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This report provides the results of an assessment for the presence of karst topography at the
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1.0 INTRODUCTION

1.1 General

This report provides the results of an assessment for the presence of karst topography carried
out by GSS Engineering Consultants Ltd. (GSS) on behalf of Sunset View Farms & Investments
Ltd. (the Owner) to support a proposed residential development on an 8.14-hectare (20.1-acre)
parcel of land located in Parts of Lots 22 and 23, Concession 2 South of the Centre Diagonal
(SCD), Geographic Township of Keppel, now in the Township of Georgian Bluffs (hereafter
referred to as the Site). The Site is legally described as Part of Lot 23, Concession 2 SCD
(Keppel) and Part of Lot 1, Judge's Plan 857 (Keppel). This report also addresses the mapped
location of a petroleum well on the Site that was identified in conjunction with the assessment for
karst topography.

The Site is located within the defined Settlement Area for the community of Shallow Lake and is
zoned as Planned Development Zone (PD). The current use of the Site is predominantly
agricultural cropland, with a treed area located in the eastern portion of the Site.

1.2 Background and Planning Requirements

Karst Topography

The southern portion of the Site is located within a mapped karst area identified as a constraint
in Appendix A of the County of Grey Official Plan (consolidated August 9, 2024). A karst area
was defined in Section 9.18 Definitions of the Official Plan (OP) as follows:

Karst Area is applied to those lands which possess or are expected to possess shallow
overburden with karst topography. Shallow overburden applies to those lands displaying less
than one metre of natural soil over bedrock while karst topography is a geologic feature found
in limestone formations which may be fissures, caves, sinkholes and springs. The combination
of the two features have the potential of being extremely sensitive, thus requiring further in-
depth study through an environmental impact study prior to any development being permitted.

Section 7.5, Karst Areas, of the Grey County OP provided the following additional information
with respect to Karst Areas:

Karst Areas are a development constraint area that is shown on Appendix A. Karst topography
generally forms on limestone and dolostone plains and is marked by sink or karst holes,
interspersed with abrupt ridges and irregular protuberant bedrock that is commonly underlain
by caverns and solution-enhanced joints and bedding planes that influence the flow of surface
and groundwaters. Due to the nature of its formation, karst terrains are ephemeral and are
controlled by past and present climatic and local weather conditions. Due to its geological
nature, karst topography presents a potential hazard to human safety which must be mitigated
through development controls and approvals.
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Areas shown on the Appendix A to this Plan as being karst topography are considered to be
potential development constraint areas. It is recognized that the mapping is approximate and
identifies areas of potential environmental constraint to development that must be addressed
prior to development occurring. Development shall generally be directed to areas outside of
karst topography unless the effects and risk to public safety are minor so as to be managed or
mitigated.

Section 7.5, Karst Areas, of the Grey County OP provided the following guidance for addressing
Karst Areas:

In areas mapped as 'Karst Area’ on Appendix A, it will be necessary for the proponent of
any planning application to provide an assessment of the proposed area of
development. Often, this can be accomplished by on-site test holes, however in some
circumstances broader landscape features may indicate karst and may indicate the need for
further assessment/confirmation. Depending on the site and the scale of the development, an
environmental impact study, Hydrogeological or Karst Study, completed by a qualified
individual may be required.

(1) In determining if the constraint feature is present, the proponent shall dig two test holes
in the location of the proposed main building (e.g. in the northwest and southeast
corners), one test hole in the location of the proposed sewage system, and one test hole
in the proposed location of each accessory structure. The test holes shall be inspected
by a qualified municipal or conservation authority official, or a qualified third party
consultant, capable of determining karst features. A brief report of the findings is then to
be prepared and submitted to the County of Grey and local
municipality.

(2) If the test holes reveal shallow overburden, less than one metre in depth, above fractured
bedrock, or if broader landform features indicative of karst are observed on the landscape,
a study by a qualified individual shall be prepared to assess impacts and mitigation
measures relating to the proposed development.

For the development of a single dwelling or accessory building the scale of the potential
environmental impact, hydrogeological or karst studies may be limited. However for larger
developments, including plans of subdivision, or commercial / industrial developments with
the potential for greater impacts, a more robust study will be required by a qualified individual.
In areas where full municipal water and sewer services are already installed, the Karst Area
test hole/study requirements will not apply for new fully serviced development, save and
except for proposed developments that by their nature or operation, could accidentally spill
contaminants into sinkholes or disappearing streams.

Karst is included in the definition of hazardous sites in the Provincial Policy Statement, 2020 as
follows:

Hazardous sites: means property or lands that could be unsafe for development and site
alteration due to naturally occurring hazards. These may include unstable soils (sensitive
marine clays [leda], organic soils) or unstable bedrock (karst topography).
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Section 5(F), Karst Topography Assessment Report, of the Township of Georgian Bluffs Official
Plan (February 2014) stated the following:

Where the presence of karst topography has been identified by the County of Grey mapping
or by qualified individuals, a preliminary assessment by a 'qualified professional' and at the
expense of the proponent will be required in order to support any major new development or
redevelopment proposal. The assessment shall first, determine the extent of the feature and
secondly, assess the implications of development and propose appropriate mitigation
measures. The assessment shall include test pit excavation on the site in the location of the
proposed development to determine the depth of surface and subsoil materials and verify the
presence and extent of karst topography. The extent of the report and the qualifications of
the author are at the discretion of the County of Grey.

Petroleum Wells

Appendix A of the Grey County OP indicated the presence of a "plugged petroleum well" in the
eastern portion of the Site. Another plugged petroleum well was shown at a location
approximately 380 m north-northwest of the northwest corner of the Site, in the west half of Lot
23, Concession 2 SCD.

The presence of petroleum wells was discussed in Section 5.8.1 Background of Section 5.8 Oil
and Gas Resources in the Grey County OP. Paragraph 1 in Section 5.8.1 noted the following:

Planning decisions shall take into consideration the locations of petroleum wells as identified
on Appendix A. Petroleum well locations on Appendix A may not be accurate. It is
recommended that proponents refer to the Ontario Oil, Gas, and Salt Resources Library for
the most up to date information and specific feature details including estimated accuracy of
well locations.

Subsection c) of Paragraph 1 noted that "if possible, buildings should not be constructed directly
on top of any known abandoned or plugged petroleum wells".

1.3 Definitions and Scope of Work

In a report by the Ontario Geological Survey entitled “Karst of Southern Ontario and Manitoulin
Island”, Brunton and Dodge (2008) provided the following description for karst:

Karst is a term used to describe landscapes that display distinctive features resulting from
chemical dissolution and precipitation of bedrock known as carbonates (e.g., limestone,
dolostone and marble), gypsum and salt. Such landscapes are typified by a wide range of
closed-surface depressions, a well-developed underground drainage system and a paucity of
surface streams. The highly varied interactions among chemical, physical and biological
processes have a broad range of geological effects including dissolution, precipitation,
sedimentation, subterranean collapse and/or ground subsidence. Diagnostic features include
karren of various forms, sinkholes (dolines), caves, sinking streams and large springs
resulting from solutional interactions of varied surface and groundwaters, which may exit to
entrenched effluent streams.
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Brunton (2013) provided guidelines for geological and geotechnical investigations in Ontario karst
terrains for karst and hazard lands mitigation. That report noted that local knowledge of
Quaternary geology, soil materials, and underlying bedrock type and mineralogy/chemistry was
necessary to provide an idea of relative susceptibility to karstification and to address the relative
karst hazards and risks for a given area. That document further noted that there is no right or
wrong answer regarding the optimum thickness of soil and overburden sediments above bedrock
that would be required to reduce or eliminate the risk of sinkhole development where there is
potential for the interaction of aggressive groundwaters and more susceptible bedrock.

Brunton (2013) noted that a “best practices” approach to addressing karst hazards should be
carried out in a staged manner, one that involves a general geologic- and geomorphologic-data-
gathering desktop investigation (Phase 1 study) that would progress to a more detailed field-
based study (Phase 2) to quantify and qualify identified karst terrain hazards. This assessment
was carried out in general accordance with the guidelines for Phase 1, Preliminary Work —
Desktop Study and Initial Site Visit (Brunton, 2013) and included the following components:

¢ Review of current and historical topographic mapping for the vicinity of the Site;

¢ Review of geological mapping and reports for the vicinity of the Site;

¢ Review of available provincial water well records for the vicinity of the Site;

¢ Review of current and historical aerial photographs and imagery of the Site;

¢ Review of reports and mapping for karst in southern Ontario as it related to the Site; and
o Reconnaissance visits to the Site.

The guidelines indicated that Phase 2 (field-based investigation work) would typically only
commence should karst features and/or karst terrain characteristics be identified during Phase 1.
To address the requirements of the Township and County Official Plans and to identify the depth
to bedrock at the Site, a test pit investigation was also carried out at the Site in conjunction with
this assessment.
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2.0 PHYSICAL SETTING

2.1 Site Description and Proposed Development

The Site is located on the north side of Princess Street (Highway 6) near the west edge of the
community of Shallow Lake, as shown on Figure 1. Princess Street is oriented in a roughly
northwest-southeast direction adjacent to the Site. For the purpose of identifying directions in this
report, north was generally considered to be perpendicular to Princess Street.

Based on the plan of survey for the proposed development (Callon Dietz Incorporated, September
2022), the area of the Site is 8.14 ha (20.1 ac). The majority of the Site is roughly rectangular-
shaped, with a relatively narrow strip extending south to Princess Street where there was 34 m
of frontage. Most of the Site is located within what was originally Lot 22, Concession 2 SCD of
the Township of Keppel, within a parcel described as Lot 1, Judge’s Plan 857. A 0.28 ha,
rectangular-shaped area on the west side of the south portion of the Site extended westerly into
Lot 23, Concession 2 SCD. All of the Site was located within the identified limit of settlement area
for Shallow Lake. The Site has no assigned municipal address. Information on Grey County
Maps indicated that the current zoning of the Site was Planned Development (PD). The Site
Owner also owned the adjacent 24-ha (59-ac) property to the north and northwest of the Site in
the west half of Lot 22 and east half of Lot 23.

The proposed development for the Site consists of twenty-seven (27) residential lots, consisting
of 26 lots for single-family houses and one lot for a proposed fourplex. The development will be
accessible from a through street originating at the current end of Main Street and terminating near
the north end of Howe Drive. All of the proposed properties in the subdivision were shown to front
onto that street. The development will be serviced with the municipal water supply and individual
private sewage systems. A stormwater management pond (SWMP) is proposed for the northeast
corner of the Site.

2.2 Land Use and Topography

Current land use in the vicinity of the Site is shown on the aerial image on Figure 2. Much of the
western portion of the Site (approximately 4.9 ha) currently consists of cultivated farmland,
accessed from Princess Street. Review of historical aerial imagery, described subsequently in
Section 4.0, indicated that the farmland portion of the Site had been cultivated since prior to 1938.
The eastern portion of the Site (approximately 3.2 ha) is currently wooded and was identified as
Significant Woodland on mapping from Appendix B of the Grey County OP. Historical imagery
dating back to 1938 did not show evidence of cultivation on that portion of the Site, although
approximately the northern two-thirds was not treed in 1938 and appeared to be crossed by two
stone fencerows.

Contours at 5 m intervals shown on a Ministry of Natural Resources (MNR) 1:10,000 Ontario Base
Map (OBM) indicated that the ground surface in the vicinity of the Site sloped down in an easterly
direction. Contours at 0.5 m intervals derived for the Site on Ontario AgMaps similarly indicated
that the ground surface on the Site declined in an easterly direction, from elevation 241.5 m at
the southwest corner, adjacent to the community centre, to elevation 237 m at the northeast
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corner, with an average slope of approximately 1 m per 100 m. GSS inferred surface drainage
across the Site to be in a due easterly direction.

