‘gz"AP?-‘

Location of Well

. - 1
' [
- 2\
:“S
| Mkcﬂﬂ
Situation: Is well on upland, in valley, or on hillside A/‘:"éw
Drilling Fxrmm &w/’tv (] By
Address........
Recorded by . M ..Address . é)/éq («O
Date. .. .. ..Licence Number . .
CSS.58 ‘
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WATER WELL RECORD

77
Inside diameter of casing.... ... T

i Fo!
Total length of casing. .. IS O

pacled

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

Type of screen

Depth to top of screen.. ... ... e

Diameter of finished hole .

Duration of test pumpin

Water clear or cloudy at end of test .

Recommended pumping rate == T

with pump setting of07/7

feet below ground surface

Well Log Water Record

Overburden and Bedrock Record F }'gm ;I-‘: w%?(gr tv(:t)erztts) I%g}gs}(:,f ::lltf;,r
s : . found sulphur)

Y M %) 67 ]

Bl onrcen IébW' b /2

/@w/q @/l"}{/ /o A Vi

S W 25 ,Zf y/

Sty £y & Jo

Sy e

Licence Number

Name of Driller or Borer// g

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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. The Ontario Water Resources Commission Act
tov. [ SR /5C)é>C7

asin }\4'5‘ CORD

‘[5{]015?1J‘
3 9

UMMISSION Pumping Test

y 7 >
Inside diameter of casing..... .. 20U TSP R P P PUPO Static level . . //ﬂ? ..................................................................
Total length of casing... ... /07 .............................................. Test-pumping rate ... /57 T G.P.M.
Type of screen . ﬂ{?{.é/ jﬁ’d«eeg . Pumping level. .. ... /7. e
7
Length of SCreen ... ..o Duration of test pumping.. . /_3_//24, ......................
Depth to top of screen ... . . o . Water clear or cloudy at end of test . .. M ...........
s
Diameter of finished hole . ; [T U PP PP PRPTORPY Recommended pumping rate ... /(] -/; G.P.M.
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 it 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‘a 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”)}

Form 7 15M-60-4138 C f

OWRC COPY Lot ng
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2. CHECKN CORRECT BOX WHERE APPLICABLE T2

MUNICIP.

10

491/39 1

{a aa / 1CON.'

i5

22 23 24

COUMTY OR DISTRICT

TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE

BLAKCHARD

CON., BLOCK, TRACT, SURVEY, ETC.

SOUTH BOUNDARY

LoT 25-27

(% [:]

R. #3 ST, FARY'S

DATE COMPLETED

oz
Q&- —ﬁﬂ:&

o

ELEVATION

BASIN CODE

4 Uiond tﬂ E I -

1<l

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR COMM:::ATERIAL OTHER MATERIALS GENERAL DESCRIPTION FRgiPTH - FEEIO *
yellow clay - sandy packed 0 10

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

@/ Lagﬁglﬁgﬂ“gﬁ_d Gagddassa | \qasstiast || kreddadrd

\Qsso208 1) o2t0dsT 1] E

4}) ,_Jll!ll‘l\ll_l_[{iiiiHlll JJL\HWIJL l\'l‘L,LJ:ss“'ll'}

Ll L

OWRC COPY

Il ,A SIZE(S) OF OPENING - 31-33 | DIAMETER 34-38 [ LENGTH 39-40
WATER “RECORD SIICASING & OPEN HOLE RECORD| | Z G,
WATER F! INSID) WALL DEPTH — FEET B
- (E/ w INCHES FEET
y(ggr KIND OF WATER ——DOTAM. MATERIAL THICKNESS FROM & - ¢ [MATERIAL AND TYPE DEPTH TO TOP 2144] 80
/g@_“; ; SH 3 D SULPHUR T4 INCHES ., INCHES U OF SCREEN
p_Gil3 ULPHU
] 1 PR STEEL 12 326 |
4 s - i FEET
2 [0 sALTY [J MINERAL 271 GALVANIZED « 205 O ﬂ'&
15-18 E i,/ |30 CONCRETE
1 CIFRESH 3 (] SULPHUR O D e O/ref PLUGGING & SEALING RECORD
2[1SALTY 4 [ MINERAL / OPEN_HOLI T AT —FEET
7- - P S P
2023 =7 17-181 [J STEEL 19 20-23 DEPTH ET _|i  MATERIAL AND TYPE E(CEMENT GROUT,
1 CJFResH 3 [J SULPHUR 2] GALVANIZED FROM T0 LEAD PACKER, ETC.)
2[saLty 4 [ MINERAL )% 3 [] CONCRETE //‘(( o= oy o M T0-13 =
T | rmesn 3 O] SULPHURD 0‘5[ )MBPEN HOLE D210
2 D SALTY a D MINERAL 24-25( ¢ D STEEL 26 27-30 18-21 22-2%
2 ] GALVANIZED
0-3.
30-33 t{OFresH 3 [J SULPHUR“ ) 3 [] CONCRETE 26-29 30-33|| 80
2 [JSALTY 4 [J MINERAL 4[] OPEN HOLE
7
PUMQING TEST METHOD 10 | PUMPING RATE 11-14| DURATION OF PUMPING
| e e LOCATION OF WELL
/‘ O pump 2¥AILER 2008 - ——%ﬂs 0 s,
|1 + |N DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
" STATIC WATER LEVEL water Levees oD 1| O PUMPING LOT LINE. INDICATE NORTH BY ARROW.
v LEVEL PUMPING 2 [0 RECOVERY
(17 19-24 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES q
Py 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 END OF TEST a2
GIVE RATE
-
o - cEET 1%&&!& 2(] cLouby T so T
2 RECOMMENDED PUMP TYPE RECOMMENDED 43-45|RECO! ENDED 46-49 )\.«0
S PUMP PUMPING
2 [} swatLow  (XDEEP serne 170 FEET | RATE 00!0 GPM. / g { 7
50-53
__QQQL_'_O_ GPM. /FT. SPECIFIC_CAPACITY /ﬂn‘s
54 17
FINAL + K WATER SUPPLY S [] ABANDONED, INSUFFICIENT SUPPLY _
STATUS 2] OBSERVATION WELL 6 [] ABANDONED, POOR QUALITY [
3 [ TEST HOLE 7 [J UNFINISHED
OF WELL 4[] RECHARGE WELL
55-56
. 1 K DoMESTIC 5 ] COMMERCIAL .J
ASTOCK 6 ] MUNICIPAL m/ 13
WATER JIRRIGATION 7 [J PUBLIC SUPPLY ‘371"N
USE / 9 4[] MDUSTRIAL 8[] COOLING OR AIR CONDITIONING ‘
(] oTHER 9 [ NOT USED S 5 C.
57 - :
1 ] CABLE TOOL 6 [J BORING v
METHOD ;’{omm (CONVENTIONAL) 7] DIAMOND e /
OF T7 ROTARY (REVERSE) 8 O JETTING ol JYe
DRILLING 4 ] ROTARY (AIR) s [ DRIVING 70 M/N MM F
5
Ol AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER DATA 58| CONTRACTOR 59-62| DATE RECEIVED 3-68 | 80
o 2604 :souncs / 2 0 ()305—‘72
ol W. D. HOPPER & SONS Z COf | g g5
= | ADDRESS T © |[pate oF INsPECTION INSPECTOR AV o = S S
) : ’7'2, /.
: w : : -
< # 2 SEAFORTH, ONT. w|é, s 70 ~ - <
¢ |NAME OF DRILLER OR BORER i LICENCE NUMBER ) [REMARKS: .
Ll w :
z ER v} L
O [SIGNATURE_QF CONTRACJOR SUBMISSION DATE e K
e 4 -
v .
oar_ 6 wo MAY e 70| |O ;;
L4
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WATER WELL RECORD

[11]

l5001804j

MUNICIP.

[saaal]

Vb/’:’/

CON.
\Q_Bl Lo1oqt

2. cHEcK JX[ CORRECT BOX WHERE APPLICABLE T2 37 23 24
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE ON., BLOCK TRACT, SURVEY ETC. Lot 2527].?
Rlanchard south bounty 6f
DATE COMPLETED 48-53

12

3 st. Marys, Ontario

DAY_}_ MO

12

RC

rd

To72 A 23, L.

7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR

MOST

COMMON MATERIAL

OTHER MATERIALS

\ GENERAL DESCRIPTION

DEPTH — FEET

FROM |

T0

brown clay gtones 0 27
rlue clay stones 27 92
limestone hard 92| 178

Erey —

A

|
e
|
' 7
EV \apgaldvstrd | | | @128 Lt b I Ll bl Ll U
( 31 2 /) / / L1 L1 L Ll Lol
|||1||||1L1_|l||||l||||duul|||||JJ|||||||l1LL_Hl|1 b b Lo e e bl L
i 10 14 15 2i 54 65 75
\ SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
| ) WATER RECORD SING & OPEN HOLE RECORD| | Z|worvo)
‘
| FOUND INSIDE WALL DEPTH — FEET w INCHES FEET
' O eer KIND OF WATER N g MATERIAL THICKNESS FROM - ¢ |MATERIAL AND TYPE DEPTH TO TOP 21-42] 80
10/ o3 Ta INCHES INCHES OF SCREEN
1 RESH 3 [] SULPHUR - = (8]
| D 10-11 STEEL 12 13-16 S
‘ 2] sALTY 4 [ MINERAL * ) GALVANIZED FEET
! Sﬁ; 8 1518 19 /95 3 [J CONCRETE ZM 0 by, 3
n ' CIFRESH 3 [] SULPHUR eh d4o93 PLUGGING & SEALING RECORD
i 2[3SALTY 4 [] MINERAL PEN HOLE
; 2023 22 171811 [ STEEL 9 20-23 DEPTH SET AT — FEET MATERIAL AND TYPE (CEMENT GROUT,
i 1[OrFresH 3 [ SULPHUR 2 [] GALVANIZED FROM To LEAD PACKER, ETC.)
| 2 sALTY 4 [ MINERAL 05 3 [] CONCRETE 0178 1013 1a-17
25-28 29 93
E 1 C1FrEsH 3 [ SULPHUR . 4 3K OPEN HOLE . o
i 2 D SALTY A D MINERAL 24-2 D STEEL 6 7- 18-21 22-25
l 3033 3250 2 [} GALVANIZED
‘ 1 1FRESH 3 [] SULPHUR 3 [] CONCRETE 26-29 30-33|[80
\ ~N 2 [)SALTY 4 [J MINERAL 4 ] OPEN HOLE
i AY
i
i PUMPING TEST METHOD 10| PUMPING RATE 11-14 | DURATION OF PUMPING
| /. / 2 LOCATION OF WELL
pump 2 (] BAILER ﬁO 08 o 0 i
- URS MINS.
L] & 9 FM. IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
s WATER LEVEL |25 ! MPING
— TATIC TER & WATER LEVELS DURING LOT LINE. INDICATE NORTH BY ARROW.
" LEVEL PUMPING [J RECOVERY
w 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
— 132 1% / 26-28 29-31 - 35-37
0 FEET FEET m'{ FEET FEET FEET
z IF FLOWING, 38-41| PUMP NTAKE SET AT WATER AT END OF TEST az
GIVE RATE
o - 160 FEET cLEAR  2[] cLouby
E RECOMMENDED PUMP TYPE RECOMMENDED 43-45 RECOMMENDED 46-49
PUMP PUMPING,
2 [ sHALLow X DEEP  |SETTING 165 FEET | RATE jﬂﬂg cPm.
50-53 Y
_Q_Q_ZL GPM. /FT. SPECIFIC CAPACITY

54
FINAL gWATER SUPPLY 5 [] ABANDONED, INSUFFICIENT SUPPLY
STATUS OBSERVATION WELL 6 [] ABANDONED, POOR QUALITY
| 3 [J TEST HOLE 7 [ UNFINISHED
: OF WEILL 4[] RECHARGE WELL
. 55-56 ;
! 1 DOMESTIC 5 [] COMMERCIAL
STOCK 6 [ MUNICIPAL
WATER LM IRRIGATION 7 [J PUBLIC SUPPLY
USE 4 [ INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
/g’z ] OTHER 9 [ NOT USED
‘ 57
| CABLE TOOL 6 (] BORING
l METHOD ROTARY (CONVENTIONAL) 7 U DIAMOND
! OF 3 [J ROTARY (REVERSE) 8 [ JETTING
; 4
; DRILLING [0 ROTARY (AIR) 9 {1 DRIVING
| 5 [} AIR PERCUSSION

DRILLERS REMARKS:

V&4

J/W

Lol Lt

NAME OF WELL CONTRACTOR LICENCE MUMBER >- :(A“T’:‘ - 58| CONTRACTOR 59-62 DATEOECEIVED 63-68 | 80

i o : RCE
" |o| _Mervin Jones 3009 T J0e7 60172

= | ADDRESS v o DATE OF INSPECTION ‘ INSPECTOR

0 .

2| BB#3 Thorndale, Ontario w 25 2 72 | &

o¢ [NAME OF DRILLER OR BORER LICENCE NUMBER D [ReMaRKS:
e s P A
| z ] ]
i (@] SUBMISSION DATE i NN
I ‘ 3 CSS.;‘)S Wi

DAY_ZB__ MOJ—Z-—Y@L
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WATER WELL RECORD
Ontario s oy wamceonns - (TR]) 500 203 F500)) G 1)

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

anShard Thames A L /5 Z:
.R.#3 St. Marys Onyario. ' ,:E °M1P‘L+ETEDMO/ (Box™ 73

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

DEPTH - FEET

COUNTY OR DISTRICT

|

MOST
NERA R ION
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTIO FROM o

0 13
13 | 8
~80 | 160

Brown Clay
arey Clay & Stones

Grey Limes$one
5
3 S~ .
({Ey kk}[&lﬂﬂji1|d2(2é;QjQ5i§lﬁlzé}QﬁZiﬂ IHII|||l!I|LJIIIIIIIIIIJ_IIIlII'III‘lJl__l
32 | |||:U_L_l_1_\_L_||_L_|_|_|;7L‘!_A_|_J_||||||||I|ILJ||||Hl|1||J||||||||11J_|||||H||||JJ LI
T2 e, 10 14 15 1 32 a3 54 €5 735 30
SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
Wal]/ WATER RECORD 151]] CASING & OPEN HOLE RECORD 2 [N
w
’ Nawserf® Foune KIND OF WATER ins ik WALL DEPTH - FEET w INCHES FEET
i AT - FEET (" MATERIAL THICKNESS RO o fC [MATERIAL AND TYPE DEPTH TO TOP a1-44 | 80
' 3 2 INCHES INCHES o OF SCREEN
1 3]0 & FResH 3 [ SULPHUR T = = |®
| = 7
; Ulo 2 [] SALTY 4 [] MINERAL STEEL FEET
! (} 2 [J GALVANIZED 188 0 %8
B8 o rresH 3 [J SULPHUR 3 [0 CONCRETE
. 61 PLUGGING & SEALING RECORD
2 ] SALTY 4 [J MINERAL - 0O opeN HOLE . T
- 17180y ] sTEEL 19 20-23 DEPTH SET AT - (CEMENT GROUT
70.23 248 95 ; MATERIAL AND TYPE
1 [J FRESH 3 [] SULPHUR C) 2 5 GALYANIZED 68 yl60 FROM To LEAD PACKER, ETC)
Z [0 SALTY 4[] MINERAL 3 &cowcans 10-13 12-17
25:28| | 4 FRESH 3 [] SULPHUR 29 4 BrorR RS
! 2 [ SALTY & [J MINERAL 28-250y [ sTEEL 26 27-30 18-21 22:25
Tilsol 2 [J GALVANIZED
30-33| | o FResM 3 [J SULPHUR 3 [0 CONCRETE 26-29 :o-ss‘ 8o]
o 2 [0 SALTY 4 [J MINERAL 4 ] OPEN HOLE | l l ‘
£ |
UMPING TEST METHOD 10 | PUMPING RA 1-14 | DURATION OF PUMPING
i 5 91 o a LOCATION OF WELL
! 2 O 15-16 8
< 1 PUMP BAILER - s MINS
STATIC WATER LEVEL | 25 1 PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING LOT LINE. INDICATE NORTH BY ARROW.
) LEVEL PUMPING 2 [0 RECOVERY
| =
7] 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w | 26-28 29-31 3234 35.37
El (o6 | 110 119
(D FEET FEET FEET FEET FEET FEET
l 2 | IF Flowiks 38-41 | PUMP INTAKE SET AT WATER AT END OF TEST az rollﬂ' rd. “t Qf st. n.r" put
E w130 | s eteaw 2 0 crovor past St. Narys Cement plant to top
=) RECOMMENDED PUMP TYPE RECOMMENDED 43-4% |RECOMMENDED 46-49 Of ml tm ri‘ht Z‘d plaq‘ On l.ft
[« PUMP PUMPIN
O sHaLLow EDEEP ’/ SETTING 130 FEET |RATE %ﬂ 5 GPM aideo
&
50-53 W. GPM./ET. SPECIFIC CAPACITY
a
FINAL ' [gwmsu SUPPLY s [] ABANDONED, INSUFFICIENT SUPPLY
2 [] OBSERVATION WELL 6 [J ABANDONED. POOR QUALITY
STATUS 3 [J TEST HOLE 72 [J UNFINISHED
OF WELL 4+ [0 RECHARGE WELL
$5-581 [foomssrlc s [J COMMERCIAL
2 O stock 6 {0 MuNiCIPAL
WATER ~ \ 3 [J {RRIGATION 7 [J PUBLIC SUPPLY
USE D a4 [0 INDUSTRIAL & [ COOLING OR AIR CONDITIONING
O oTHER ® [0 NOT USED
57
1 (] CABLE TOOL 6 [J BORING
METHOD 2 X ROTARY (CONVENTIONAL) 7 [0 DIAMOND
' OF 3 O ROTARY (REVERSE) 8 [J JETTING .
Iy ? T ¥
| DRILLING : O ROTARY (AIR) {1 DRIVING g, .
! O AR PERCUSSION DRILLERS REMARKS: i
I A
NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA / 58 | COMIRACTOR 59-62 uATzTclzzn 1 2 763 63-68 | BO
. SOURCE ¢ c;)? ot NS
« Hadco Wekl Drilliing & Digging Ltd. 2519 3 577
E ADDRESS ¥ (O [DATE OF InsPECTION ¥ INSPECTOR
Q : A w
2| P.O.Box 730 Elmira Ontario. w| 26 7 Ie
E NAME OF DRILLER OR BORER - LICENCE NUMBER = [REMARKS: § N
z| R.L.Franklin P ] P
(o) v a =
| SIGNATURE OF C R R y SUBMISSION DATE [T Nl g
‘f Q %'m . w LORSVICE Wi
' L b i nAv_s__ . VR._ZJ {10

FORM 7 07-091
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Ontario
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MINISTRY OF THE ENVIRONMENT
The Ontario Water Resources Act.

PPz T

WATER WELL
G) ]

Z //?6

'RECORD
Bbool SB .

}
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
Sxaxkxyt Perth Blanchard gouth Boundary 017
OWNER (SURNAME FIRST) 28-47 ADDRESS DATE COMPLETED 48-53 “
ST. MARYS, CEMENT CO. St. Marys, Ontario w23 w0 10 2%
I0NE !ASTING NORTHING ELEVATION BASIN CODE " 1 v
(1] : 9765979 (b [osz B 1.l o]
T2 My |z 30 3t a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
GENERAL COLOUR MOST OTHER MATERIALS GENERAL DESCRIPTION rnol:nz"“ : FEETTo

COMMON MATERIAL

black topsoil

0 1

brown clay

1 9

greg clay

sand and stones

¢ 98

grey limestons

98 | 160

b rown limextone

160 | 180

]
Gz) Ll bl Ly

boo 802 | | bootlbes | | 1] bostidoslafnd b/
||IIlLLJlIIIIIlllLJ_J[1

6025 || odgobN S| ]

Lo b bl U

b L L L D g by L

SIZE(S) OF OPENING 31-33 | DIAMETER 34.38 |LENGTH  39-40
31 WATER RECORD -@ CASING & OPEN HOLE RECORD 2 | stor noy
wl
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET w INCHES FEET
AT - FEET DIAM. MATERIAL THICKNESS €C [MATERIAL AND TYPE DEPTH TO TOP a1-aa | 80
T 7 INCHES INCHES FROM TO ) OF SCREEN
A !’rkssn 3 [] SULPHUR !
1811 STEEL 12 1318
180 (1 SALTY 4 [] MINERAL FEET
2 [J GALVANIZED
1581 FRESH 3 [] SULPHUR 3 [J CONCRETE
=Sl I L I NEpRegis 188! 0 2100 PLUGGING & SEALING RECORD
7 0 0. DEPTH SET AT - FEET
20-23 ] FRESH 3 [] suLpHuR ** O eTeRr 2 wATERIAL AND TYPE (O e
. a . a PHU 2 [J GALVANIZED FROM To e
[0 SALTY ] MINERAL os 3 [J CONCRETE 100 o 180 10-13 14.17
828 | 4 FResH 3 [] SULPHUR ¥ - s orEnN HoLE
2 [J SALTY 4 [] MINERAL 24-2514 {7 STEEL 28 27-30 18-21 22:25
2593 vy 2 [J GALVANIZED
- O FRESH 3 [J SULPHUR 3 [J CONCRETE 26.29 30-33 |80
2 [0 SALTY 4 [] MINERAL 4 [ OPEN HOLE
PUMPING TEST METHOD 10 | PUMPING RATE 11-14 { DURATION OF PUMPING
71 0 i . LOCATION OF WELL 3185
- -1
" ! D PUMP 2 RBAILER o o 1 GPM._ o 1 HOURSO o MIN!S
STATIC WATER LEVEL 5 T BRumPInG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
LEVEL ot 2 0] RECOVERY LOT LINE.  INDICATE NORTH BY ARROW.