The Site was bordered to the north and northwest by additional cultivated farmland owned by the
Site Owner. The southern portion of the Site was bordered to the west by the Shallow Lake &
District Community Centre, which contained an arena, ball diamond, and recreational facilities.
Review of historical aerial images indicated that the original arena building was constructed on
cultivated agricultural land between 1974 and 1987, most likely in 1977 based on the associated
water well record. On the south side of the Site, closest to Princess Street, the west part was
bordered by a wellness and fithess centre and the east part was bordered by residential properties
fronting onto Princess Street. Aerial imagery indicated that the fithess centre building was
constructed between 2015 and 2020 on previously cultivated land. What appeared to be the
original farmhouse and ancillary buildings for the Site and associated property were previously
located west of the current fithess centre. The houses on Princess Street immediately south of
the Site appeared to have been constructed in the period between 1954 and 1974. A 2-storey
apartment building, constructed between 1954 and 1964, was located south of the southeast
corner of the Site and was accessed from Main Street. A 12-lot residential development on
Maplewood Crescent, located on the south side of Princess Street south of the Site, was
constructed in approximately 1987. Residential properties and a commercial property were
located on the south side of Princess Street, south of the Site. To the east, the Site was bordered
by single-family residential properties fronting onto Howe Drive. Review of aerial imagery
indicated that the houses on those properties were constructed in the period between 2010 and
2020.

2.3 Surface Water Features

Current and historical topographic mapping was reviewed to identify surface water features in the
vicinity of the Site.

A 1945 topographic map (Department of National Defence, 1:63,360) indicated the presence of
Park Head Creek flowing in a southerly direction approximately 300 m east of the Site, from
McNab Lake to Shallow Lake, similar to the current configuration. McNab Lake was located
approximately 1,900 m north-northeast of the Site and Shallow Lake was located approximately
700 m south of the Site. Crossings of Park Head Creek in both east-west and north-south
directions were shown on the Concession 1 SCD road allowance, near the northeast corner of
Lot 22, Concession 2 SCD. Beyond Shallow Lake, Park Head Creek continued in a westerly
direction and discharged into the Sauble River. An 1880 map of Sarawak and Keppel Townships
from the Grey County supplement of the "lllustrated Atlas of the Dominion of Canada" (H. Beldon
& Co, 1880), available online through the McGill University Library Canadian County Atlas Digital
Project, showed McNab Lake north of the Site and Park Head Creek east of the Site with locations
and configuration similar to the 1945 topographic map.

On the 1945 topographic mapping, both McNab Lake and Shallow Lake were identified as
"drained". The drained condition of those lakes was considered to potentially be related to
historical mining of marl, as described in the Ontario Department of Mines Industrial Mineral
Report (IMR) 28 "Marl in Ontario" (Guillet, 1969). That report noted that marl was dredged from
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the south end of McNab Lake from 1902 to 1911. The lake was reportedly drained at the time of
the dredging, but the Grey Sauble Conservation Authority (GSCA) reportedly raised the water
level by 0.9 m in 1960 (Guillet, 1969). The same report noted that marl was dredged from Shallow
Lake by various companies in the period from 1889 to 1914. The lake was reportedly drained
during the dredging operations. Review of relatively recent aerial imagery in conjunction with this
assessment indicated that in some years Shallow Lake was partially dry in late summer.

No on-Site watercourses or water bodies were indicated on the 1945 topographic map. The map
showed Hepworth Creek flowing in a southwesterly direction approximately 350 m west of McNab
Lake in a separate subwatershed. That creek was shown to stop at a location approximately
2,000 m northeast of Hepworth and 2,400 m northwest of the Site, with the notation "stream goes
under ground". Approximately 4,300 m west of that location, and 2,500 m northwest of Hepworth,
a spring was identified as the source of a west-flowing, unnamed watercourse, discharging into
the Sauble River. That watercourse is currently known as Spring Creek. It is currently believed
that Hepworth Creek sinks in a suffusion doline (or sinkhole) at a location southwest of Skinner's
Marsh and resurges at Spring Creek (Buck, et al, 2003; Worthington, 2009; Cowell, 2020).

On the 2002 topographic mapping (MNR OBM), the closest watercourse to the Site was Park
Head Creek, shown approximately 310 m east-southeast of the northeast corner of the Site at the
closest point, generally as indicated on the 1945 mapping. A relatively large wetland area was
shown on the east side of Park Head Creek. The creek and associated wetland were shown at
approximate elevation 223 m east of the Site. As previously noted, surface drainage on the Site
was inferred to be in an easterly direction toward the creek. Drainage mapping generated using
the MNR Ontario Watershed Information Tool (OWIT) indicated that the entire Site was located
within the drainage area for Park Head Creek north of Princess Street (Highway 6). A drainage
divide was indicated approximately 250 m west of the Site in Lot 23, where the lands to the west
were shown to drain into the Sauble River or associated small tributaries, downstream from the
outlet of Park Head Creek.

Drainage features in the vicinity of the Site were highlighted on annotated copies of two 1954
aerial images, available online from the McMaster University Library. A copy of the combined
images for the vicinity of the Site is shown on Figure A-1 in Appendix A and is discussed in
Section 4.0, Review of Aerial Imagery. In addition to a notation at the location where Hepworth
Creek "goes underground", the 1954 image showed a similar notation for a portion of Davidson
Creek, at a location approximately 2.5 km east-southeast of the Shallow Lake water body. None
of the information reviewed indicated that Park Head Creek flowed underground in the vicinity of
the Site.
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3.0 GEOLOGICAL SETTING

3.1 Quaternary (Overburden) Geology

Quaternary (near-surface overburden) geology in the vicinity of the Site was shown on Ontario
Geological Survey (OGS) Map P.2559 (Sharpe and Jamieson, 1982). Marginal notes on the map
indicated that regional physiography for the Site was that of a drumlinized till plain, cut into by a
series of glacial lakes. Approximately the southern two-thirds of the Site was located within an
area identified as exposed bedrock, described as Amabel Formation dolostone (Eramosa
Member — bituminous). The exposed bedrock was shown extending off Site to the west, south,
and east, with a narrow tongue extending south to the margin of the Shallow Lake water body.
The northern portion of the Site was shown to be located within an extensive deposit of Bruce till
(stoney, sandy silt) that extended north and west of the Site. Immediately east of Howe Drive,
opposite the south half of the Site, the Quaternary geology mapping identified a large
glaciolacustrine (deep-water) deposit consisting of silty clay and clay. The seamless, GIS-based,
surficial geology mapping for Southern Ontario developed by the OGS, originally in 2003 and
revised in 2010 (OGS MRD-128 and MRD-128-REV), was consistent with the 1982 Quaternary
geology mapping for the vicinity of the Site. The surficial geology mapping for the vicinity of the
Site (OGS MRD-128-REV) is shown on Figure 3.

Drift thickness contour mapping (Sharpe, 1982) identified an area of exposed bedrock in the
southern portion of the Site corresponding to the Quaternary geology mapping. The overburden
thickness over the remainder of the Site was shown to be between 0 and 7.6 m (25 feet).
Additional information on the depth to bedrock at the Site is provided in Section 6.0, Subsurface
Investigation. Bedrock topography mapping (Sharpe, 1982) indicated the presence of a local
bedrock high located approximately 1 km north-northwest of the Site. From there, the bedrock
surface on and in the immediate vicinity of the Site was shown to generally slope in a south-
southeasterly direction.

3.2 Paleozoic (Bedrock) Geology

Paleozoic (bedrock) geology in the vicinity of the Site was shown on OGS Preliminary Map P.3236
(Armstrong, 1993). The bedrock underlying the Site was mapped as Guelph Formation
dolostone, Lithofacies G. — light grey-tan to brown, tabular bedded. The mapping showed the
presence of a "Drill hole site" approximately 140 m north of the Site, in Lot 23. GSS inferred that
this drill hole was associated with petroleum exploration well HO00032, as discussed
subsequently in Section 3.3. To the east of the Site, approximately east of Howe Drive, the 1993
Paleozoic geology mapping indicated the presence of Guelph Formation Eramosa member
dolostone, light tan to tan-grey with darker, more bituminous layers. The seamless, GIS-based,
Paleozoic geology mapping for southern Ontario published by the OGS in 2007 (Armstrong and
Dodge) similarly showed the Site to be underlain by Guelph Formation dolostone. A bedrock
outcrop was mapped approximately 120 m south of the southeast corner of the Site. That
mapping did not separately identify the Eramosa member. Based on the proximity to the mapped
boundary between the Guelph Formation dolostone and the underlying Eramosa dolostone
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shown on the 1993 mapping, GSS inferred that the near-surface Guelph Formation stratum on
the Site would be relatively thin.

Two diamond drill holes (DDH) advanced by the OGS in 2009 to characterize the early Silurian
bedrock stratigraphy in the Niagara Escarpment region (Brunton and Brintnell, 2020) were
identified in the vicinity of the Site. OGS DDH 12a-09 was advanced to a depth of 76 m at a
location 3.5 km southwest of the Site, on the west side of Bruce Road 10, just north of Park Head.
OGS DDH 13-09 was advanced to depth of 52 m at a location 5 km southeast of the Site, on the
south side of Highway 6 near the community of Cruickshank. Both drill holes were located in
areas where the upper bedrock was shown as Eramosa member bituminous dolostone of the
Guelph Formation on the 1993 geological mapping (Armstrong, 1993) and Guelph Formation
dolostone on the 2007 regional GIS mapping (Armstrong and Dodge, 2007). Copies of the
stratigraphic and geophysical logs for DDH 12a-09 and 13-09 are provided in Appendix B.

Historically, there was a long-standing debate in geological references as to whether the Eramosa
member was the upper member of the underlying Amabel Formation or the lower member of the
overlying Guelph Formation. The 1993 Paleozoic geology mapping referenced above
(Armstrong, 1993) included the Eramosa member in the Guelph Formation, as did the 2007
regional bedrock mapping (Armstrong and Dodge, 2007). More recently, Brunton (2009) revised
the Early Silurian sequence stratigraphic and sedimentologic framework and characterization of
dolostone and calcareous shale rock units along the Niagara Escarpment. Brunton (2009) noted
that the Eramosa lithofacies constituted a regionally persistent and distinctive rock unit that acts
as a regional aquitard where the basal Vinemount member is present, and therefore
recommended that the Eramosa member be elevated to formational rank. Subdivision of the
Eramosa Formation into three members was proposed: Stone Road, Reformatory Quarry, and
Vinemount, based on fossil content, lithology, and sedimentary structures. The classifications
recommended by Brunton (2009) have subsequently been adopted.

The Eramosa Formation is sequentially underlain by the Goat Island and Gasport Formations.
The Gasport Formation, together with the lower member of the Goat Island Formation and the
underlying Irondequoit Formation, largely represent what was previously identified as the Amabel
Formation (Brunton, 2009). Regionally, the Guelph Formation was considered to constitute an
unconfined bedrock aquifer while the deeper Gasport Formation was considered to constitute the
main confined bedrock aquifer (Brunton, 2009). As noted above, where the basal Vinemount
member is present, the Eramosa Formation was considered to act as a regional aquitard
(Brunton, 2009).

The stratigraphic log for DDH 12a-09 southwest of the Site indicated that Eramosa Formation
bedrock was encountered from surface to a depth of 31.5 m, consisting of approximately 12.5 m
of the Reformatory Quarry member and 19 m of the lower Vinemount member. The underlying
Goat Island Formation was approximately 15 m thick. Flow profiing data shown on the
geophysical log for DDH 12a identified two primary water-producing zones: (1) at the interface
between the Eramosa Vinemount member and the underlying Goat Island Ancaster member at a
depth of 31.8 m, and (2) within the Irondequoit, Rockway, and Merritton (IRM) Formations at a
depth of 65 m. FLUTe hydraulic conductivity data for the Eramosa Formation indicated hydraulic

GSS Engineering Consultants Ltd. 21-112 9



Assessment for Karst Topography, Proposed Residential Development, Shallow Lake
Part Lots 22 and 23, Concession 2 SCD (Keppel), Township of Georgian Bluffs August 2025

conductivity values typically between 10* and 10° m/s but did not indicate the presence of highly
conductive zones.

The log for DDH 13-09 southeast of the Site indicated that beneath approximately 1 m of
overburden, the upper bedrock consisted of approximately 3 m of the Vinemount member of the
Eramosa Formation and 14 m of the underlying Goat Island Formation. There were no flow
profiling data for DDH 13-09. The FLUTe and packer test hydraulic conductivity data for DDH 13
indicated hydraulic conductivity values less than 10° m/s with no evidence of highly conductive
zones in the bedrock. The highest hydraulic conductivity values were measured in the Ancaster
member of the Goat Island Formation at a depth of approximately 12.5 m.