= 1921

17 - 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES

w 26.28 29.31 32-34 35.37

| 165 170 /16

(D ET FEET FEET FEET FEET FEET

Z IF FLOWING. as-4 PUMP INTAKE SET AT WATER AT END OF TEST 42

— GIVE RATE

0.

s cPM. reer| ! I;CLEAR 2 [J crouoy

=) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49

o PUMP PUMPING, 8

0 skaccow SMoeep SETTING 175 FEET |RATE w GPM
0-53 O 02,0 cem e speciFic caraciTy
54
FINAL 1 3B~ WATER sUPPLY s [0 ABANDONED. INSUFFICIENT SUPPLY
STATUS 2 [0 OBSERVATION WELL ¢ [1 ABANDONED. POOR QUALITY
U 3 [0 TEST HOLE y O UNFINISHED F- |
OF WELL 4 [ RECHARGE WELL " ” AZA»7
55.58
1 JK pouestic. .. = 5 [1 COMMERCIAL
2 [ sTocK ¢ [0 MUNICIPAL
WATER 3 E] JRRIGATION - 7 [J PUBLIC SUPPLY
USE & O inNDUSTRIAL ¢ [] COOLING OR AIR CONDITIONING
O/ 1 oTHER 9 [d NOT USED
52 I T
t [J° CABLE TOOL f 6 [0 BORING
METHOD 2 IR ROTARY (CONVENTIONAL) 7 [] DIAMOND
OF 3. [0 ROTARY (REVERSE) 8 [1 JETTING
4 o .
DRILLING .1 -ROTARY (AIR) 9 [ DRIVING
S [J AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER - DATA 58 | CONTRACTOR 59.62 | DATE REREIVED 63-68 [ 80
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' 3 DOMESTIC s [J COMMERCIAL
L + P stock & [0 MUNICIPAL i
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Z F FLOWING. 3841 PUMP INTAKE SET AT WATER AT END OF TEST a4z
< | GIVE RATE I\I
g GPM reer| ! iCLEAR ¢ O cLouDY THAWES CeN -
oD RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED £6-49
[~ % PUMP PUMPING
a SHALLOWﬂP SETTING 150 FEET | RATE 8 GPM
0-53
L3
FINAL 1 X WATER SUPPLY [J ABANDONED. INSUFFICIENT SUPPLY
STATUS 2 [J OBSERVATION WELL ¢ {0 ABANDONED POOR QUALITY
TATU s [J TEST HOLE 7 [ UNFINISHED o.
OF WELL 4 [] RECHARGE WELL O DEWATERING
(T8
1 L voMEsTIC s [1 COMMERCIAL re
t [ svock s [J MUNICIPAL No‘ / ”y‘_do_y
WATER 3 [0 RRIGATION 7 [0 PueLIC SUPPLY
USE 4 [0 INDUSTRIAL 8 [0 COOLING OR AIR CONDITIONING
O otHeERr % [0 NOT useD
¥ 0 0
1 CABLE TOOL . BORING
METHOD 2 49 ROTARY (CONVENTIONAL) 7 [J biaMoND
OF 3 [] ROTARY (REVERSE) ;? s O JETTING
CONSTRUCTION| ¢ O ROTARY (AIR) s [ DRIVING 4 6 7 6 4
s
(1 AR PERCUSSION Ooiceine O otuer DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRAC;’OR'& > OATA s8 | CONTRACTOR S9-62 [DATE RECEIVED 63.¢8 |80
LICENCE NUMBER SOURCE
MERVIN JONES DRILLING LTD. i y
s 3009 2 ) <
= | ApoRess O |oave oF inseection © T srecton
Q| R. R. #3 Thorndale, Ontario NOM 2PO w . 4
E NAME OF WELL TECHNICIAN WELL TECHNICIAN'S : REMARKS
z Y s J s LlCEaiEi MBER w
MURRA ONE (&)
(o) ® =
Q | sienagure oF TscumcuN/cc] TRACTOR SUBMISSION DATE [T s
TS 55 49X
D08
PN SN o003 w08 89 o

d
MINISTRY OF THE ENVIRONMENT COPY

FORM NO. 0506 (11/86) FORM 9




Ministry
of the

Environment

Ontario

1. PRINT ONLY IN SPACES PROVIDED

(o]

5003633

The Ontario Water Resources Act

WATER WELL RECQRD

MUNICIP.

EQuJJISL

]

COMMON MATERIAL

2. CHECK CORRECT BOX WHERE APPLICABLE 7 37 33 73
COUNTY OR DISTRICT TOWNSHIP, BOROUGH CITY. TOWN. VILLAGE CON . BLOCK TRACT. SURVEY ETC LOT 28-27
b Thames
|
DATE COMPLETED 40-53 89
St.Marys, Ontario, oy 18 wo 9 wm
— ]
”C. ELEVAT) ac BASIN CODE " " vy
l I I | 1 1 ‘ | I l | I l |
2S s 30 N 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
MOST DEPTH - FEET
GENERAL COLOUR OTHER MATERIALS GENERAL DESCRIPTION prv— 5

" brown

clay

sand

0

12

grey

clay

and and stones

12

87

grey

limestone

.87

170

[31]

IIllllllllljlllllllillj_lllll |

111| Ly

e bl b b M 1 U

‘32!
v 2

LL_I_L_IWL?I_I_I_LJ_]lllllllllLA_JllII 1
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1o

1 l L1
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Ly

MINISTRY OF THE E’N{/IRONMENT COPY

SIZE«S) OF OPENING 31-33 | DIAMETER 34-38 [LENGTH 39-40
[a1] WATER RECORD [51] CASING & OPEN HOLE nscono > |50 heh
w
WATER FOUND INSIDE WALL DEPTH - FEET u INCHES FEET
KIND OF WATER
AT - FEET Izlck:\(s MATERIAL 'T;C;NN:SSS FROUM 10 S MATERIAL AND TYPE gEP;:RESNrOP s1.44 | 30
-3 2
7 ! B rmesh 2 Dsutpuug 10-1¢ 1z 1316 w
1 0 2 g saLty 4 OIMINERALS 1®sTeer 1 FEET
6 Ocas s 2 O GALVANIZED
e | raton 3 OsuLrnur 3 DcoNCRETE 188 0 a8
o 3 Qsuiemun, 4 Ooren Hote PLUGGING & SEALING RECORD
T[] SALTY ¢ Ogas S OrpLasTiC B )
178 13 26-23 DLPTH SET AT - FEET (CEMENT GROUT
2023 | 4 1 rresH 3 OsuLPHUR @ ) Cogler FROM 1o [ MATERIAL AND IYPE "\ ep packen. £1C
. 24 OOMINERALS g SGALVANIIED
SALTY CONCRETE
a 6 DOoas 5 4 TOPEN HOLE 88170 1o-13 1417
[CETH I O reesw i Esuu’uun S OrpLasTic B
MINERALS 2225 26 27-30 R .
T [0 SALTY g DOgas 1 OsteEL 1921 22.25
IR = o sbo 2 gGALVANIIED
- ) FRESH SULPHUR 3 CJCONCRETE - .
a 4 OMINERALS 4 OOPEN HOLE 2620 30-33 | %0
2 [J SsALTY . 6 Ogas 5 OpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE N-14 | DURATION OF PUMPING
71 LOCATION OF WELL
v 0O 2 8 1 1516 17-18
PUMP [&BAILER GPM HOURS — MiNS N
STATIC WATEE::)LOEVVEL 25 WATER LEVELS DURING 1] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- LEVEL D s 2 [J RECOVERY LOT LINE INDICATE NORTH BY ARROW.
[75) ”»- 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w -28 .31 2-34 -37
= 132 150 158 150 150’ 15¢ 7 MARYS
0 FEET FEET FEET FEET FEET FEET
z IF FLOWING. -8 PUMP INTAKE SET AT WATER AT END OF TEST a2
4 . | GIVE RATE
% i - ceert ! gciear 2z O cLovoy
=) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 [RECOMMENDED 45-43
n_ PUMP PUMPING
{J sHALLOW &DEEP SETTING 160 FEET |RATE 8 GPM
0-53
AME 5 ow
1)
FINAL 1 8 WATER SUPPLY s [] ABANDONED, INSUFFICIENT SUPPLY
z OBSERVATION WELL ¢ [0 ABANDONED POOR QUALITY
STATUS s [J TEST HOLE 7 [0 UNFINISHED
OF WELL 4 [] RECHARGE WELL [ DEWATERING
$5.5¢
t ¢ DOMESTIC s [0 COMMERCIAL &
t (0 svock s [ MUNICIPAL
WATER 3 [J IRRIGATION 7 [0 PuBLIC SUPPLY p
USE 4 [0 INDUSTRIAL ¢ [] COOLING OR AIR CONDITIONING o 7‘m
[ 4
O orHERr % (0 NOT USED
57
1 [0 CABLE TOOL ¢ [ BORING No? 16 H Ry
METHOD 2 Gt ROTARY (CONVENTIONAL) 7 [J obiAMOND
OF 3 [1 ROTARY (REVERSE) s [0 JETTING
CONSTRUCTION]| ¢ O ROTARY (AIR) s [ DRIVING 4 6 7 8 6
. 3
O AiR PERCUSSION Ooiseing O ormer DRILLERS REMARKS
e NAME OF WELL CONTRACTOR WELL CONTRACTOR'S >- DATA 58 | C RA: L] 5 2 |DATE RECEIVED 63-88 (80
LICENCE NUMBER
. |MErvin Jones Drilling LTD 5509 >, [Founee 50009 Seb27 A9RQ
o z . ——
[ R).DRE% DATE OF INSPECTION NSPECTOR -
Q Thorndale, Ontario, i %
z NAME OF WELL TECHNICIAN WELL TECHNICIAN'S D REMARKS -
5 LICENCE NUMBER w
o | MuXra 068 | |9
Q | sienagyRE oF TECHNICIAN/CONTRACTOR SUBMISSION DATE [T
- 15 o .soll5 CSS.58
DAY . %=Uyo 4 vy
FORM NO. 0506 (11/86) FORM 9
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Environment

» dntarlo C MuNiCIP CON.
1. PRINT ONLY IN SPACES PROVIDED E] J 0 0 3 6 4 7 I;ggg%] I;Bl L l

2. CHECK CORRECT BOX WHERE APPLICABLE 1 F]

1
22 3 24
Lor 1s-27

TOWNSHIP, BOROUGH. CITY, TOWN VILLAGE CON.. BLOCK. TRACT. SURVEY. ETC

Twp. Con. S.B. Pt.18

/0 Fo Weitzel DATE COMPLETED 4853
i ON___NOB 2RO ‘] v 13 uSept. \::_&Z

"mml;l l.:i“l’"llllll'lllnl‘lllllrl

LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce INSTRUCTIONS)

COUNTY OR DISTRICT

MOST DEPTH - FEET

GENERAL D {PTION
GENERAL COLOUR COMMON RATERIAL GTHER MATERIALS ENERAL DESCRIPTIO FROM | 10

Brown Clay Hard 0 6
Grey Clay STones Hard 6 61
Grey Hardpan Stones Hard 61 98
Grey-Bre.| Limestone Hard 98 152
Brown Limestone Medium ﬁ 152 159

!
|
[ 3 lllllIllILLJIlllllllllj_llllllll]l|LJIIlllllllllJllllllllllj_l‘llllll‘llj_] L
- [32] |l|llllll]_LJllllllllll_]_]IlllllrlllllJlllIlllLJ__LL_]lIllllllllJ_lllllllIIIILJ LJ
i 1 2z 0 13 s 1 32 43 sS4 33 75 0
5 31-33 AMETER 3438 | LE 39-40
WATER RECORD @ CASING & OPEN HOLE RECORD > SIZE S oF OPENING SIAMET TS
. —o——— w
WATER FOUND INSIDE waLL | peprW - FEET 1 |w INCHES FEET
AT - FEET KIND OF WATER DA MATERIAL [y o 19 S [MATERIAL AND TYPE DEPTH TO TOP aran | 10
13804: y FRESH 30 suLPHUR B —= = R | — .,_ﬁ brd OF SCREEN
i 2 saLty A O MINERALS T 1 RsTEEL 1 FEET
: l53 6 Oaas gD ALVANIZED
[5§™ "0 e s | 6 | 330wl (o188 |00 100-8 | [Te1] PLUGGING & SEALING RECORD
g sALTY gg:;’;““s SOpLASTIC e il
SE— 17-18 1 20-2% DEPTH SET AT - FEET | (CEMENT GROUT
20-23| 4 ] FRESH iDsuu‘Nua ;S::iskuuzn : FROM BT : MATERIAL AND TYPE 00 packer. ETC)
L < 6 | 3Cconcrert 100-8| 159 o o —
528 [] FRESH 3 OsuLPHUR Sggu\snc *A,i_‘ﬁ -
20 saury ég::’;““s ELE £ S z¢| 77739 zz-zs[’
20) GALVANIZED :
s0-33| | 4 rResk i[lsuumun 349 30 CONCRETE T 30-33)] 89]
OMINERALS 40 oPEN HOLE
2 [J SALTY 6 gas 50pLASTIC
PUMPING v.[sr METHOD 10| PUMPING RATE 1-14{ DURATION OF PUMPING , LO C AT' 0 N O F W E LL
P PHar s gonee 10 el 1 .20n 30w N
STATIC WATER LEVEL 28 ’ PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD A
- LEVEL PEUNMDPIONVG WATER LEVELS DURING . a( RECOVERY LOT LINE INDICATE NORTH BY ARROW /.OIM
(75 -3t 22-24] 1S MINUTES 30 MINUTES 45 MINUTES 60 MINUTES |
i E 28-28 1e-2 2234 3537 4 <
(U] IZL“T 12&” lzjiﬂ 12F ET 129 FEET 12&:1 é 72' 57 0/!4‘{1 (’/
z IF FLOWING, 28-41] PUMP INTAKE SET AT WATER AT END QF TEST at lls
— | GivE RATE , \ .
% con lsoFEE' ' 9 CLEAR @ 0 cLoupy T [
o RECOMMENDED PUMP TYPE RECOMMENDED 43-4% |RECOMMENDED a6-49) \ :
n. PUMP PUMPING
O swatow Q peep SETTING 150 cer [rare 10 oem '
50-531 .
¢
sa 0 t J
FINAL v 3 WATER SUPPLY s [J ABANDONED, INSUFFICIENT SUPPLY 7 S
A 2 OBSERVATION WELL s [J ABANDONED POOR QUALITY /7 f y ” /?
! ST TUS s [J TEST HOLE 7 ] UNFINISHED L 7 N r
i OF WELL o [ RECHMARGE WELL 9 [0 DEWATERING / |
ss-sé| S DOMESTIC s [J COMMERCIAL N Mo
1 STOCK s ] MUNICIPAL e - !
WATER 3 O IRRIGATION 7 [0 PUBLIC SUPPLY £ ‘ 4 ! -
USE a4 [J INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING 7{ (_A' LL—
] orHer * [J NOT useD '
o {1 CABLE T0OO m] ‘ ‘ H l “
ooL € BORING :
METHOD 2 8 ROTARY (CONVENTIONAL) 7 [] DIAMOND
OF ] ROTARY (REVERSE) 8 [3 JETTING ’
CONSTRUCTION| ¢ O ROTARY (AIR) o [] DRIVING 3 4 6 9 9
| $ [0 AIR PERCUSSION O piceing [ oTHER DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S OATA 58| CONTRACTOR 39-82| DATE RECEIVED «3.63] 0
LICENCE NUMBER : SOURCE " CT 1 8 mg
% | Davidson Well Drilling Limited 1737 z
|~ | ADORESS 14 O | oaTE oF inspecTioN INSPECTOR E W
O . .
2| Box 486, Wingham, Ontario. NOG 2W0 *
@€ [[NAME OF WELL TECHNICIAN WELL TECHNICIAN'S = R TTTTIT) T
E LICENCE NUMBER wl
& LD. Casemore TO154 =
[SREL OF TECHNICIAN/CONTRACTOR SUBMISSION DATE 'S
% ; W
- o
\ e - l/{ oav 20 wo_Sent. 89 | © CSS8.58
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o WATER WELL RECORD

Environment

Ontario MUNICIP con,
1. PRINT ONLY IN SPACES PROVIDED @ 5 0 0 3 7 5 3 I?loplolll @5 L

L
2. CHECK CORRECT BOX WHERE APPLICABLE [T 22 23 74
COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY, TOWN VILLAGE lcou BLOCK. TRACT SURVEY ETC Lot 25
I‘ —
DATE COMPLETED as-s3

#3 St. Marys, Ontario NOM 2VO o 23, 07 90 |

G oo O O L

31 7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

MOST DEPTH - FEET

GENERAL DESCRIPTION
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS L DESC o FROM 1o

Grey Clay sand and Stones 1) 93
Brown Limestone 93 180

lllJ_Jllllll|IIJ_I_Jlll!i]llllljlllilllllLLJl_l

G Lol bbb b L bbb Lo L |
o e L b G b L g L) L

|l
':‘%T‘_T, l__L_LJ_L_L_LLLJ_LJl“llIIIlllJ_LJI]ZIIIII

10 14 15

S1ZE«S) OF OPENING 31-33 | DIAMETER 34.38 |LENGTH  3s.40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD Z etk
0 W
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
! AT - FEET R MATERIAL T N P 1o 5 MATERIAL AND TYPE DEPTH TO TOP atas | 20
: CEER 1 OF SCREEN
| FRESH 3 O suLPHUR W
i 175 to 2 ?s;\uv 4 OOMINERALS ey Iﬁr:n 2 138 AL
! 180 6 OGas 5 2 OGALVANIZED 188 0 94
f 58 rmesn 3 OSULPHUR 19 3 DCONCRETE
g reesw 30 4 Dopen KoLE PLUGGING & SEALING RECORD
| 1O osay g D’G“"’;““Ls 5 OpLASTIC -
| 17418 19 20-23 DEPTH SET AT - FEET (CEMENT GROUT
[ 20:23 | 1 [ rresH 3 OsuLpuur 2 ; Biﬁf’im:o FROM 10 MATERIAL AND TYPE \¢ap packer. ETC)
2 [ sAuTY : g:::uus 5 3 &oucnns
[ 4 [MoPEN HOLE 94 180 10-13] - "7
! 25-281 , 4 rresw 3 ClsuLpuur s 5 OrLastic
: 2 [ sALTY : g::’;““s 24250 O creer 26 27-30 1821 22-25
PrYeTS 3o 3abo 2 SGALVANIZED
- FRESH SULPHUR 3 O coNCRETE " "
0 4 D MINERALS 4 OoPEN HOLE 26-29 30-33 |80
z [0 SALTY 6 Dgas § DOpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE -4 | DURATION OF PUMPING
l LOCATION OF WELL
71 v O 2 1 15.16 17418
Pume X sarLer 12 GPM HOURS MINS
STATIC WATER LEvEL |25 T @ PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL NG WATER LEVELS DURING 2 O RECOVERY LOT LINE INDICATE NORTH BY ARROW.
'u-) 19-21 22-24 15 MINUTES 30 MINUTES a5 MINUTES 60 MINUTES . P
wl 132 145 |y45*| 145°7] 145 7| 24577 ST 1adts
0 FEET FEET FEET FEETY FEETY FEET Ai
z IF FLOWING, -8 PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE
o
E - ceer| ! ¥ cear 2 O cLovoy
o RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49
m PUMP PUMPING
£ suattow (Kpeep SETTING 170 v faare 10 . THAMES Cort .
pO-53
113
FINAL 1+ M WATER SUPPLY s [J ABANDONED, INSUFFICIENT SUPPLY
2 [0 OBSERVATION WELL s [J ABANDONED POOR QUALITY
STATUS 3 [0 TEST HOLE 7 [J UNFINISHED
OF WELL 4+ [0 RECHARGE WELL 01 DEWATERING & X
55
! B oomestic s [0 COMMERCIAL
2 O sTock ¢« [0 MUNICIPAL o ':z‘m
WATER 3 [J IRRIGATION 7 [ PUBLIC SUPPLY *
USE 4 [ INDUSTRIAL » [J COOLING OR AIR CONDITIONING
00 otvHER 9 (1 NoOT usED
1o o
' CABLE TOOL . BORING '
| \
METHOD 2 ¥ ROTARY (CONVENTIONAL) 7 O oiamoND ND 7 H WO
OF 3 [ ROTARY (REVERSE) s D JETTING f ‘
CONSTRUCTION| ¢ O ROTARY (AiR) 9 O DRIVING
s
[0 AIR PERCUSSION O biseine O oTher DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58 | CONTRACTOR 59-52 [DATE RECEIVED €3.63 |20
LICENCE NUMBER : SOURCE 3 O O q
& | MERVIN JONES DRILLING LTD. 3009 3 9| SEP 06 19%0
- ADDRESS o OATE OF INSPECTION INSPECTOR
Q| R. R, #3 Thorndale, Ontario NOM 2P0 u f Z
E NAME OF WELL TECHNICIAN WELL TECHNICIAN'S D lremaexs
z LlCENi%iLgﬂBER (V7]
5 STEPHEN BLIGHT P [3)
O | s'enaTYmE oF TECHNICIAN/CONTRACTOR SUBMISSION DATE w
("9
3 e
JUe e
! Y YV P % s% @y’ll—ac oar_24 wo.__ 07 80 o I
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o WATER WELL RECORD