Based on the information reviewed, it was considered that the upper bedrock stratigraphy at the
Site was likely to consist of a relatively thin stratum of Guelph Formation dolostone, sequentially
underlain by the Eramosa Formation (Reformatory Quarry and Vinemount members), Goat Island
Formation (Ancaster and Niagara Falls members), and Gasport Formation. The Goat Island
Formation was considered likely to be the main water supply unit, with the Eramosa Formation
acting as a lower-permeability confining unit.

3.3 Petroleum Well Records

Appendix A of the Grey County OP indicated the presence of a "plugged petroleum well" within
the treed area in the eastern portion of the Site, at the approximate location shown on Figure 4.
Another plugged petroleum well was shown at a location approximately 380 m north-northwest of
the northwest corner of the Site, in the west half of Lot 23, Concession 2 SCD.

GSS initially viewed the online petroleum well map maintained by the Oil, Gas and Salt Resources
(OGSR) Library to obtain information on the petroleum well shown on the Site. On the OGSR
map, a petroleum well at the location on the Site shown in Appendix A of the Grey County OP
was identified as Forbes No. 1, with reference number TO06737. The well located approximately
380 m north-northwest of the Site was identified as Imperial Oil No. 527 — W. Radb, with reference
number HO00032. Copies of the well card and plugging record for each well available from the
OGSR online well map are included in Appendix C. Information from the well cards is
summarized in Table 3.1, on the following page.

The information obtained indicated that Well HO00032, drilled in 1955, was located in Lot 22,
although the mapped location shown on the OGSR wells map and in Appendix A of the OP was
in Lot 23. GSS considered the mapped location of Well TO06737, drilled in 1985, to be suspect
as it was within an area on the Site that was shown to be heavily treed on the 1974 and 1987
aerial images. Both wells were identified as abandoned, which the MNR defined as a well which
was officially plugged and abandoned.

GSS contacted the OGSR Library and requested copies of the available records on file for Well
T006737. In response to that request, 23 scanned pages of documents in PDF format were
obtained. Selected pages from that package are included in Appendix C.
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Table 3.1: Summary of Petroleum Well Information

Well Card Info Licence # T006737 Licence # H000032
Well Name Forbes No. 1 Imperial Oil No. 527 — W. Radbourne
No. 1

Operator J.E. English General Drilling & Well Imperial Oil Ltd.
Servicing Ltd.

County / Township Grey / Keppel Grey / Keppel

Lot / Concession 22/1 22 /1S

Well Type Dry Hole Gas Show

Classification DPT (Deeper Pool Test Well) NPW (New-Pool Wildcat Well)

Well Mode Abandoned Well Abandoned Well

Target Ordovician Group (Gull River Fm) Precambrian Group

Licence Issued 1985-05-08 -

Total Depth (TD) Date 1985-08-09 1955-08-09

Ground Elevation (m) 240.00 240.18

True Vertical Depth (m) 481.50 497.43

Plugging Date 1985-08-19 1955-09-27

Four separate applications were made for Licence # T006737, the original one in 1980 and then
three additional applications for deepening in 1982, 1983, and 1985. A copy of the original
application is included in Appendix C. The property owner was shown as W. Radbourne and the
applicant was Terry Forbes. Also included in Appendix C are copies of the original completion
and plugging records.

A legal survey of the well location was included in the information provided by the OGSR. From
our review of the survey plan, it was considered that the dimension of 256 m north of the south
lot line that was shown on the well documents and recorded in the OGSR database was actually
the distance from the boundary line between the Township of Keppel and the former Village of
Shallow Lake. The survey plan indicated that the well was located 725.6 m north of the south lot
line at Princess Street. That would place the well approximately 250 m north of the Site, in the
northeast corner of the current cultivated field on the adjacent property to the north in the west
half of Lot 22. The actual well location inferred by GSS is shown on Figure 4. That interpretation
was consistent with the sketch plan provided in Appendix C, which showed Forbes #1 to be
located in the north half of Lot 22, Concession 2 SCD, north of the Shallow Lake village limits.

The legal survey plan was prepared in 1980 and showed the “new well site” to be 15 m east of
an “old well site”, indicating that Well TO06737 was drilled near an older historical well. That
suggested to GSS that Well HO00032, reportedly drilled at a location in Lot 22 in 1955, was
located in the northeast corner of Lot 22 near T006737, approximately 450 m southeast of the
location shown in Appendix A of the Grey County OP. The inferred location of HO00032 is also
shown on Figure 4.
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Paleozoic geology at the location of Well T006737 was mapped as Guelph Formation dolostone
(Armstrong, 1993), the same as the Site. The well was reportedly drilled to a total depth of 1420

ft (432.8 m) and was recorded as a dry hole. There was reported to be a “smell” of gas at 430 m.

The driller's log indicated that bedrock was encountered at a depth of 20.3 metres below ground
surface (mbgs). The upper bedrock was recorded as grey limestone at 20.3 m, grey and blue
limestone at 32.5 m, grey limestone at 41.7 m, grey and brown limestone at 52.6 m, and blue
shale at 60.0 m. Water was reportedly encountered in the rock at depths of 8 and 20 mbgs. A
geological description of the upper encountered bedrock in the well was recorded by an MNR
geologist (D.K. Parker) as shown below:

Formation or Member Top (m KB) Top (mbgs) Elevation (m)
Wiarton/Colpoy Bay 21.3 20.3 219.7
Lions Head 36.0 35.0 205.0
Fossil Hill 48.0 47.0 193.0
Dyer Bay 56.4 55.4 184.6
Cabot Head 61.0 60.0 180.0

Notes: (m KB) — metres below kelly bushing; (mbgs) — metres below ground surface

This description generally followed the Silurian stratigraphy presented by Liberty and Bolton
(1971). The upper units (Wiarton, Colpoy Bay and Lions Head members) generally corresponded
to what was previously described as the Amabel Formation.

presence of the surficial Guelph Formation and/or the Eramosa member.

The record did not indicate the
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4.0 REVIEW OF AERIAL IMAGERY

Available aerial photographs and imagery obtained for the area of the Site were examined for
information on ground conditions and surface drainage in the vicinity of the Site and evidence of
the potential presence or absence of karst features. Historical aerial images from 1938, 1964,
1974, 1987, and 1995 were obtained from the National Air Photo Library (NAPL), with 1938 being
the earliest identified aerial image. An aerial image from 1954 (original scale 1:63,360) was
downloaded from the McMaster University Library website and printed copies of aerial images
from 1966 were viewed at the Grey Roots Museum archives. Aerial imagery from the Grey County
Interactive GIS Map website and Google Earth was also examined. A list of the images examined
is provided below.

Image Date Original Scale Source
1938-06-04 1:20,000 NAPL

1954 1:63,360 McMaster University Library
1964-08-06 1:30,000 NAPL

1966 1:40,000 Grey Roots Museum Archive
1974-04-19 1:35,000 NAPL
1987-11-15 1:50,000 NAPL
1995-04-16 1:50,000 NAPL

2006 N/A Grey County Maps
2010 N/A Grey County Maps
2012-03-20 N/A Google Earth
2012-05-14 N/A Google Earth
2014-02-16 N/A Google Earth
2014-03-29 N/A Google Earth

2015 N/A Grey County Maps
2020 N/A Grey County Maps
2021-05-28 N/A Google Earth

On the 1938 image, much of the Site appeared to be cultivated fields. The northern portion of the
current treed area was not treed but did not appear to be cultivated; it was possibly covered with
grasses or scrub brush. The southern portion of the current treed area appeared to be treed in
1938. Two linear features, possibly stone fencerows, crossed the Site in a northwest-southeast
direction. A portion of the current residential area on the west side of the current Howe Drive
appeared to be cultivated fields. South of that area, in the area of the first two residential lots,
there appeared to be an irregular-shaped bare area with no vegetation. Conditions north of the
cultivated area on the west side of the current Howe Drive appeared to be similar to conditions
on the eastern, currently treed, portion of the Site. Park Head Creek was visible in approximately
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its current configuration within a treed area east of the Site. There were no visible surface water
features on the Site or properties adjacent to the Site. A copy of the 1938 aerial image for the
vicinity of the Site is shown on Figure A-2 in Appendix A.

The 1954 image was annotated to show water features, roads, and railway lines. Park Head
Creek was shown in its current configuration east of the Site. There was evidence of marl
extraction in a wetland area on the east side of Park Head Creek. No watercourses were visible
on the Site. A copy of the 1954 aerial image showing water features in the vicinity of the Site is
shown on Figure A-1. As previously discussed in Section 2.3, that image indicated the presence
of westerly-flowing streams flowing underground at locations northwest and southeast of the Site.

No visible changes in surface drainage on or in the vicinity were noted on the 1964 image. The
area of cultivation on the Site appeared similar to current conditions. Trees had filled in on the
northern portion of the current treed area where trees were not visible on the 1938 image. The
current apartment building southeast of the Site had been constructed. The conditions on the
1966 image appeared similar.

The 1974 and 1995 images were both from mid-April, when surface water and groundwater levels
are typically near seasonal highs. On the 1974 image, a darker area suggestive of wetter soil
was visible on the adjacent property to the west and crossing the middle of the Site, on the north
side of what appeared to be a stone fencerow. That suggested the potential for an area of more
concentrated overland surface runoff. No other areas of potential surface flow were noted on or
in the immediate vicinity of the Site. No areas of potential surface flow were noted on or in the
immediate vicinity of the Site on the 1995 image. On the 1974 image, what appeared to be a
house or small barn had been constructed immediately east of the Site, at the south end of the
current Howe Drive. A small building and associated laneway were also shown at that location
on the 2002 topographic mapping (MNR OBM), which was based on 1983 air photography. On
the 1987 image, the current municipal arena building had been constructed west of the Site and
a ball diamond had been constructed north of the arena. On the 1995 image, the small building
located east of the Site that was visible on the 1974 image was gone. No significant changes in
on-Site conditions were noted on the 2006 and 2010 images. West of the Site, the south portion
of the arena building was expanded to the east between 2006 and 2010.

An image from March 20, 2012 showed the Site conditions with no snow cover in what is typically
a period of seasonal high water levels. No evidence of surface water flow was noted on the Site
or in the immediate vicinity of the Site. The current Howe Drive had been constructed east of the
Site and three houses were under construction on the west side of that street. What appeared to
be a drainage ditch had been constructed at the rear of the residential properties on the west side
of Howe Drive, along the east side of the Site. The inferred drainage ditch appeared to drain into
the road allowance for Howe Drive near the north end of the Site. A copy of that image is shown
on Figure A-3.

Images from February 16 and March 29, 2014 showed the Site and surrounding area with snow
cover, and what was inferred to be frozen ground conditions. No evidence of groundwater springs
was noted on or in the immediate vicinity of the Site. A copy of the March 29, 2014 image is
shown on Figure A-4. Park Head Creek east of the Site appeared to be snow-covered in the
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February 16 image, suggesting that groundwater discharge was not the primary source of flow in
the creek at that location. What appeared to be open water was visible in Park Head Creek in
the area north of the north end of Howe Drive and extending northerly beyond the north limit of
Lot 21. That suggested the potential that groundwater inflow was a more significant contributor
to the creek in that area. A copy of the February 16, 2014 image is shown on Figure A-5.

No significant changes in conditions on the Site were noted on the 2015 and 2020 images. East
of the Site, additional houses were constructed on the west side of Howe Drive. South of the Site,
the historical farmhouse and ancillary buildings were removed and the new fitness and wellness
facility had been constructed.

No evidence to suggest the potential presence of underground streams or sinkholes on or in the
immediate vicinity of the Site was noted.
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5.0 WATER WELL RECORDS AND HYDROGEOLOGICAL SETTING

Most properties in the community of Shallow Lake are currently serviced by the municipal water
supply, identified as the Shallow Lake Drinking Water System. That system is supplied by two
drilled wells located on the south side of Highway 6, approximately 1.3 km west of the Site. It
was understood that the water supply for the proposed development at the Site will be obtained
from the municipal system. The Grey and Bruce Counties Groundwater Study (Waterloo
Hydrogeologic, Inc., 2003) indicated that the Shallow Lake Water System was comprised of two
bedrock wells, Well #2 constructed in 1996 and Well #3 constructed in 1999. GSS could not
identify a well record for Well #2. The record inferred to be associated with Well #3 (MECP Well
ID 2514177) indicated that the 200-mm diameter well was drilled to a depth of 61.0 m (200 feet),
encountering 2.7 m of till-like overburden underlain by limestone to a depth 56.4 m, where blue
shale was encountered. A copy of that record is included in Appendix D. Water-producing zones
were reportedly encountered at depths of 27.4 to 30.5 m and 54.9 m. The static water level depth
was 10.7 m. The recorded groundwater conditions were similar to those recorded on the log for
OGS DDH 12a-09, located 2.9 km southwest of the municipal wells. As previously described in
Section 3.2, water-producing zones in DDH 12a were encountered at the interface between the
Eramosa Vinemount member and the underlying Goat Island Ancaster member at a depth of 31.8
m, and within the Irondequoit, Rockway, and Merritton (IRM) Formations at a depth of 65 m.