Environment

Ontario MUNICIP. CON,
1. PRINT ONLY [N SPACES PROVIDED @ 5 0 0 3 8 8 8 lmslololq_};' g& Ly I

2. CHECK CORRECT BOX WHERE APPLICABLE 7223 74 B
COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY, TOWN. VILLAGE CON . BLOCK. TRACT. SURVEY ETC Lot ~<.37
TRLC L J—
DATE COMPLETED 485,
Y o] YR
¥YS ONT. I & = vl A i s a8 8

. Y RC EWEVATI RC BASIN CODE L . " w
R G aeRe O O e L)
17 K 24 2S 26 30 3 47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (Sce INSTRUCTIONS)

MOST DEPTH - FEET
OTHER MATER!ALS GENERAL DESCRIPTION T
COMMON MATERIAL FROM

YELLOW CLAY ) 13
—BREY LAY Ee S

GREY HARDFAN STONES 45 107
WHITE MARL SAND 107 1
WHITE — | MARL g 1
GREY LIMESTONE 115 e
BROWN LIMESTONE FRACTURED 170 150
| BROWN— L IMESTENE | ——BREY LIMESTONE tAYERED —— 156 75
BROWN L IMESTONE LOOSE 179 182

GENERAL COLOUR 10

G Lol o b ot bbb b L b b B b e b Lo L L - U
A T | U U I T I O O B W E S B W S

1 2 10 14 15
S1ZE«5) OF OPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD = [T veh
w
WATER FOUND KIND OF WATER INS{DE WALL DEPTH - FEET w INCHES FEET
AT - FEET DIAM MATERIAL THICKNESS K OC [MATERIAL AND TYPE DEPTH 1O TOP aras 0
INCHES INCHE FRUM To
0-13] rRESM 3 O . 0 > Q OF SCREEN
SULPHU = —1 - 7
15: 2 pFary 2 gmnznus My Dsreed ' p3-18 | FEET
GAS 2 OGALVANIZED L L
Wy P - 5 130concere 5 . 185 #1 1i8
. O_rresw 3 Deuirmy 4 Dopex WoLE PLUGGING & SEALING RECORD
1 &G 2 EifRsauy D:;’;E“Ls 5 OpLasTIC . _
5 RO [ Z0-23 DEPTH SET AT - FEET J MATERIAL AND TYPE (CEMENT GROUT
20-23 | O rrEsu 3 SSULP““ 2 DZ':ES';MIED FROM o I - LEAD PACKER. ETC |
- 2 MINERALS " —
177’ EF‘GALT' 6 Ogas 5 i Bg::gn:gfz 1 18 18-@ 10-33 147
25-28| | 0 rFRESK i gsu"uun S OpLASTIC ,
MINERALS 7425 77-30 B B
18> PP 6 Ooas 1 OsteeL .z 2225
':o + 30 Toko g Bsuvnmzsn
- ' FRESH SULPHUR CONCRETE N "
o 4 CMINERALS 4 DoOPEN HOLE z6-29 30-33 )80
2 [J SALTY 6 Olgas $ OpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE 11-14 | DURATION OF PUMPING
. LOCATION OF WELL
s- .
P yeume : Oeanen | 47 QA ive
WATER LEVEL 25 ' IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
STATIC END OF WATER LEVELS DURING Ll PumpING T LIN NODICATE RTH BY ARROW
- LEVEL PG fop® [ RECOVERY LOT LINE IND N . RRO ﬁ’/”MES T o/~
) 1s-21 2z.28 | 15 mINUTES 30 MINUTES I kfnures 60 MINUTES s
wi 127 134 127 2 s s5.27 <x¢*ﬁi“jy
0 FEET FEET FEEY FEET FEET FEET
z \F FLOWING, 34 PUMP INTAKE SET AT WATER AT END OF TEST 42
-— GIVE RATE
a. 1 [LCLEA 2 O cLoupy
S GPM 17 FEET x‘: R uo
S RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED a6-49
a PUNMP PUMPING
O suacrow [ geep SETTING L . FEET |RATE = GPM
053 X TOCY Xk
L1
FINAL WA TSR sureLy s [] ABANDONED. INSUFFICIENT SUPPLY qoo
STATUS 2 [ OBSERVATION WELL s [0 ABANDONED POOR QUALITY
] TEST HOLE 7 [0 UNFINISHED
OF WELL O RECHARGE WelLL O DEWATERING
55-
1+ O pomestic s [J COMMERCIAL Vs .f
2 [J svock DOMED wunicraL
WATER 3 [0 1RRIGATION 7 {0 PUBLIC SUPPLY 0oL
USE 4+ [0 INDUSTRIAL s (] COOLING OR AIR couomomng /
O oTHER 3 O NOT UsED
57 D D / /
1 CABLE 100L q BORING
METHOD 2 [J ROYARY (CONVENYIONAL‘:’G"J O opiaMOND
OF 3 [ ROTARY (REVERSE) s+ [0 JETTING e
CONSTRUCTION| ¢ 01 ROTARY (AIR} 9 [ DRIVING .
L DR mon AIR O O FUMF BY W.D.HOPPER %GONE
DIGGING OTHER DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58 ; C ACLQR $9-52 |DATE RECEIVED €3.68 |80
LICENCE NUMBER : SOURCE 2. 6 O "
o 4 [ Nov 12 1991
| Ww.D.HOPFER & SOMS LTD. 2604 z
ADDRESS Q) |ULATE OF INSPECTION INSPECTOR
& D
w
<| GR# 2 :TH_ONT 0
£ [ NAME OF WELL TECHNICIAN WELL TECHNICIAN'S D [aemarxs
E LICENCE NUMBER w
o HOERER T =
O swﬂns GHATCIAN / CONTRACTOR SUBMISSION DATE T = w /
-~ 7 w ) o
: =0/ 271971 |8 / CSS.58
DAY Mo - YR.

FORM NO. 0506 (11/86) FORM 9

7
MINIETRY OF THE ENVIRONMENT COPY




Ministry
of the

Environment

Ontario

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

~,

N o

The Ontario Water Resources Act

WATER WELL RECORD

o) 5004013

MUNICHP.

CON

{ l I i J

Becot]

TR,

ARYS, ONT.

w29/ 941992

P ¥ ra
COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY TOWN. VILLAGE CON BLOCK TRACT. SURVEY ETC Lot 25.27
D T. RD. 317
DATE COMPLETED a8.53

YR

®C ELEVATION rC BASIN CODE [ . m w
| S T | I L__I LJ l 1 I 1 i l [ l | l 11 J_J
za 7s 76 30 v rva

LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce ins1rRucCTIONS)

BRN~

GREY
[BRN |

MCST DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To
CLAY STONES 0 19
GREY CLAY STONES 19 74

HARDPAN
' LIMESTONE

STONES

74

100

100

185

[ 31 oot et b bl o b b b b b b b D e b D e e P Ee D I L
|
IBZJ lmlllIJISJ|1}I’I“Illllllll‘lnl lllllllJJ[”lllllLLllllls‘lllilllllll‘llliillll |u
1 2 18 £5
SIZE1S 1 OF OPENING 31.33 | OIAMETER 34.38 |LENGTH  4g.40
WATER RECORD [51] CASING & OPEN HOLE RECORD Z | o kot
w
T PTH - FEET
WATER FOUND KIND OF WATER INSIDE WALL DE w INCHES FEET
AT - FEET DIAM MATERIAL THICKNESS o o OC (W ATERIAL AND TYPE ToerTa 10 108 R
INCHES INCHES e U ‘OF SCREEN e
e FRESH 3 ClsuLPHUR
8 101t 12 1316 w
140-1 saLty 4 gmnuus “y OsteEL l FEET
6 Cleas 2 OeaLvaniz
58| A Dlsutenur " 5n 3 Dcoucnr:'r:ST .188i|+ 2 105
0 FREsH 3 4 Joren HoLE 61 PLUGGING & SEALING RECORD
2 [] sauty 4 gmusnus 5 CIpLASTIC -
6 TI6As 178l g 9 20-23 DLPTH SET AT - FEET MATERIAL AND TYPE (CEMENT GROUT
20231y 1 fresw 3 Olsutphur 24 ! DSY“L FROM To : LEAD PACKER. ETC )
2 4 CIMINERALS 5" § Dgg:‘g&'::“ 105 185
SALTY
a 6 [eas 2 JOPEN HOLE 10-13 417
25-28| | 7 rresw 3 Osuiprur 2° s UrLastic (YD
2 [0 SsALTY é gz‘l\:znus 24-25\ Ogreel e 27-30 18-21 22.25
5 2 BGALVAMI:D
30-33 LSFRES 3 OsuLphur 34po 3 UcoNcRETE
v g " 2 Ominerais 4 Ooren HOLE 26-29 3033} 80
2 [0 SALTY g Ogas 5 CIPLASTIC
]
PUMPING TEST METHOD 1] PUMPING RATE 1-14 | DURATION OF PUMPING
LOCATION OF WELL
1 YO PuMe 2 0O saiLER 12 GPMJ 1 HIZU‘ZL :If:
STATIC WATER LEVEL |25 T L] pumMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING LOT LINE INDICA ORTH BY ARROW.
[ PUMPING 2 ] RECOVERY ;
m 19-21 22-:4 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES w
E 124 26-20 29-31 32-38 35-37
o FEET FEET FEET FEET FEET FEET
Z IF FLOWING 38-41 PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE
o
E com FEET |FrELEAR 2 O cLoupY
S [ recommenoen pump Tree RECOMMENDED 43-45 | RECOMMENDED 46-49
a PUMP PUMPING
O sHALLOW inzzp SETTING o o FEET | RATE an GPM
[s0-53 i SV F o 4
FINAL wAm&ATER suPPLY s (] ABANDONED. INSUFFICIENT SUPPLY
OBSERVATION WELL ¢ [0 ABANDONED POOR QUALITY
STATUS 3 D TEST HOLE 7 (O UNFINISHED
OF WELL + O RECHARGE WELL O DEWATERING
55581 | [J DpoMEsTIC s [0 COMMERCIAL
: O srock [0 MuNniCiPAL
WATER 3 O IRRIGATION 0M97 O PUBLIC SUPPLY
USE a (O INDUSTRIAL s [ COOLING OR AIR CONDITIONING 37
O oTHER s (0 Nor useD
57 [0 CcABLE TOOL [2 BORING
1 6
METHOD 2 [0 ROTARY conventiolRQTY ;y O oiaMoND
OF 3 [0 ROTARY (REVERSE) ¢ O JETTING &
CONSTRUCTION| « O rotary (AiR) AIR s O oRIVING ,f 122135
s [J AIR PERCUSSION O oiceing O ovher | DRILLERS REMARKS Q#m (] o‘,»,,y.(
NAME OF WELL CONTRACTOR WELL CONTRACTOR's OATA CONTRACTOR 59.52 | DATE. RECEIVED a0
LICENCE NUMBER | > SOURCE
« 2 19 1993
o LIMITED 2644 2
P ADDRESS o DATE OF INSPECTION INSPECTOR
Q w
g ) ARYS, ONT. N4X 1C9 »
WE WELL TECHNICIAN'S O [ rewanxs
; / LICENCE NUMBER w
o A, ORPPER 92149 =
R NI1CAS :’CONT CTOR SUBMISSION DATE [T
° / 10714/1992 | |% CSS.ES