Available water well records from the database for the Ministry of the Environment, Conservation
and Parks (MECP) water well information system (WWIS) were reviewed to obtain information on
the subsurface conditions in the vicinity of the Site. The well record search identified records for
thirty-four (34) wells located within approximately 300 m of the Site. Review of the records
indicated that one of those wells (MECP Well ID 2516500) was plotted at an incorrect location
based on the address recorded on the well record sheet. The locations of the remaining 33 wells,
based on the coordinates recorded in the WWIS database, are shown on Figure 5. Copies of
the associated well record sheets are included in Appendix D. A tabularized summary of the
water well record information obtained from the MECP WWIS database for the 33 wells is included
in Table D-1 in Appendix D. Well ID 7137287 was for the 2009 abandonment of Well ID 2506177
at the community centre located west of the Site, leaving 32 unique well locations.

All of the wells were completed in the bedrock, which was encountered at depths ranging from 0
to 9.1 m (0 to 30 feet). The total well depths ranged from 13.7 to 75.3 m (45 to 247 feet). In
general, the elevation of the bedrock surface followed the ground surface topography and dipped
to the east-southeast in the vicinity of the Site.

Nine of the 32 wells reportedly encountered at least 1.5 m of overburden above the bedrock. The
WWIS database indicated that an additional well (2502219) encountered gravel and stones to a
depth of 9.1 m; however, on the well record sheet that material was described as "loose rock".
The overburden was typically described as clay, clay with stones, or hardpan with stones, with a
maximum reported depth of 7.6 m (Well ID 2502240). GSS inferred that those soils were till-like
with a relatively low hydraulic conductivity. Coarser, granular overburden was reported at three
well locations, identified as follows. Well 2053194 was mapped at a location east of the Site and
reportedly encountered gravel with stones to a depth of 4.9 m. Well 250139 was shown at a
location on the south side of Highway 6, south of the Site, in an area mapped as surficial bedrock
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and reportedly encountered silt and gravel to a depth of 2.3 m. Well 7363044 was shown at a
location approximately 145 m northeast of the northeast corner of the Site in an area mapped as
stoney, sandy silt till and reportedly encountered sand with stones to a depth of 7.3 m.

The upper bedrock was most commonly described on the well records as limestone or brown
limestone/brown rock. There were also references to white limestone and grey limestone. Little
could be concluded about the encountered bedrock stratigraphy from the descriptions on the well
records, with the exception of the shale strata that were reportedly encountered at depths ranging
from 65.5 to 69.5 m in three of the wells. The shales were inferred to correspond to the Cabot
Head Formation, which was encountered at a depth of 47.8 m (elevation 194.1 m) in OGS DDH
13-09 located southeast of the Site and at a depth of 71.2 m (elevation 151.7 m) in DDH 12a-09
located southwest of the Site. No indication of the thickness of the near-surface Guelph
Formation in the vicinity of the Site could be discerned from the descriptions recorded on the well
records.

The reported depths at which water was found typically ranged from approximately 18 to 40 m
(60 to 130 feet). Only two wells (2502240 and 2508293) reportedly found water at a depth of less
than 18 m. Well 2502240 was constructed for the United Church in 1964 and reportedly found
water at a depth of 13.1 m, with a static water level depth of 6.7 m. That well was completed at
a depth of 13.7 m and was test pumped at a rate of 15 gpm, resulting in 0.3 m of drawdown after
1 hour, indicating a highly conductive zone in the bedrock at that location. Well 2502240 was
inferred to be located on the north side of Princess Street, just west of Maclnnis Street,
approximately 290 m southeast of the Site. The estimated ground surface elevation at the well
location was 227 m, approximately 12 m lower than the ground surface elevation at the southeast
corner of the Site. Well 2508293 was constructed for domestic use in 1984 and reportedly found
water at depths of 9.1 and 18.3 m. The static water level depth was not recorded. The well was
completed at a depth of 43.3 m and was test pumped at a rate of 4 gpm, resulting in at least 24.1
m of drawdown after 1 hour. The recommended pumping rate for the well was 3 gpm. The
pumping test information indicated that highly conductive zones in the bedrock were not present
at that location. Well 2508293 was inferred to be located on the south side of Joynt Street,
approximately 200 m south of the Site.

The test-pumping data recorded on the water well record sheets by the drilling contractors at the
time of well installation are summarized in Table D-2 in Appendix D. Test-pumping rates were
recorded as gallons per minute (gpm), which GSS considered likely to refer to US gallons per
minute (USgpm). For wells with a pumping rate and total drawdown recorded on the record sheet,
GSS calculated the specific capacity and those values are shown in Table D-2. The data were
reviewed for indications of highly conductive zones in the bedrock that would suggest the potential
for karstic fractures.

The recorded information indicated that most of the wells produced an adequate supply of water
for domestic use, although only three of the wells had a specific capacity greater than 2 gpm/ft.
One of those wells was 2502240, which was discussed above. The other two wells were 2502238
and 2503194. Well 2502238 was constructed for domestic use in 1962 and reportedly
encountered water-bearing zones at depths of 35.1 and 36.6 m, with a static water level depth of
17.1 m. The well was completed at a depth of 39.3 m and was test pumped at a rate of 12 gpm
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for 2 hours, with no corresponding drawdown, indicating a highly conductive zone in the bedrock
at that location. Well 2502238 was shown to be located on the south side of Princess Street, near
the northwest village limit, which would place the well southwest of the Site at a slightly higher
ground elevation. Well 2503194 was constructed for domestic use in 1970 and reportedly
encountered water-bearing zones at depths of 18.3 and 23.8 m, with a static water level depth of
6.4 m. The well was completed at a depth of 24.4 m and was test pumped at a rate of 14 gpm
for 2.5 hours, with 1.2 m of corresponding drawdown, indicating a conductive zone in the bedrock
at that location. The recorded location of Well 2503194 in the WWIS database was approximately
200 m east of the Site, near the west end of Division Street. However, the location sketch shown
on the well record suggested to GSS that the well could have been located further to the east,
near Cruickshank Street.

The pumping data for the water well records were not considered to be indicative of the presence
of an integrated network of solutionally-enlarged, high-permeability channels (i.e., karstification)
within the bedrock aquifer(s) in the vicinity of the Site.
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6.0 SUBSURFACE INVESTIGATION

6.1 Test Pit Investigation

Eight test pits, designated TP1 to TP8, were excavated at the Site on April 27, 2023 to investigate
the shallow soil conditions and identify the depth to bedrock. The test pits were excavated to
depths ranging from 0.5 to 1.3 m with a compact excavator supplied and operated by a local
contractor. The test pit locations were chosen to provide reasonable coverage across the
accessible (non-treed) portion of the Site and are shown on the Site Plan, Figure 6. A GSS
representative monitored the encountered soil and bedrock conditions in the test pits and
collected representative soil samples. The subsurface conditions are described on the test pit
logs in Appendix E. Photographs of the test pits are included in Appendix F. The locations of
the test pits were recorded using a hand-held GPS device and the ground surface elevations at
the test pit locations were obtained from the topographic plan derived for the Site.

All of the test pits encountered surficial topsoil, ranging in thickness from 0.1 to 0.4 m. Beneath
the topsoil, the encountered soils consisted predominantly of a sandy silt matrix with varying
amounts of clay, gravel, cobbles, boulders, and broken rock. All of the test pits encountered
bedrock, at depths ranging from 0.5 to 1.3 m below ground. At TP1, TP2, and TP7, the upper
bedrock was layered and fragmented and could be broken relatively easily with the excavator.
TP1 was excavated approximately 0.4 m into the bedrock without encountering sound rock. TP2
was excavated 0.15 m into the upper bedrock before encountering sounder rock. The bedrock
surface in TP7 was uneven and the test pit was terminated without encountering solid,
impenetrable rock. No open fractures or evidence of solution weathering or widening of fractures
was noted in the exposed bedrock. A summary of the conditions encountered in the test pits is
provided in Table 6-1, below. Reference should be made to the test pit logs in Appendix E for a
more detailed description of the encountered subsurface conditions.

Table 6-1: Summary of Information for Test Pits

gl;?fl;lli Final | Encountered Bedrock |
TPID | £iavation Depth Depth Elevation Encountered Soil Strata
m) | MP9S) | (mbgs) (m)
TP1 240.5 1.1 0.7 239.8 Topsoil, Sandy Silt, some clay, gravel
TP2 239.3 0.8 0.6 238.6 Topsoil, Sandy Silt, some clay, gravel
TP3 238.4 1.1 1.1 237.4 Topsoil, Sandy Silt, some clay, gravel
TP4 238.2 1.3 1.3 236.9 Topsoil, Sandy Silt, some clay, gravel
TP5 238.2 0.6 0.6 237.6 Topsoil, Sandy Silt, some clay, gravel
TP6 238.9 0.5 0.5 238.4 Topsoil, Sandy Silt, some clay, gravel
TP7 239.6 0.6 0.6 239.1 Topsoil, Sandy Silt, some clay, gravel
TP8 240.9 1.2 0.9 240.0 Topsoil, Sandy Silt, some clay, gravel
Notes: 1. Elevations in metres relative to geodetic datum

2. mbgs = metres below ground surface
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A sample of the soil encountered between 0.8 and 1.2 m depth in TP4 was submitted to GM
BluePlan Engineering Limited (GMBP) in Owen Sound for grain size analysis and estimation of
the associated percolation ‘T’ time. The results of the testing are included in Appendix E. Section
8.7.2.1 of the Ontario Building Code specified that a sewage leaching bed shall not be located in
soils having a percolation time of less than 1 minute per cm (min/cm) or greater than 50 min/cm.
In the GMBP report, the soil was described as a clayey gravel and the estimated percolation ‘T’
time was 30 to 40 min/cm. Based on the amount of silt and clay in the sample, the report indicated
that it would not be feasible to construct an in-ground leaching bed in such soil. A raised leaching
bed constructed of suitable imported material was recommended. Considering the depth to the
encountered bedrock, GSS considered that raised leaching beds would likely be necessary for
all of the lots in the proposed development, regardless of the soil conditions.

6.2 Inferred Stratigraphic Conditions

The elevations of the encountered bedrock ranged from approximately 240.0 m at TP8 in the
southwest corner of the Site to 236.9 at m at TP4 near the northeast corner of the Site. The
information obtained from the test pits indicated that the bedrock surface generally dipped toward
the east-northeast in the cultivated portion of the Site.

An inferred stratigraphic cross-section through the Site was prepared using the records for two
off-Site wells with recorded locations considered to be reliable (2506177, 7363044) near the
southwest and northeast corners of the Site. Well 2506177 previously supplied water to the
community centre. The location of the former well was obtained from the 2009 abandonment
record (7137287). The subsurface conditions are shown on the cross-section presented on
Figure 7 and the location of the section is shown on Figure 6. The inferred bedrock surface
beneath the Site is shown on the section on Figure 6, based on the conditions encountered at
selected test pits and the records for water wells located southwest and northeast of the Site.
The section indicated that the overburden thickness increased slightly across the Site, from
approximately 0.9 m at the southwest corner to 3.3 m at the northeast corner. Well 2506177,
located approximately 80 m southwest of the Site, reportedly encountered white limestone from
near surface to a depth of 5.5 m, underlain by brown limestone. Well 7363044, located
approximately 160 m northeast of the Site, reportedly encountered brown limestone beneath the
overburden at a depth of 7.3 m. Comparison of the bedrock descriptions to the Paleozoic geology
mapping suggested the potential that the white limestone corresponded to the upper Guelph
Formation dolostone and the brown limestone corresponded to the underlying Eramosa
Formation dolostone. That, in turn, suggested the potential that the thickness of the Guelph
Formation across the Site declined from approximately 4 m near the northwest corner to 0 m near
the northeast corner.

The static water levels recorded at the time of drilling in wells located southwest and northeast of
the Site indicated that the depth to the water table was approximately 14 to 15 m beneath the
ground surface on the Site. At Well 2506177 southwest of the Site, the upper water-bearing zone
was identified at a depth of 35.1 m (elevation 208.4 m), within the brown limestone. At Well
7363044 northeast of the Site, the upper water-bearing zone was identified at a depth of 21.3 m

GSS Engineering Consultants Ltd. 21-112 20



Assessment for Karst Topography, Proposed Residential Development, Shallow Lake
Part Lots 22 and 23, Concession 2 SCD (Keppel), Township of Georgian Bluffs August 2025

(elevation 215.7 m), at the interface of the brown limestone with grey layers (possibly indicative
of the Eramosa Formation) and the underlying grey limestone.

6.3 Groundwater Monitoring

In conjunction with the reconnaissance and survey of the Site, GSS identified a125-mm (5-inch)
diameter steel casing for what appeared to be a water supply well near the southeast corner of
the Site, shown as Well 1 on Figure 6. A 50-mm diameter PVC monitoring well with a compression
cap had been installed inside the steel casing. As a result, the well was not suitable to be used
for water supply. GSS sounded the PVC monitoring well to a depth of 24.4 m below ground
surface. The annular space between the PVC pipe and the steel casing had been filled to a depth
of 1.65 mbgs. Based on the well location, casing diameter, and sounded depth, no water well
record could be associated with the identified well. The reason for installing a monitoring well
inside the steel casing was not apparent.

Groundwater Levels

GSS measured the groundwater level in the monitoring well on four occasions, as summarized in
Table 6-2, below. The measured groundwater levels ranged from a high of 14.94 mbgs (elevation
224.85 m) on May 6, 2024 to a low of 18.23 mbgs (elevation 221.55 m) on September 27, 2024,
a variation of 3.3 m. Based on the depth of the monitoring well, the measured water levels were
considered to be indicative of the water table elevation. Based on the water level data, GSS
inferred that the depth to the water table on the Site was typically of the order of 15 m or more
below ground surface.

Table 6-2: Groundwater Level Monitoring Data for Well 1

Date Water Level (mbgs) | Water Level Elevation (m) Comment
Sep 28 2023 17.81 221.97 -
Nov 20 2023 15.84 223.94 Collected Sample
May 6 2024 14.93 224.85 Collected Sample
Sep 27 2024 18.23 221.55 --

Regional scale mapping for the bedrock aquifer in the vicinity of the Site (Turner, 1978) indicated
that the groundwater flow direction was generally in a westerly direction. The identified wellhead
protection area for the municipal wells located west of the Site generally indicated that the
groundwater flow direction was in a west-southwesterly direction; however, the limit of the
identified groundwater capture zone (WHPA-D) extended only 690 m east-northeast of the most
easterly well. As noted in Section 3.1, bedrock topography mapping indicated the presence of a
local bedrock high located between the municipal wells and the Site, and the watershed mapping
referenced in Section 2.3 indicated the presence of a local watershed divide west of the Site.

Comparison of recorded static water levels for selected water wells in the vicinity of the Site,
including the wells shown on the section on Figure 7, indicated that locally the groundwater flow
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direction in the bedrock aquifer in the vicinity of the Site was in a southeasterly direction, toward
Park Head Creek.

Groundwater Quality

On November 20, 2023 and May 6, 2024, GSS collected groundwater samples from Well 1 for
analysis of a standard package of inorganic water quality indicator parameters. The samples
were collected using a dedicated Waterra inertial pump and length of 13-mm ID polyethylene
tubing installed in the well. In excess of three well volumes of water were purged from the well
prior to collecting the initial sample and in excess of two well volumes of water were purged prior
to collecting the second sample. The samples were collected from the tubing into appropriate
bottles provided by the analytical laboratory. Sub-samples for analysis of metals were filtered in
the field using disposable, 0.45 micron in-line filters. The samples were submitted to Caduceon
Environmental Laboratories in Richmond Hill for analysis. Copies of the laboratory certificates of
analysis are included in Appendix G. The analytical results are summarized in Table 6-3, below.
For context, the results were compared to the relevant Ontario Drinking Water Quality Standards
(ODWQS).

Table 6-3: Groundwater Quality Data for Well 1

Parameter Units ODWQS 20-Nov-2023 | 06-May-2024
pH pH Units 6.5 - 8.5 (0G) 7.93 8.82
Conductivity pmho/cm - 627 569
Alkalinity (as CaCO3) mg/L 30 - 500 (OG) 294 251
Hardness (as CaCQ3) mg/L 80 - 100 (OG) 353 288
Chloride mg/L 250 (AO) 10.7 6.9
Fluoride mg/L 1.5 (MAC) 0.3 0.3
Nitrite (N) mg/L 1.0 (MAC) <0.05 <0.05
Nitrate (N) mg/L 10.0 (MAC) 3.92 5.87
Sulphate mg/L 500 (AO) 17 12
Potassium mg/L - 2.8 2.2
Sodium mg/L 200 (AO) 8.8 2.2
Calcium mg/L - 83.6 66.1
Magnesium mg/L - 35.0 29.9
Iron mg/L 0.3 (AO) 124 <0.005
Copper mg/L 1 (AO) 0.003 <0.002
Manganese mg/L 0.05 (AO) 0.182 <0.001
Zinc mg/L 5 (AO) 0.087 0.017
Total Dissolved Solids mg/L 500 (AQ) 353 296

Notes: 1. OG — Operational Guideline; AO — Aesthetic Objective; MAC — Maximum Acceptable Concentration
2. Concentrations higher than a standard are shown in bold and underlined.

The total dissolved solids (TDS) concentrations in the samples were relatively low and were
considered to be consistent with relatively shallow groundwater that was not substantially
impacted by surface activities such as road salting. The iron and manganese concentrations
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were elevated in the first sample but not in the second sample. For most parameters, the analyte
concentrations were lower in the second sample when the groundwater level was higher.

The water chemistry for the two groundwater samples collected from Well 1 was compared using
a Piper diagram, a copy of which is included in Appendix G. The Piper diagram provides a
comparison of the major anion and cation concentrations for each sample and can be used for
assessing the sources of the constituents dissolved in the water. As shown on the diagram, both
samples plotted in approximately the same location, indicating similar chemistry and a similar
water source. The samples were classified as calcium — bicarbonate type water, which is typical
of shallow, fresh groundwater.
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7.0 SITE RECONNAISSANCE

In 2023, GSS made reconnaissance visits to the Site on March 23 and April 27, during the typical
period for seasonal high water levels and surface water flow. At the time of the March 23 visit
there was some patchy snow cover in parts of the Site. Another reconnaissance visit was made
to the wooded area in the eastern portion of the Site on August 21, 2024. A final reconnaissance
visit was made to the Site on March 20, 2025, during the period of the spring freshet. On that
date, the cultivated fields on the Site were largely bare, the eastern margins of the fields near the
wooded area were snow-covered with remnant drifts, and there was a thin, discontinuous snow
cover in the wooded area. An aerial image of the Site from 2021 is shown on Figure 2. Selected
photographs from the Site reconnaissance are provided in Appendix F. A summary of
observations from the site visits is provided below.

¢ No structures were located on the Site.

¢ No surface watercourses, flowing water, or standing water were observed on the Site in
2023 and 2024. On March 20, 2025, a few, isolated depressions in the relatively
hummocky, wooded area were noted to contain small ice-covered areas that indicated the
potential presence of shallow standing water, likely from snow melt (Photo 6). No
evidence of flowing water was observed.

e The majority of the Site consisted of cultivated fields, which were not planted at the time
of the spring site visits. No exposed rock was observed within the cultivated fields.

e A partially grass-covered pile of stone (broken rock and boulders) and earth was located
near the southwest corner of the Site. The pile was located in the area where the west
boundary of the Site extended approximately 20 m into Lot 23. There was visible evidence
of the pile in aerial images extending back to 2006. Earlier images (1938, 1966) indicated
the presence of a structure similar to a small barn at the approximate location of the soil
and rock pile. In the 1974 image there appeared to be only a foundation at that location
and the structure was not visible on the 1995 image.

e A hedgerow and/or inferred stone fencerow that was visible crossing the Site on a 2021
aerial image, and another hedgerow/fencerow further to the north, were not present.
There was evidence to suggest that those features had been recently removed. Partial,
low stone fencerows were observed near the property boundary and tree line in the
southern portion of the Site, near TP1, and within the treed area, running in an east-west
direction, just north of TP2 (Photo 7).

e Within the treed area, the ground surface was hummocky, with multiple small depressions.
The tree cover was primarily deciduous with little undergrowth at the time of the Site visits
(Photo 5). The ground surface was leaf-covered. No defined channels or watercourses
were observed and no standing water was present, except as noted above for March 20,
2025. There were numerous large rocks and boulders, but no obvious exposed bedrock
was observed. The large boulders were most prevalent on the higher ground near the
south Site boundary within the treed area.
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The bedrock surface within the treed area was inferred to be near surface. At selected
locations in low areas, shallow holes were advanced manually with a Dutch auger in
August 2024 and met refusal at depths ranging from 0.5 to 0.8 m. At some of those
locations, the encountered soils consisted of surficial organic material underlain by silty
sand till and at other locations predominantly organic soils were encountered. No fissures
or sinkholes were observed. At one location, a hole approximately 0.15 m in diameter
was observed with several smaller holes nearby. The soils at that location were
predominantly organic and the holes could have been created by burrowing animals.

A shallow ditch was observed running in a south to north location immediately east of the
Site, at the rear of the residential properties fronting onto Howe Drive. A deeper, east-
west oriented ditch was observed extending easterly to Howe Drive, near the northeast
corner of the Site. Based on review of topographic mapping and aerial images, GSS
inferred that those ditches were constructed in conjunction with the residential
development on the west side of Howe Drive, adjacent to the Site. No water flow or
standing water was observed in the ditches during any of the site visits.

The observed conditions suggested that much of the snow melt and stormwater runoff
would infiltrate widely across the Site, without channelization or concentration in a few
areas. The observed hummocky conditions in portions of the treed area on the east side
of the Site indicated a potential for runoff to collect in low areas and dissipate by infiltration;
however, it was considered likely that those events would be sporadic.
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8.0 POTENTIAL PRESENCE OF KARST TOPOGRAPHY
8.1 Relevant Mapping and Reports

Grey County Mapping

A mapped karst area identified in Appendix A of the Grey County OP encompassed approximately
the southwestern 70% of the Site and extended off Site to the west, south, and east, as shown
on Figure 4. A karst area was defined in Section 9.18 Definitions of the OP as follows:

Karst Area is applied to those lands which possess or are expected to possess shallow
overburden with karst topography. Shallow overburden applies to those lands displaying less
than one metre of natural soil over bedrock while karst topography is a geologic feature found
in limestone formations which may be fissures, caves, sinkholes and springs. The combination
of the two features have the potential of being extremely sensitive, thus requiring further in-
depth study through an environmental impact study prior to any development being permitted.

The Approved Assessment Report for the Grey Sauble Source Protection Area (2015) referenced
a 2005 study on karst in the planning region by Waterloo Hydrogeologic, Inc. (WHI), which
reportedly contained a GIS database of karst areas. GSS recently obtained a copy of that report,
entitled "Technical Memorandum: AEMOT Study Results and Grey & Bruce Counties Karst
Mapping" (WHI, 2005), and reviewed the report for information relevant to the Site. The stated
objective of the karst mapping portion of the study was to develop a complete database of karst
physiographic information specific to groundwater flow and contaminant susceptibility for karst
conditions not previously mapped in the combined Grey and Bruce Counties and AEMOT study
area. That information was then used to reassess groundwater vulnerability mapping. The
reported methodology included compiling approximately 200 OBM topographic maps (1:10,000
scale) for the study area and examining the maps for sinkhole/karst areas, combining all sources
of information into a comprehensive database of karst areas, and carrying out an initial ground-
truthing of the identified areas by inspecting them in the field. Karst areas were reportedly labelled
in the database as one of four features: sinking stream, land depression, open pit, or swamp. The
correlation of open pits and swamps with karst features was not explained in the report and was
not apparent to GSS.