MINISTRY OF THE ENVIRONMENT COPY

FORM NO. 0506

(11/86) FORM 9




Ministry The Ontario Water Resources Act

(& WATER WELL RECORD
E Ontario 1. PRINT ONLY IN SPACES PROVIDED E 5 0 0 4 3 1 9 l%"'go ‘ con.
| — — = = .

2. CHECK x CORRECT BOX WHERE APPLICABLE 1 77 23 24
TOWNSHIP, BOROUGH CITY. TOWN. VILLAGE ‘; CON . BLOCK. TRACT. SURVEY ETC LOT? 715-17

Per Thames ﬁ)lfe,r- b=

/7({0 Pe ’\'-)’h KJ‘ z} DATE COMPLETED o an-s3 06
Ro3' St.Marys ’ Onf,a.rio, N4x lcé pAY 15 Mo yrJO_|

HING RC ELEVATION RC BASIN CODE 1" i} w

COUNTY OR DISTRICT

llllzll___'lullllI’l"'llllllllllllllllJ
4 25 0l a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (ste instrucTIONS:
f MOST DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION ROM To
grey clay sand and stones 0 4
re limes
grey tone 94 186
T T A N T N N T N s N T T A T A I A R T e
TR TS EE PR AT R N R AR A N N N AN N F N R e A N A N A N S
3 2 10 1415 2% 32 43 54 §5 75 ‘L
SIZE«S) OF OPENING 31.33 DIAMETER 34-33 LENGTH 39-40
' a1 l WATER RECORD 51 ] CASING & OPEN HOLE RECORD 2Z | istor no
w
WATER FOUND INSIDE WALL DEPTH - FEET uw INCHES FEEY
AT - FEET K!ND OF warER DM MATERIAL THIC K O - B CC [MATERIAL AND TYPE Toerrn 10 70p atas |30
CETy e 5 raton 3 " INCHES INCHES o) o OF SCREEN
SULPHUR
185 2 g saLty 4 OmiNerALS o ‘ﬁsTEEL * e @ FEET
6 Dacas g SGALVANIIED
1518 t 3 19 CONCRETE
. g s : 533;;:335 5 4 Qoren woie 188/ 0 95 ||| 61 PLUGGING & SEALING RECORD
70 oxs 73 e " 20-23 DLPTH SET AT - FEET MATERIAL AND TYPE {CEMENT GROUT
23 ] FRESH 3 OsuLpHur 2 DSTEEL FROM 10 - LEAD PACKER. ETC )
2 4 O MINERALS 3 GALVANIZED
0 SALTY g Ogas CONCRETE o1 P
4“CoPEN HOLE
s-28 | | O FRESH i OsuLPHUR 5 OpLasTIC [ 1 185
2  saty ¢ g:"‘:““s e e 7 37730 1821 22-25
TRT) 3o vy g SGALVANIIED
- SULPHUR CONCRETE . N
' O RESH 4 O mineRaLs 4 DoPEN HOLE z6-20 30-23 80
2 [0 SALTY 6 (gas 5 DOpLASTIC
E PUMPING TEST METHOD 10 | PUMPING RATE -4 [pURATION o;:lu:pmc ; LOCATION OF WELL
' 0O puwe z% BAILER 8 GPM 1 L(;uns m-:':
STATIC WATER LivEL |25 - T IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL e NG WATER LEVELS DURING 2 [ Recoverr LOT LINE INDICATE NORTH BY ARROW '2 H
:;) -z 2224 1S MINUTES 30 MINUTES 45 MINUTES &0 MINUTES /5 No r
w : 26-20 2931 32-3a 15.37 7L
| 3 }’? »r
0 11F2EEY lsrét 15;[1’ lséET 155 FEET 155 FEET p; q %
2 [tF Frowine T8-41 | PUMP INTAKE SET AT WATER AT END OF TEST 4z ,7ya '/v\) A TE 24 N S
- GIVE RATE 5
o '+ ciear 2 [J cLoupy 7
PN FEET 7
g RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 45-49 pe'\--}'}) Z_a ’ !
a PUMP PUMPING v
D suaLtow [ Kopeee SETTING 170  reer |mate 8 GPM :
pPO-S3 {
— |
FINAL ' E] WATER SUPPLY s [] ABANDONED. INSUFFICIENT SUPPLY H |
2 [] OBSERVATION WELL ¢ [ ASBANDONED POOR QUALITY l—m&*"“s
STATUS | D Jeemvart 2 O onermsnen cong
OF WELL 4 [J RECHARGE WELL O DEWATERING ‘
RN X) voMmEesTIC S [J COMMERCIAL @
2 [] svock $ [0 MUNICIPAL
WATER 3 [J IRRIGATION ? [J PUBLIC SUPPLY : l
USE 4 [J INDUSTRIAL ¢ [J COOLING OR AIR CONDITIONING 4
0O otHer ? O NoOT USED NOT H,ghu)’q\/
57
' {0 CABLE TOOL ¢ [] BORING
METHOD 2 ’b ROTARY (CONVENTIONAL) 7 [0 DiAMOND
OF 3 [0 ROTARY (REVERSE) 8 [3 1ETTING
CONSTRUCTION| ¢+ O rotary air) 9 [J DRIVING 146532
S [0 AIR PERCUSSION D oiceine DO otHer DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S >- DATA i 58 | CONTRACTOR 5962 DA'S_Hv!quVED 6€3-58 {80
C NUMBER
« | Mervin Jones Drilling LTD et ) AUG 2 7 1996
z 3009 2
[ ADDRESS o OATE OF INSPECTION INSPECTOR
Q| ReR.3, Thorndale, Ontario,NOM 2po 5
E NAME OF WELL TECHNICIAN WELL TECHNICIAN'S pon | REMAPXS
LICENCE NUMBER w
<Za Murray S, Jones TO068 o C
QO | S'gATURE OF TECHNICIAN/ CONTRATOR SUBMISSION DATE t SS.ES
W 3 oAv%ﬁMo__g_vn. o
!

MINISTRY OF THE ENVIRONMENT COPY FORM NO. 0506 (11/86) FORM 9




. ) e T IR o I
{ @ nEnri‘i;i;ngg; . f SN The Ontario Water Resources Act
} Ontario and Energy . . WATER WELL RECORD

Print only in spaces provided.

Mark correct box with a checkmark, where applicable. m . 5 0 0 4 5 2 ? sMumcipal:tyLL ‘Con.. |
I L_L,%, Q ! H I : L

1 2 10 14 15 72 23 24

County or District Townéhip/Borough/City/Towanlage Con block tract survey, elc. | Lot 25-27
BLANSHARD TOWN OF
Address P22 e
WATER ST. 5, ST.MARYS, ONTARIO o 1811118807
) Ys! day month year
Northing RC Elevation RC  Basin Code ii il iv
s NN N S I SO B HA SV N (0 RO AN SANSEN O 1 O H O R A A B SR T IR Lo
I 17 18 24 25 26 30 31 a7
1 LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour o Most common material - Other materials ' General description {l = Depth - ]‘reet
~ Tom Q

‘. | BRN TOP SOIL | , | ;. 0 1

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

i

E T T e N TN T Ay Lo llalol ]!
la—z}[miitluilsll|1>H1|1H|1liill,lulllflllH|\J||||||lH?L11H|MI|i%{(|l]1|1l|75]‘55]