GSS examined the figures and field verification sheets that accompanied the 2005 WHI report
and noted that no karst features were identified on or in the immediate vicinity of the Site. The
closest ground-truthed features to the Site were two mapped sinkholes located immediately north
of the former railway right-of-way on the north side of the Shallow Lake water body, approximately
700 and 950 m south-southwest of the Site. A third "sinkhole" was shown at a location adjacent
to Sideroad 25, 1.1 km northwest of the Site, and was identified as an elongated feature with no
water or exposed rock in a crop/pasture area that was observed from the road and was in line
with other sinks in the area that were not accessible. A fourth karst feature that coincided with a
small, mapped wetland was shown at a location 1.3 km east-northeast of the Site, on the east
side of Grey Road 170, but that feature was not ground-truthed.
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OGS Mapping and Reports

In 2008, the OGS produced a report (Groundwater Resources Study 5) on the compilation and
investigation of the nature of karst throughout southern Ontario and Manitoulin Island (Brunton
and Dodge, 2008). The key objectives of the study were to: 1) highlight the distributions and
occurrences of key karst features, including cave types, sinkholes, disappearing streams, and
various forms of karren; and (2) place the variety of karst landforms within a regional stratigraphic-
sedimentologic, geomorphologic, and hydrogeologic context that enables the nature of key
bedrock aquifers to be examined in a karst context.

The mapped karst area identified in Appendix A of the Grey County OP coincided with an area
mapped as "known karst" on GIS mapping derived from the OGS report "Karst of Southern
Ontario and Manitoulin Island" (Brunton and Dodge, 2008). That report produced a karst map of
Southern Ontario that displayed karst in the form of four colours: red areas represented known
karst; orange regions represented inferred karst; yellow regions depicted areas of potential karst;
and beige areas represented areas of unknown or no observed karst. The area mapped as known
karst that encompassed the Site coincided with an area mapped as Paleozoic bedrock in the
seamless surficial geology mapping produced by the OGS (MRD 128-Rev, 2007), as shown on
Figure 3 of this report. The area mapped as Paleozoic bedrock, in turn, coincided with an area
similarly mapped as Paleozoic bedrock on the 1982 OGS Quaternary geology mapping for the
Wiarton area (Sharpe and Jamieson, 1982). That indicated to GSS that the area of known karst
identified on the Site was based on the presence of surficial, carbonate bedrock from field
mapping carried out in 1977.

The OGS Kkarst report (Brunton and Dodge, 2008) noted that the colours shown on the mapping
depicted confidence levels for karst features to be present within specific Paleozoic sedimentary
rocks across the study area. Regions coloured in red were noted to represent areas of known
karst, reportedly determined either by OGS staff and/or from published reports. Those karst
features were reported to include caves, sinkholes, and/or disappearing streams and karst
springs, and, to a lesser degree, various forms of karren (karst pavements). The closest mapped
karst feature to the Site was the disappearing stream for Hepworth Creek at a location known by
GSS to be approximately 2,400 m northwest of the Site, as described in Section 2.3. The karst
mapping (Brunton and Dodge, 2008) showed that karst feature at a location within the Sawmill
Nordic Centre ski area east of Hepworth, approximately 650 m southwest of the actual location
where the stream disappears underground. The entire area encompassing both the actual and
mapped locations of a known karst feature (disappearing stream) was identified on the karst
mapping as potential karst, presumably because the Quaternary geology mapping indicated that
the depth to bedrock was greater than 1 m.

The GIS-based OGS karst mapping for the vicinity of the Site also showed "representative
photographs of various observed karst features" for a location identified as “Shallow Lake
Hepworth” and mapped within the Shallow Lake water body, near the north edge, approximately
800 m south of the Site. The description for the four undated photographs was "Sinkholes and
Disappearing streams”. On August 21, 2024, a GSS representative visited the Shallow Lake
water body and observed the lake to be largely dry. A shallow stream flowed across the lakebed
in a westerly direction and was observed to disappear underground near the mapped location of
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the OGS photographs (see Photo 8 in Appendix F). Despite the presence of this identified karst
feature, the location of the OGS photographs was shown to be in an extensive area mapped as
potential karst. Two sinkholes identified in the 2005 WHI karst study report at locations slightly
north of the Shallow Lake water body, as discussed previously in this section, were similarly
shown to be in an area mapped as potential karst.

The OGS karst report (Brunton and Dodge, 2008) that was inferred by GSS to be the basis for
identification of known karst on the Site noted that areas depicted as potential karst regions were
far removed from present- and paleo-drainage river systems and/or covered by overburden or
younger stratigraphic units, and also lacked direct observation of karst features by OGS staff
and/or did not have any reported karst features. As described above, that was not consistent with
the mapping of karst features in the region of the Site.

GSS noted that other areas mapped as known karst in the region of the Site all corresponded to
areas mapped as exposed Paleozoic bedrock on the GIS-based, surficial geology mapping for
Southern Ontario (Armstrong and Dodge, 2007) and the earlier regional Quaternary geology
mapping ((Sharpe and Jamieson, 1982). No karst features were mapped within 500 m of the
Site. The closest identified karst features to the Site were shown in areas mapped as potential
karst. Therefore, GSS inferred that the mapped presence of known karst on and in the vicinity of
the Site was based entirely on geological mapping that showed carbonate bedrock to be exposed
at surface. GSS understood that mapping was originally based on bedrock being located within
0.9 m (3 feet) of ground surface and has subsequently been interpreted as bedrock located within
1 m of ground surface.

The 2008 OGS karst report (Brunton and Dodge, 2008) referenced a supplementary report to
Groundwater Resources Study 5 prepared by Golder Associates Ltd. (Golder) and the OGS in
2008. That report documented reconnaissance-level field investigations carried out by Golder at
the request of the OGS in areas of limestone/dolostone plains and associated areas of thin drift
within five regions in Ontario where varying degrees of surface karst were observed. One of
those areas was identified as south-central Bruce Peninsula (Wiarton Area). The main purpose
of the investigation was to assess whether surface expressions of karst dissolution (karren in the
form of solution-enhanced joint sets, kluftkarren — clint and grike morphologies) were reflected in
the fractured and potential karstic nature of underlying sedimentary units and to what depth. The
field studies included surface mapping of limestone/dolostone joint patterns (ranging from karren-
dominated and solution-enhanced joints to poorly developed joint sets) in conjunction with
borehole geophysical logging (natural gamma, apparent conductivity, caliper, and optical
televiewer) at the same locations.

The supplementary report (Golder and OGS, 2008) concluded that in general, the degree of
karstification on exposed bedrock surfaces did not reflect the nature of karst in the subsurface.
The report indicated that with localized exceptions, the influence of karst solution-weathering was
weak to absent where the bedrock surface was uniformly covered with overburden in excess of
0.5 to 1.0 m thick. It was noted that under those conditions, the overburden was inherently
carbonate-rich, having been derived from glacial erosion of the underlying limestone and
dolostone. Therefore, the weak carbonic acid in infiltrating water from precipitation and runoff
would be neutralized as it passed through the soil and have little effect on the underlying rock

GSS Engineering Consultants Ltd. 21-112 28



Assessment for Karst Topography, Proposed Residential Development, Shallow Lake
Part Lots 22 and 23, Concession 2 SCD (Keppel), Township of Georgian Bluffs August 2025

(Golder and OGS, 2008). The report concluded that all of the sites examined had some degree
of karst weathering, but the sites where surface karst weathering was most developed with distinct
open crevasse-like joints and open vertical solution channels were those areas where the rock
was directly exposed at surface. The report went on to note that areas of exposed
limestone/dolostone plain where overburden is of minimal thickness or absent, typically develop
a karst-weathered caprock. The caprock consists of open crevasse-like joints interconnected with
open weathered horizontal bedding plains within the upper 2 to 4 m of the bedrock surface. In
those areas, there would be little attenuation from interaction with soil for the precipitation runoff
and the water would move directly into the bedrock openings from where it could infiltrate to
depths, carrying any soluble contaminants that may have been contacted, such as nitrate or
bacteria.

Other Studies

A copy of a 2009 report prepared by Stephen Worthington, entitled "Review of the Existing Well
Head Protection Area Mapping for the Kimberley and Shallow Lake Municipal Water Systems and
the Influence of Karst on Groundwater Supplies" (Worthington, 2009), was provided to GSS and
the report was reviewed for information relevant to the Site. Information provided by Worthington
(2009) indicated that Park Head Creek downstream of Shallow Lake flows intermittently and is
frequently dry in the late summer, and that during those months water flowing into the lake from
Park Head Creek, Davidson Creek, and Cashore Creek sinks into sinkholes in the bed of the lake.
Worthington's interpretation was that groundwater flow from the Shallow Lake water body area
was likely to be flowing in a northwest direction toward springs located lower down the Sauble
River from Park Head Creek or to the springs at the head of Spring Creek.

Worthington (2009) identified two main water-producing zones (aquifers) in the bedrock in the
area of the Shallow Lake municipal wells, similar to the information presented in Section 5.0 of
this report. The deeper aquifer was inferred to have a higher hydraulic conductivity and was
interpreted to be the primary zone for groundwater flow, with evidence of surface water inputs
noted for that zone (Worthington, 2009). No information was presented in the 2009 report by
Worthington that would indicate the presence of karst features on or in the immediate vicinity of
the Site.

8.2 Findings on the Potential Presence of Karst

Karst mapping derived from a 2008 study by the OGS identified an area of known karst in the
southern two-thirds of the Site. The mapped presence of known karst appeared to have been
largely based on the presence of an extensive area of Paleozoic bedrock (Amabel Formation:
Eramosa member dolostone) that was originally mapped by the OGS in 1982 (Sharpe and
Jamieson). As shown on Figure 4, the identified karst area in the Grey County OP encompassed
currently developed areas located west, south, and east of the Site, including the Shallow Lake
community centre, residential developments on Maplewood Crescent and the west side of Howe
Drive, and existing houses located on Princess and Joynt Streets. Therefore, GSS did not
consider that mapping to be indicative of a specific karst hazard for the Site. None of the mapping
reviewed for this assessment indicated the presence of karst features on or in the immediate
vicinity of the Site.
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No exposed bedrock was observed on the Site during the reconnaissance visits. Eight test pits
excavated within the cultivated portion of the Site encountered bedrock at depths ranging from
0.5t0 1.3 m. At 6 of the 8 test pits, the depth to bedrock was less than 1 m. An interpreted
stratigraphic section through the Site indicated that the depth to bedrock ranged from
approximately 0.6 to 3.3 m. At TP1, TP2, and TP7, the upper bedrock was layered and
fragmented and could be broken relatively easily with the excavator. TP1 was excavated
approximately 0.4 m into the bedrock without encountering sound rock. TP2 was excavated 0.15
m into the upper bedrock before encountering sounder rock. The bedrock surface in TP7 was
uneven and the test pit was terminated without encountering solid, impenetrable rock. No open
fractures or evidence of solution weathering or widening of fractures were noted for the bedrock
exposed in the test pits.

Records for 32 water well locations were identified within approximately 300 m of the Site. The
records for 20 of those 32 wells indicated that less than 1 m of overburden was encountered at
the well location. For an additional 3 wells, the depth of overburden was not indicated as the
records were for deepening of an existing well or the well encountered fill material over the
bedrock. Only two of the wells located within the mapped karst area from the Grey County OP
(IDs 2501539 and 2506376) reportedly encountered more than 1 m of overburden. Both of those
wells reportedly encountered 2.4 m of overburden. Additional wells reportedly encountering less
than 1 m overburden were mapped at locations east of the identified karst area. Therefore, the
information obtained confirmed that much of the Site is located in an area of shallow bedrock
(less than 1 m depth).

As noted previously in this report, a 2013 report by the OGS on karst and hazard lands mitigation
(Brunton, 2013) noted that there was no right or wrong answer regarding the optimum thickness
of soil and overburden sentiments above bedrock that would be required to reduce or eliminate
the risk of sinkhole development where there is the potential for the interaction of aggressive
groundwaters and more susceptible bedrock. A 2008 report by Golder and the OGS indicated
that with localized exceptions, the influence of karst solution-weathering was weak to absent
where the bedrock surface was uniformly covered with overburden in excess of 0.5 to 1.0 m.

No evidence indicative of active karstification on the Site was identified. No surface water features
were identified on the Site, and observations at the Site in the spring of 2023 and 2025 did not
show indications of channelized surface runoff on the Site. It was considered that there was a
potential for seasonal surface runoff to temporarily accumulate in small, localized depressions
within the hummocky wooded area in the eastern portion of the Site, although only minor evidence
of that was observed. Review of historical mapping and aerial imagery for the vicinity of the Site
did not identify evidence of surface water flow on or in the immediate vicinity of the Site or
evidence to suggest the presence of karst features. Review of available well records did not
indicate the potential presence of a solution-enhanced fracture network in the upper bedrock in
the vicinity of the Site.

Review of available records indicated the presence of disappearing streams flowing underground
at locations approximately 2.4 km northwest, 0.8 km south, and 2.5 km east-southeast of the Site.
Two of those karst features were identified on karst mapping of southern Ontario published by
the OGS in 2008 and both were shown to be located within areas mapped as potential karst rather
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than known karst. All of those streams were inferred to flow in a predominantly westerly direction
and there was no evidence to suggest that the underground flow path from any of those streams
passed beneath the Site.

With reference to the definition of a karst area in Section 9.18 of the Official Plan, a portion of the
Site was confirmed to have shallow overburden (i.e., less than one metre of natural soil over
bedrock); however, no evidence of karst topography (fissures, caves, sinkholes, or springs) was
identified on the Site.
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9.0 ASSESSMENT OF POTENTIAL IMPACTS AND RECOMMENDED MITIGATION
MEASURES

The presence of shallow bedrock on the Site should be considered in the final design of the
development, including the implications for the depths of foundations and underground services
and for site grading to manage stormwater runoff.

The proposed Site grading and house and septic system layout for the development were shown
on Figures 9.1 and 10.2 in a July 2025 draft functional servicing report prepared by GSS. The
proposed finished floor elevations (FFE) for the houses shown on the plan ranged from 242.11 m
near the northwest corner to 239.00 m at the east side of the Site. For the purpose of this
assessment, the floor elevations were estimated to be approximately 1.5 to 2.0 m above the
inferred bedrock surface elevation, which was considered to be adequate. It is uncertain if the
houses will be constructed with basements; however, it is anticipated that the excavations for the
footings for at least some of the houses will encounter bedrock. Where bedrock is encountered
in the foundation excavations on the Site, it is recommended that the excavations be inspected
by a qualified engineer to identify the presence of any weathered rock and/or open fractures, and
to confirm that the founding conditions are adequate for support of the proposed structures. If
open fractures are identified in exposed bedrock in the foundation excavations, it is recommended
that the fractures be filled with lean concrete (i.e., non-shrink grout). No information to indicate
the potential presence of sinkholes on the Site was identified.

Proposed ditches were shown around the perimeter of the site and on both sides of the proposed
road. All of the ditches were shown to drain to a proposed stormwater management pond to be
constructed in the northeast corner of the Site. The design bottom elevation of the SWMP was
shown at elevation 235.76 m, which was approximately 0.35 m or more above the inferred
bedrock surface elevation of approximately 235.4 to 234.7 m in that area, based on the cross-
section shown on Figure 7. Based on the presence of relatively shallow bedrock, the SWMP
should not be designed to enhance infiltration into the shallow underlying soils. The soils exposed
in the test pits on the Site were considered to have relatively low to moderate permeability and
would not be considered favourable for enhanced infiltration. The exposed soils in the bottom of
the excavation for the SWMP should be inspected by a qualified engineer at the time of
construction to confirm that there is no direct contact with the upper bedrock. If bedrock is
encountered in the excavation, then the design and/or construction of the pond must be modified
as appropriate to prevent direct infiltration of stormwater from the pond into the upper bedrock.
That could potentially include placement of a low-permeability liner in the pond. Considering the
potential to encounter bedrock in the excavation for the pond, it would be prudent for a
geotechnical engineer to investigate the subsurface conditions at the location of the SWMP prior
to completion of the final design so that the information can be incorporated into the design.

Appropriate measures should be implemented to minimize the potential for enhanced,
concentrated infiltration of stormwater from ditches into shallow, fractured bedrock. The design
ditch bottom elevations shown on the site grading and drainage plan were higher than the inferred
bedrock surface elevations. There is considered to be greater uncertainty with respect to the
bedrock surface elevation near the east boundary of the Site in the hummocky, wooded area. It
is anticipated that substantial regrading will be necessary in that area and modifications to the
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ditch elevation may be necessary at the time of final design and/or based on the conditions
encountered at the time of construction. However, it is noted that there is an existing ditch along
the rear of the properties fronting onto the west side of Howe Drive, adjacent to the east boundary
of the Site, so construction of a suitable ditch on the east side of the Site in that area is considered
likely to be feasible.

In the event that ditches constructed on the Site encounter bedrock, it is recommended that a
suitable, low-permeability material be placed and compacted in the bottom of the ditches to limit
infiltration into the underlying bedrock. That material could consist of compacted, low-
permeability (clayey) soil with a minimum thickness of 100 mm or a commercial geosynthetic clay
liner. The low-permeability barrier must be suitably covered with topsoil and seeded to promote
grass cover.

Based on the presence of relatively low-permeability native soils and shallow bedrock,
construction of raised leaching beds for each house in the development will be necessary, unless
an additional investigation for a specific lot indicates that a raised bed would not be required for
that lot. It is understood that the individual sewage systems on the Site will be designed with
advanced treatment systems for removal of nitrate, as described in the GSS groundwater quality
impact assessment report for on-Site sewage systems (GSS, 2025). Such systems typically
include a filter bed with a smaller footprint than a conventional Class 4 leaching bed. The Ontario
Building Code requires a separation distance of at least 0.9 m between the bottom of the
absorption trenches in the leaching bed and the bedrock surface. The leaching beds must be
designed to prevent direct infiltration of untreated sewage into the upper bedrock.

The proposed alignment of the watermain on the Site was shown on Figure 7.1 of the functional
servicing report (GSS, 2025). Based on the inferred bedrock surface elevation on the Site, it is
anticipated that excavations for the watermain to obtain a minimum cover of 1.8 m will encounter
bedrock. A geotechnical investigation along the alignment of the proposed roadway through the
development is recommended prior to completing the final design.

Considering the findings of this assessment and provided that the recommended investigation
and mitigation measures are appropriately implemented, the proposed development at the Site
was not considered to be at risk from the presence of unstable bedrock and was not regarded to
be a threat to local groundwater resources from the presence of karst topography.
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10.0 SUMMARY OF FINDINGS AND RECOMMENDATIONS

Based on the results of this review and assessment, the following summary of findings is provided.

The Site for the proposed residential development was assessed for the presence of karst
topography to address the relevant requirements identified in the Grey County Official Plan.

A mapped karst area identified in Appendix A of the Grey County OP encompassed
approximately the southwestern 70% of the Site.

Appendix A of the Grey County OP indicated the presence of a "plugged petroleum well" in a
wooded area in the eastern portion of the Site. Copies of records obtained from the provincial
Oil, Gas and Salt Resources Library indicated that the plugged petroleum well mapped on the
Site was actually located approximately 250 m north of the Site, in the northeast corner of the
current cultivated field on the adjacent property to the north, in the west half of Lot 22. A
survey plan showed that well to be located 15 m east of an older petroleum well, which GSS
inferred to be the plugged petroleum well that was mapped at a location approximately 380 m
north-northwest of the Site in Lot 23.

Review of available topographic mapping and historical imagery indicated that surface
drainage on the Site was in an easterly direction toward Park Head Creek, which flowed in a
southerly direction approximately 300 m east of the Site. Review of historical mapping and
aerial imagery for the vicinity of the Site did not identify evidence of surface water flow on or
in the immediate vicinity of the Site or evidence to suggest the presence of karst features.

Review of available records indicated the presence of disappearing streams flowing
underground at locations approximately 2.4 km northwest, 0.8 km south, and 2.5 km east-
southeast of the Site. All of those streams were inferred to flow in a predominantly westerly
direction and there was no evidence to suggest that the underground flow path from any of
those streams passed beneath the Site. None of the identified disappearing streams were
located within areas mapped as karst in the Grey County OP.

Geological mapping indicated that approximately the southern 70% of the Site was located
within an area identified as exposed bedrock, most recently identified as Guelph Formation
dolostone. The exposed bedrock was shown extending off-Site to the west, south, and east.
The northern portion of the Site was shown to be located within an extensive deposit of Bruce
till (stoney, sandy silt) that extended north and west of the Site.

Review of available water well records for the vicinity of the Site indicated that water-producing
zones were typically encountered at depths greater than 18 m. There were no indications of
the potential presence of a highly conductive, karstic fracture network within the bedrock in
the vicinity of the Site. The water table beneath the Site was indicated to be at a depth of
approximately 15 m.

Eight test pits excavated in the accessible cultivated portion of the Site encountered bedrock
at depths ranging from 0.5 to 1.3 m. At 6 of the 8 test pits, the depth to bedrock was less than
1 m. An interpreted stratigraphic section through the Site indicated that the depth to bedrock
ranged from approximately 0.6 to 3.3 m. At three test pits, the upper bedrock was layered
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and fragmented and could be broken relatively easily with the excavator. No open fractures
or evidence of solution weathering or widening of fractures were noted for the bedrock
exposed in the test pits.

e The ground surface in the treed area in the eastern portion of the Site was hummocky with
small depressions. The bedrock surface within the treed area was inferred to be near surface,
as shallow holes advanced manually with a Dutch auger met refusal at depths ranging from
0.5t0 0.8 m. No fissures or sinkholes were observed. No defined channels or watercourses
were observed and no standing water was present. There were numerous large rocks and
boulders at surface, but no obvious exposed bedrock was observed.

¢ No evidence indicative of active karstification on the Site was identified. No surface water
features were identified on the Site, and observations at the Site in the spring of 2023 and
2025 did not show indications of channelized surface runoff on the Site. It was considered
that there was a potential for seasonal surface runoff to temporarily accumulate in small,
localized depressions within the hummocky wooded area in the eastern portion of the Site,
although only minor evidence of that was observed. No evidence indicating the potential
presence of karst on the Site was observed.

o A 2008 report on field investigations of karst landscapes by Golder Associates Ltd. and the
Ontario Geological Survey indicated that in general the influence of karst solution weathering
was weak to absent where the bedrock surface was uniformly covered with overburden more
than 0.5 to 1.0 m thick.

e Karst mapping derived from a 2008 study by the OGS identified an area of known karst in
approximately the southern two-thirds of the Site and extending off-Site to the west, south and
east. The mapped presence of known karst appeared to have been largely based on the
presence of an area of Paleozoic bedrock that was originally mapped by the OGS in 1982.
The identified karst area in the Grey County OP coincided with the OGS mapping and
encompassed currently developed areas located west, south, and east of the Site, including
the Shallow Lake community centre and residential developments on Maplewood Crescent
and the west side of Howe Drive. GSS did not consider that mapping to be indicative of a
specific karst hazard for the Site. None of the mapping or studies reviewed for this
assessment indicated the presence of karst features on or in the immediate vicinity of the Site.

e The information obtained confirmed that much of the Site is located in an area of shallow
bedrock (less than 1 m depth); however, no evidence of karst topography (fissures, caves,
sinkholes, or springs) was identified on the Site. Definitions in the Grey County OP indicated
that the term karst area was applied to lands which possess or are expected to possess both
shallow overburden and karst topography. The combination of the two features was noted to
have the potential of being extremely sensitive.

e The proposed development for the Site consists of twenty-seven (27) residential lots,
consisting of 26 lots for single-family houses and one lot for a proposed fourplex. The
development will be serviced with the municipal water supply and individual private sewage
systems. A stormwater management pond (SWMP) is proposed for the northeast corner of
the Site.

GSS Engineering Consultants Ltd. 21-112 35



Assessment for Karst Topography, Proposed Residential Development, Shallow Lake
Part Lots 22 and 23, Concession 2 SCD (Keppel), Township of Georgian Bluffs August 2025

The presence of shallow bedrock on the Site should be considered in the final design of the
development, including the implications for the depths of foundations and underground
services and for site grading to manage stormwater runoff.