2 32 43
a4 - WATER RECORD | 51 CASING & OPEN HOLE RECORD (SsilzesNofOPening 3% | Diameter 9% | Length -0
s Inside i Wall Depth - feet 2| (SlotNo)
:lv‘it?'e;?“"d Kind of water diam Material thickness ; w inches feet
- ™ inches inches [ From To H:-l Vaterial o - -
=810 0 Fesh | 8 SIL:::::{S o |1 g Steel 2 = e S aterial and type Depth at top of screen
0400 2 [ Salty 4 [ N Galvanized 72}
* O Gas 3 [] Concrete .ﬂl R . ” } feet
58 |\ 0 Fresh ° Bs\,bhur 18 [+ O openhole == « .. €] ke M . - ; — .
‘ Minerals B ti :
2088ty & O Gas ] F’Iaﬁ ic B, — 61 PLUGGING & SEALING RECORD
o M t O Steel
22 |1 [ Fresh : O Sulphur 24 & |2 O Galvanized O Annular space O Abandonment
2 [ Salty , O Minerals 3 [0 Concrete 0 | Depth set at - feet . ]
0 Gas . 8 Open hole From T Material and type (Cement grout, bentonite, etc.)
B2 |y 7 Fresh 3 O Sulphur 5 (J Plastic 013 7
0 Minerals
= 0 saly ! 225 |1 [0 Steel S 27-30 - BENCIASLUR — |
¢ 0 Gas 2 [ Galvanized 821 g”"s
®3 O Fresh ® [ Sulphur ¥ 3 [J Cgncrete
2 O sal 4 (1 Minerals o 0 n hole %-29 30-33 a0
2 s [ Gas s [0 Pifstic
Pumping test method | Pumping rate "-14 1 Dyration of pymping s
71 v OO, Pump 2 [J Baliler % GPM .4 Hours ... wins LOCATION OF WELL
o | | Water level > Water tevels duri " 2 0R In diagram below show distances of well from road and lot line.
Static leve| end of pumping ater levels during umping .D ecovery Indicate north by arrow.
= 19-21 22 | 15minutes_ | 30 minutes 45 minutes 60 minutes
[ 26-28 29-31 - = 3537
W gy
[0} feet feet “feet feet feet feet
2 | If flowing give rate -4t | Pump intake set at Water at end of test @
& . GPM feet O glear [ Cloudy
| = | Recommended pamp type Recommended 445 | Recommended 6-49
? o N pump setting pump rate
‘ O Shallow 0O ep
' % % 8 et : ¥ cpum
=]
E FINAL STATUS OF WELL “
’ 1 [g, Water supply s [] Abandoned, insufficient supply ® O Unfinished
2 Observation well ¢ [0 Abandoned, poor quality o [] Replacement well
‘ 3 0 Testhole 7 [0 Abandoned (Other)
" 4 [J Recharge well 8 [ Dewatering
|
|
WATER USE h 55-%6 .
) ! Domestic 5 0 Commercial s O Notused
t 2 Stock ¢ O Municipal 10 [ Other ..cocvorvreeriininn
| 3 [ frrigation 7 O Public supply
4 [0 Industriat & [0 Cooling & air conditioning
METHOD OF CONSTRUCTION
| 1 O Cable tool 5 [ Air percussion 9 {J Driving
2 Rotary (conventional} & [] Boring 1 O Digging
3 Rotary (reverse) 7 [] Diamond 10 Other . 1 8 5 3 O 4
4 [ Rotary (air) s (1 Jetting
» N A LeanX.
Name of Well Contractor Well Contractor’s Licence No. > Data 58 Can <:<:t?{.h /§ 59-62 |Date received 80
71 |source
244 2 AA TN 22 199
8 Date of inspection Inspector
[72]
=
Well Technician's Licence No. | | »= |Remarks
E i
-
@
Subrgigsiol e -4 A
U nogr ||2 CS3.58
day mo yr

0506 (07/94) Front Form 9




Ontario s WelTesN & OBZHE 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 , e
GPS Reading NAD Zone Eastm_; Unit Make/Model Mode of Operatlon X\ Undiflerentiated | Averaged
305 Elev '8:3 17 550 4788129\ .Janniﬂ/etrex " Differentiatéd, specify
Log of Overburden and Bedrock Materials (see instructions)
General Colour Most common matérial | Other Materlals General Description [:frg‘; . M,?ges
Brown Clay | T oy 0 3.05
Brown Gravel | Stones - - - 3.05 5.18
_Brown Limestone | B , . 5.18  34.76
S =
S [ P I A R
Hole Diameter Constructlon Record Test of Well Y|e|d
Depth  Metres  Diameter | | g0 Wall Depth Metres || Pumping test method | Draw Down |  Recovery
] Frqm To \Centimetre§ diam Material thickness Y . o Time Water Level| Time|Water Level
O 6 40 | 24. 13 centimetres centimetres | From To P'an min i Mefres | min | Metres
) ; - ‘ Pump intake set at - |Static 16.16
‘ : Casing (metres) 25.91  |Level .
: R X Steel | Fibreglass i Pumping rate - 1 118.25] 1 [ 21.34
\ i ) - ; (litres/mirdy§ 46
‘Plastic!” |Concrete - blih
Water Record 15. 558\ |Galvanized 0.48 +0.61 0 Duration of pumping | 2 119,82 2 | 19,82
Water found - - e T e _hrs + i
atzf Metres Kind of Water X Steel | “Fibreglass o rf ol mn
= - e inal water jgye
34416 WXFresh __ Sulphur " | "Plastic] | Concrete ty 0 6-40 of pumpingf .§r€ 3 21'34 3 16’77
| Gas i Salty _XMinerals - Galvanized metres ;
e Y . Calvanize y A |[Fecommended pump | 4| 22.87 4 | 16.16
S e e e e e e | Steel ! Fxbreglass ! type.
im _ Fresh | Sulphur e [[]Shallow{ ]Deep
: Gas . Salty _ Minerals Plasiogmmeancrele § : Recommended pump | 5 | 24,39 5
" Other: .. I | | Galvanized ‘ depth netres
" m | Fresh ~ Sulphur| Screen Recommended pump | 1g 10
: - L I - ‘ rate.
— Gas ) Salty _ Minerals OU_tS'de \  Steel Fibreglass Slot No. A 5%) 15 15
Other: ————— diam - S If flowing give rate - | 20 20
TS L 11 iPlastic| Concrete -——-- . .
After test of well yield, water was ‘ i (litres/min) 25 25
¢ Clear and sediment free L !Galvanized ! if %umpmg discontin- | 3q 30
1 Other, Speley - No Casing or Screen vec gve reason. 40 40
- , B ~ ] Clear 50 50
Chlorinated | XYes N ¢ Open hole | 6.40 34,76
- ; ° 60 | 24.391 60 [ 16,16
Plugging and Sealing Record [ Annular space [ ] Abandonment Location of Well
Depth set at - Metres [pstorial 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. M
0 | 6.40 | Bentonite Slurry 0.14
+ ]
Method of Construction 171573”7 jé S9m
[_] Gable Tool X |Rotary (air) ['] biamond (] Digging
{K] Rotary (conventional) [ ] Air percussion ] Jetting [Jother
["]Rotary (reverse) [Boring [ Driving
Water Use N =T
OVERHEAD CAUSCwWAY
E] Domestic {[JIndustrial [[] Public Supply [[] other H
[ ] Stock "] Commercial [ ] Not 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 [J Abandoned, (Other)| | Was the well owner's information  Date Delivered YYYY MM
[ ] Observation well [_] Abandoned. insufficient supply  [_] Dewatering o package delivered? 3 Yes : No 2004 | 06 |O7
[7] 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 Dateof Inspection  yyyy [ J8)
R.R. 4, 293810 Culloden Line, Ingersoll, Ont N5C 337 || Jl 2004 1 ] 1 |
Name oﬁPhWell Technician (Iast name, first name) Well Technician’s Licence No. Remarks Lo " Well Record Number
Signature of Tec] an/Contr, o p( Date Submitted |\ .\ s oo o
ST . AesA - 5005676

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



Ontéri O Ministryl of\' Well Tag NunT;lber (Place sticker a‘nd'pn')nt riumber below) ﬂ . » We" Recor d

the Environment A010930 Regulation 903 Ontario Water Resources Act

of_l__

L | ‘ 1
Instructions for Completing Form 1 o page ~
or use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

¢ All Seqtions‘must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
i uestlfns regarding completing this application can be directed to the Water Weill Management Coordinator at 416-235-6203.
¢ All metre measurements shall be reported to-110% o .
* Please print'clearly in blue or black ink only.  pPRET Ministry Use Only
3 : : 2 .| MUN .| CON LOT
PERTH | BLANSHARD 29 TRN
RR#/Street Number/Name . City/Town/Village Site/Compartment/BIock/Tract etc.
PERTH LINE 5 ST. MARYS :
GPS Reading % NAD Zone Easting Northing Unit Make/Model | Mode of Operation: ["] Undifferentiated EE] Averaged
Jsis| 17| 486260 | 14787504  MAG/ME¥ | Differentated, specity —
Log pf Overburden and Bedrock Materials (see instructions) ; i
Genewal Colour Most common material Other Materialsg General Description DF‘T_FC’:;‘] M_'?;res
BRO%N SAND/GRAVEL COBRBLES ‘ ¢] 12
GREY LIMESTONE | 12 65
BROWN BIMESTONE ‘ 65 102
; [/-Ne 7
| /I U2l :
4
Hol?é 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 A_ m Time|Water Level| Time| Water Level
; centimetres centimetres From To min | Metres | min | Metres
0 18 18 3/4 Pump intake set at - |Static!
: ’ ; Casing (metres) Lovel] 52
18 102 |5 7/8 X |Steel [ |Fibreglass j Fh‘tjrr:g/'r?\?n;atse - 1 1
¥ " ["Plastic[ ] Concrete
Water Record 6 [ Galvanized . 1!8 8 +2 18 Duratlc:]n of pump ng 2 2
ateriiound ~ Kind of Water i s
at __| Metres / [steel [JFibreglass Final water level end 3 3
%J m Mesh (7] sulphur []Plastic [ ] Concrete of pumping metres
O Oahser [satty [JMinerals [ JGalvanized ] Fecommended pump | 4 4
i R N T Steel Fibreglass ‘ ype.
L.im O Fresh [ sulphur L _ 0 : []Shatiow []Deep| -
[ Ghs [ salt % [ Minerals [TPlastic[ "] Concrete ‘ Recommended pump | ‘5 5
OJ ther: [ ]Galvanized depth. metres
[T . F}es}} [ Sulphur Screen Recommended pump | 10 10
[(Jees [ JSaty [IMinerals] | outside } ~ " (litres/min) 15 15
] OFher: : diam [ ]Steel [ JFibreglass | Slot No. If flowing give rate - 20 20
— - []Plastic [ |Concrete ) )
After fest of well yield, water was ; (litres/min) 25 25
Clear and sedimaent free [ ]Galvanized ‘ If pumping discontin- | 30 30
ued, give reason. :
[]Other, specify _ == | No Casing or Screen 40 40
: ¥ ]Open hole ; 50 50
pel
Chlorjnated D Yes' -~ X]No 1R 102 80 60
Plugging and Sealing Record [y Annular space ] Abandonment Location of Well
Depth sef at - Metres . : . ) ] Volume Placed In diagram below show distances of well from road, lot line, and building.
L o Material and type (bentonite slurry, neat cement slurry) etc. (cubic metres) Ingicate north by arrow. _
0 | 18 | BENTONITE SLURRY 0.2cu/m 2"\’\} fot249 Ty
t Yoo’
i .
| .
300
v Method of Construction i . ’
o . N 1 L. o -~y
] Caple Tool +  [JRotary (air) (] Diamond ("] bigging auYn =
[ XRatary (cohventional) Air percussion [ Jetting ] other @ 1 W s
[JRotary (reverse) . [ ]Boring [] Driving ; —
Water Use . /—-\_/ < —
] Domestic |  [Jindustrial ] Public Supply [ other 7‘ E : »
[] Stock ; Commercial [ Not used ‘ —_— // A m ‘_5 Dﬂzvc K:[jlz.td
[] lrigation : [ IMunicipal [ Cooling & air conditioning Audit No. ate Well Complete
~ Final Status of Well Z 29730 _ 2005 | 3”*5;)3"
] water Supply ] Recharge well J Unfinished 1 Abandoned, (Other)| | Was the well owner’s information Date Delivered YYY MM
[Xobservation well [_] Abandoned, insufficient supply ~ [[] Dewatering i | |rackage delivered? [IYes [ygNo | |
[] Test Hole [7] Abandoned, poor quality ["] Replacement well —
Well Contractor/Technician Information | Ministry Use Only
Name of Welll Contractor Welt Contractor’s Licence No. Data Source Co?ctg 4 4
DURL,_HOPPER LIMITED 644 _ <. 0 %
Business Address (street name, number, city etc.) Date.Kﬁﬁveh gvv,?o gIM pp |Dateoflnspection vyyy MM pD
R YS, ON N4X 1C9 . p | ' [
Name of WellfTecpinician (1 ame, first name) Well Technician’s Licence No. Remarks Well Record Number
HOPP ’ LAS -2323
Signature ¢ nigi ntractor Date Submitted YYY MM DD ’
X | J / ~2005 06| 02 L I :
0506E (09/03) ) Contractor's Copy[] Ministry’s Copy (W Well Owner's Copy [ Cette formule est disponible en frangais
i
— N ﬁ _—
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Ministry of
the Environment

Well Tag Number (Placs sticker and print number below)

) 039 & Well Record

Regulation 903 Ontario Water Resources Act
Instructions for Completing Form

page _L of _L
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
Please print clearly in blue or black ink only.

Ministry Use Only

MUN

CON LOT

PT3F TRS

Site/Compartment/Block/Tract etc.

[WRveraged

PERT Blans

RR#/Street Number/Name City/Town/Village

123 - ’790 WATER S*r AT MARIS
GPS Reading NAD , ) rth in Unit Make/Model Mode of Operation:
sal 10 #8300 F987708 erewmii |

Log of Overburden and Bedrock Materials (see mstructlons)

[ ] Undifferentiated
[ ] Differentiated, specify

General Colour Most common material Other Materials General Description E'):ergtr:‘] M_'?ct,res
Brown | Somd Cobbles 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 2 K 4 3 | |centimetres centimetres From To D MW\P min | Metres | min| Metres
O ’/¢ Pump intake get at,- [Static 5’ + !
20 ‘ \ 0 6 s/ " Casing (metres) é Level|
9 ] eel [ |Fibreglass Pumping rate - 1 6 1 59
' (litres/min)
é /i{ [JPtastic[ ] Concrete [} ‘ g% * 2 20 Duration ofpumpifig | 2 [ A & | 2 ﬁ_
S— Water Record [ ]Galvanized hrs + € .
ater foun Kind of Water Steel [ |Fibregi ———rs min
at_lv'l‘etres /’ LSteel [ JFibreglass Final water levelend |- 3 6 ¥ [ 3 S'g'
m | [#Fresh [ ] Sulphur []Plastic [ ] Concrete of pumping7, ~
[Gas | []Salty [ ]Minerals [ Galvanized / metres
[} Other: S 3ggommended pump | 4 6 ? 4 57—
. g teel [ ]Fibreg .
Mﬂ'm m’{esh [T sulphur 4 ee. [JFibreglass [}Shallow [%Deep
[((Gas | [Jsalty [IMinerals [Ptastic ] Concrete Recommended,pump | 5 | 7472 | 5
[ ] Other: [ JGalvanized depth. &metres
i’ .E{es.h "] Suiphur Screen :-‘;‘f;mm%l’ded pump |0 |77 10| SF
[]Gas . Usatty [ Minerals Ou_tSide [[]Steel [ |Fibreglass|  Slot No. (lifes, 15 15
[] other: diam If flowing give rate - | 20 20
- []Plastic [ |Concrete , .
After test of well yield, water was . (litres/min) 25 25
Clear ade sediment free []Galvanized i pdumplng discontin- | 30 30
[ Other, specify No Casing or Screen ued, give reason. 40 40
_ ' 50 50
Chiorinated Yes  [INo [WGpen hoe 20 | \\D ol 77 Tl 57

[P Rnnular space || Abandonment

Volume Placed
(cubic metres)

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

Indicate north by arrow.
0
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Plugging and Sealing Record
Depth set at - Metres

O 122

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

Rer’ontt chips

. Method of Construction

] Cable Tdol ™ Rotary (ar) ] Diamond T Digging
m&:ﬁy (conventional) [] Air percussion [ Jetting ] other
[ Rotary (reverse) [CIBoring [[] Driving
Water Use
[] Domestic [Jingustrial [[] Public Supply [ other
[] Stock ommercial ] Not used %m’
[] Irrigation [IMunicipal . [[] Cooling & air conditioning Audit No. z 2 9 1 6 0 Date Well CompletyeYYY R
P Final Status of Well ‘ 2005 & { é
[@Water Supply  [] Recharge well [C] unfinished "] Abandoned, (Other) | [ Was the well owner's informatj Date Delivered —  vyyy
] Observation well [ ] Abandoned, insufficient supply  [[] Dewatering package delivered? s [ JNo }005' |08 |4 ,

[7] Test Hole [ ] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information

Well Contractor’s Licence No.

§9Y

Ministry Use Only

Contract2 6 4 4
Date Recgi T ?Vs IZ pp |Dateofinspection yvyyy -~ MM  bD
ﬁm F L

Remarks Well Record Number

Name of W=II Contractor Data Source

R L HOPPEIL LD

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

RS GAT_ p9/X Jcq

Well Technician’s Licence No.

OS ~1029

' Date Submltted YYYY l

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

Name of We I

chmman (Iast name, first name)

g S1moN

Signature ol
X .
0506 (09/03)
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Ministry of
the Environment

® Ontario

Well Tag Number (Piace 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

Well Owner’s Information and Location of Well Information

MUN| |

| Jeon[ [ [T I [T [T Jrorf []]
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P TP RLALS D Ontario 18 & S\G-284-lbz o
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PEer W 730 mBEYS \ou.)d G LANSHARD

RR#/Street Number/Name

WATEEZ ST

Cgﬂ(’_gwn'/Q//itII:a&e ﬁy ‘S

Site/Compartment/Blgck/Tract & c.‘

GPS Reading NAD

IR i7E R ) PARLS

%Makilgodel

Mode of Operation: [ ] Undifferentiated

[ ] Differentiated, specify

ANES .
@'Av/eraged

[~

Log of Overburden and Bedrock Materials (see instructions)

Generat Colour Most common material Other Materials General Description DFergtrrr: MTeéres
DBroen il : Harel . o 3
rey | LimeShee . 2R 6%

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/ & TimeWater Level| Time |Water Level
O g / 6 &/ | |centimetres centimetres From To - min.| Metres | min | - Metres
,/8 Pump intake set at - [Static 5
5 4 5 57 7 5 i Casing (metres) Level -2' .|
/ [&Steel [ IFibreglass (Fl’s:mp/mg ;ate " 1 1
itres/min
6 / [ JPiastic[ ] Concrete 7 / 8 g 0 é - -
Water Record [)Galvanized Duration of pumping 2 2
fer f . .
V¥a er Olég% / Kind of Water [Tsteel [ Fibreglass - hrs mn
Final water level end | 2 3
[SZlm [TFresh []Sulphur [Plastic[ ] Concrete of pumping
[Jeas [ Isaty []Minerals [ JGalvanized metres
[T other: P : Rggommended pump | 4 4
............... teel Fibreglass -
m [ JFresh [ ]Sulphur U ) O] 9 []Shallow []Deep|
[ JGas [Isalty [ ] Minerals [JPlastic [ ] Concrete Recommended pump | 5 5
D Other: [ ]calvanized depth. metres
1 Im D Fres;h . B éulph'ur. Screen ngommended pump | 10 10
: - - ate. )
D Gas [satty - [ Minerals Outside []Steel [JFibregiass|  Siot No. (litres/min) 15 15
[Jother: diam if flowing give rate - | 2p 20
- [[]Plastic[_|Concrete ) .
After test of well yield, water was : (litres/min) 25 25
[ Clear and sediment free [ Jcalvanized F pumping discontin- | 3q 30
) - ued, give reason.
[T} other, specify No Casing or Screen 40 40
50 50
) . en hole
Chlorinated % [INo @0"/ é 5 8 60 60

i

Plugging and Sealing Record [7] Annular space [#f"Abandonment

Location of Well

Depth sef af - Metres

From To
65
32

Volume Placed
(cubic metres)

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

Chip +Granalar Penbnitz

3

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

4 v -
O Lack Pl Casing cemoved. % $00m
o
Method of Construction
[] Cable Tool [(JRotary (air) [] Diamond [] pigging
[ ] Rotary {conventional) CAir percussion O Jetting M - [ other P) & ﬂ‘)’ F—a CC\/
[ ] Rotary (reverse) [IBoring [1 Driving o
Water Use =3 @
g
[ ] Domestic [JIndustrial [ Public-Supply [ other 250 | 1
[ ] Stock [JCommercial Mied @@gr&/ Silo Sle
[ Irrigation [IMunicipal [] Cooling & air conditioning Audit No. oy Date Well Completed
b .
Final Status of Well 2 31269 2507185 ZQ:*

Pl
] Water Supply [T Recharge well [[] Unfinished [E'A'bandoned, (Other)

Was the well owner’s information Date Delivered YYYY MM

Well Contrac’(or’ziicence No.

NamSWelént\fctc);r’\Oop EQ_ L\‘D

[ 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
Data Source Contractorg

2644

Busmes?édress street name number &t
AST

Ny X 1¢4.

Date Received  yyyy M Date of Inspeclion.. yyyy MM bBDd

AUGILQ Wﬂﬂ? [

Name of ﬁ Qe‘c‘tm(san (I name flrw Arje) V,\/erchnician’sfence No. Remarks Well Record Number
SlgnW/Contractor 1 Date Submitted

2009~ 07/% =
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the Environment A 1 0 9 0 2 3 Regulation 203 Ontario Water Resources Act
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Qverburden and Bedrock Materials/A Seallng Record (see instructions on the Back ofthis form
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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 ibs || O other, specify fmin)]  (m@) _|tmin)| {mAY)
- - - - Static
3 If pumping discontinued, give reason: 90 99
24 98 Quickgel Slurry Level
CLEAR
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7  Construction 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
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