It is anticipated that the excavations for the footings for at least some of the houses will
encounter bedrock. Where bedrock is encountered in the foundation excavations for
construction of houses on the Site, it is recommended that the excavations be inspected by a
qualified engineer to identify the presence of any weathered rock and/or open fractures. If
open fractures are identified, it is recommended that they be filled with lean concrete.

With respect to Site grading and drainage, appropriate measures should be implemented to
minimize the potential for enhanced infiltration of surface runoff into shallow, fractured
bedrock, as described in this report. Similarly, the SWMP should not be designed for
enhanced infiltration. There is a potential that the excavation for the SWMP will encounter
bedrock. It is recommended that exposed soils in the excavation for the SWMP be inspected
by a qualified engineer, and/or that subsurface conditions at the pond location be investigated
in advance of the final design, and that appropriate measures be implemented as necessary
so there is no direct hydraulic connection between the pond and the underlying bedrock.

Based on the presence of relatively low-permeability native soils and shallow bedrock,
construction of raised leaching beds for each house in the development will be necessary.
The leaching beds must be designed to prevent direct infiltration of untreated sewage into the
upper bedrock.

A geotechnical investigation along the alignment of the proposed roadway through the
development is recommended prior to completing the final design of underground services.

Considering the findings of this assessment and provided that the recommended investigation
and mitigation measures are appropriately implemented, the proposed development at the Site
was not considered to be at risk from the presence of unstable bedrock and was not regarded to
be a threat to local groundwater resources from the presence of karst topography.

Respectfully submitted,

GSS ENGINEERING CONSULTANTS LTD.

W. Brad Benson, P.Eng.
Senior Hydrogeologist
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12.0 QUALIFICATIONS OF THE ASSESSOR

W. Brad Benson, P.Eng., is a professional engineer and hydrogeologist and has been employed
as a Senior Hydrogeologist with GSS Engineering Consultants Ltd. since January 2016. Mr.
Benson has a graduate degree from the University of Waterloo in Civil Engineering, specializing
in hydrogeology, and has 34 years of experience as an environmental consultant in southwestern
Ontario, including 14 years working in the Grey Bruce area. He has been responsible for project
management and technical analysis/review of projects that included groundwater quality and
quantity evaluation and protection, surface water and groundwater interactions, water budget
analysis, regional source water protection studies, stormwater management, below water
aggregate extraction from pits and quarries, groundwater dewatering and control, environmental
monitoring, and environmental site characterization and remediation. This experience included
technical peer review of provincial Tier 1 and Tier 2 water budget assessments for groundwater
and surface water for the Saugeen, Grey Sauble, Northern Bruce Peninsula Source Protection
Region.

GSS Engineering Consultants Ltd. was incorporated in 2013 and provides civil and environmental
consulting services from its office in Owen Sound, Ontario. The partners in the firm have more
than 90 years of combined engineering experience and have completed projects throughout Grey
and Bruce Counties and surrounding regions.
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GEOPHYSICAL RECORD OF BOREHOLE: DDH-12A
Ontario Geological Survey Project Number: 10-1152-0114
Sedimentary Geoscience Section
- v . Date: February, 2011
Ministry of Northern Development, Mines and Forestry
Datum: NAD83
Easting: 489549 Depth Reference: Ground Surface Borehole Diameter:  HQ (96.0 mm) Location:  Parkhead-S. Bruce Pen.
Northing: 4938830 Drilling Method: Diamond Core Casing Diameter: HQ casing (101.6 mm) Log Date: Feb 3-4, 2010
Elevation: 224 m Drilled Depth: 76.0m Casing Depth: 410 m Logged By: WEM
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GEOPHYSICAL RECORD OF BOREHOLE: DDH-13
Ontario Geological Survey Project Number: 10-1152-0114
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5/27/24, 3:13 PM Well Card for T006737

CTY: Grey ITWP: Keppel  |TRACT:2  |LOT: 22 CON: II
WELL NAME: Forbes No. 1 WELL ID: T006737 CLASS: DPT
OPERATOR: J.E.English General Drilling & Well Servicing Ltd. || Target: ORD STATUS: DH - ABD

DRILLING DATA DATES COORDINATES SAMPLES

RIG TYPE: LICENCE ISSUED: 1985-05-08 N/S BOUND: 256.00 N TRAY: 6465
GRND ELEV: 240.00 SPUD DATE: E/W BOUND: 161.80 E POOL

KB ELEV: 241.00 TD DATE: 1985-08-09 NAD 83

TVD: 451.50 PBTD: COMPLETE DATE: SURF LAT: 44.61961917

WORKOVER DATE:

PLUG DATE: 1985-08-19

SURF LONG: -81.09060389

BOT LAT: 44.61961917
BOT LONG: -81.09060389

|FOrRMATION | T10Pp | TW | ELEV ||LOCATION COMMENTS
ACCURACY METHOD OBTAINED

DATE

https://www.ogsrlibrary.com/wellcards/printablecard.php?I=T006737&geo_source=

Within 20 metres Well Records (1954 to 1997)

Some content could not
be displayed because it
requires a member login
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5/27/24, 3:13 PM Petroleum Well Data for T006737

HOME

Advanced Search - Well Location Map -

Ontario Petroleum KMZ

Results for T006737

Well Card More... Plugging Record = Production Records = Geophysical Logs = Fluid Analyses = Core Analyses = Scans

Plugging Record Located:

PLUG PLUG BACK
CONTRACTOR PLUG DATES DATES DRIFT THICKNESS

J.E. English General

A . START Aug 14, START
Etrélhng & Well Service DATE: 1985 DATE: 4.50 m
END Aug 19, END
DATE: 1985 DATE:
PLUGGING NOTES

Plug #1 - Set bridge at 430.9m, 3m of stone, 5 sacks of cement, tagged at 414.5m.
Plug #2 - Bridge at 93m, 3m of stone, 8 sacks of cement.

Plug #3 - Bridge at 15m, 3m of stone, 10 sacks of cement.

Filled hole with clay - pulled 219mm casing.

PLUG TOP BASE
NO. DEPTH (m) DEPTH(m) CPMENTAMOUNT CEMENT TYPE
1 43090 5 Sacks
2 93.00 8 Sacks
3 15.00 10 Sacks

Copyright (¢) 2007 - 2024 Oil, Gas & Salt Resources Library.

Terms of Use

Worked hard for 0.00439500808716 seconds

https://www.ogsrlibrary.com/wellcards/wellcard.php?I=T006737&v=plugging 11



5/27/24, 3:11 PM Well Card for HO00032

CTY: Grey | TWP: Keppel |TRACT: 2 LOT: 22 CON: IIS
WELL NAME: Imperial Oil No. 527 - W. Radbourne No. 1 WELL ID: H000032 CLASS: NPW
OPERATOR: Imperial Oil Ltd | Target: PRE STATUS: GS - ABD
DRILLING DATA DATES COORDINATES SAMPLES
RIG TYPE: Cable LICENCE ISSUED: N/S BOUND: 685.00 S TRAY: 7794
GRND ELEV: 240.18 SPUD DATE: E/W BOUND: 500.00 E POOL
KB ELEV: 240.79 TD DATE: 1955-08-09 NAD 83
TVD: 497.43 PBTD: COMPLETE DATE: SURF LAT: 44.62548167
SURF LONG: -81.09188528
WORKOVER DATE:
BOT LAT: 44.62548167
PLUG DATE: 1955.00-27 BOT LONG: -81.09188528
|FOrRMATION | T10Pp | TW | ELEV ||LOCATION COMMENTS

DATE ACCURACY METHOD OBTAINED

Within 20 metres Well Records (1954 to 1997)

Some content could not
be displayed because it
requires a member login

https://www.ogsrlibrary.com/wellcards/printablecard.php?I=H000032&geo_source=



5/27/24, 3:10 PM

Petroleum Well Data for HO00032
HOME

Advanced Search - Well Location Map - Ontario Petroleum KMZ
Results for HO00032

Well Card = More... = Plugging Record = Production Records

Geophysical Logs | Fluid Analyses = Core Analyses = Scans

Plugging Record Located:

PLUG CONTRACTOR PLUG DATES PLUG BACK DATES DRIFT THICKNESS
English & Mullin START DATE: Sep 28, 1955 START DATE: m
END DATE: Sep 27, 1955 END DATE:

PLUGGING NOTES

1-8" lead plug was set at 1052'. 1-10" lead plug was set at 266' and 3 sacks of cement were run on top. 1-10" wood plug was set at 17'. 10 3/4 casing was cut off well below ground level and a steel plate was welded on top.

PLUG NO. TOP DEPTH (m) BASE DEPTH (m) CEMENT AMOUNT CEMENT TYPE

Copyright (c) 2007 - 2024 Oil, Gas & Salt Resources Library.
Terms of Use

Worked hard for 0.00374817848206 seconds

https://www.ogsrlibrary.com/wellcards/wellcard.php?l=H000032&v=plugging

7

































APPENDIX D

MECP Water Well Records

GSS Engineering Consultants Ltd. (21-112)
August 2025



TABLE D-1: SUMMARY OF MECP WATER WELL RECORDS
Proposed Subdivision, Part Lot 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake)

Ref. Well ID Township UTM Coordinates Date and Casing [ Water |Pump Test Well (Formation (depth to bottom of each layer in ft)
No. Concession and Lot Contractor Dia Found |[Static Level (ft) Use or
(in) (ft) [Pump Level (ft) Final
Test Rate (gpm) Status
Duration (h:mm)
1 2501539 () |SHALLOW LAKE 17 492665 4940488 W [1949/05 5505 (4 4 FR 0106 36/110/2/1:0 DO SILT GRVL 0008 ROCK 0110
VILLAGE
2 2501661 () [KEPPEL TOWNSHIP OR |17 492565 4940673 W |1953/09 5505 |4 4 FR 0080 40/75/2/0:30 DO PRDR 0080 LMSN 0097
S 02023
3 2502219 () |SHALLOW LAKE 17 492615 4940615 W [1953/10 5502 (4 4 FR 0107 35/45/5/3:0 DO GRVL STNS 0030 BRWN ROCK 0107
VILLAGE
4 2502228 () |SHALLOW LAKE 17 492925 4940398 W [1957/11 5505 (4 4 FR 0085 40/50/10/1:0 DO LOAM 0002 ROCK 0010 WHIT LMSN 0085
VILLAGE
5 2502237 () |SHALLOW LAKE 17 492795 4940423 W [1962/03 5505 [5 5 FR 0116 50/60/18/1:0 DO LMSN 0003 BRWN LMSN 0120
VILLAGE
6 2502238 () |SHALLOW LAKE 17 492565 4940523 W [1962/04 5502 [5 5 FR 0115 56/56/12/2:0 DO ROCK SHLE 0005 GREY LMSN 0129
VILLAGE FR 0120
7 2502239 () |SHALLOW LAKE 17 492390 4940623 W [1964/04 5505 [5 5 FR 0080 51/85/15/1:0 DO BRWN FILL 0001 BRWN LMSN 0005 WHIT LMSN 0025
VILLAGE BRWN LMSN 0122 GREY LMSN 0125
8 2502240 () |SHALLOW LAKE 17 492885 4940438 W [1964/06 5505 [5 5 FR 0043 22/23/15/1:0 PS BRWN CLAY STNS 0025 BRWN LMSN 0045
VILLAGE
9 2502604 () |SHALLOW LAKE 17 492665 4940443 W [1968/05 5507 [5 5 FR 0120 60/135/5/3:0 DO LMSN 0040 BRWN LMSN 0143
VILLAGE FR 0138
10 |2502621() [SHALLOW LAKE 17 492540 4940563 W [1968/08 5507 [5 5 FR 0200 70/130/6/2:0 PS PRDR 0105 BRWN LMSN 0205
VILLAGE
11 |2503018 () [SHALLOW LAKE 17 492635 4940583 W [1969/06 5507 5|FR 0100 35/60/7/2:0 DO BRWN LMSN 0109
VILLAGE
12 |2503194 () [SHALLOW LAKE 17 493015 4940573 W (1970/04 5502 5|FR 0060 21/25/14/2:30 DO BRWN GRVL STNS 0016 BRWN ROCK 0060 GREY ROCK
VILLAGE FR 0078 0080
13 |2504245() |KEPPEL TOWNSHIP OR |17 492435 4940723 W |1973/08 3408 |6 6 FR 0100 26//4/6:0 DO CLAY SAND STNS 0001 WHIT LMSN 0116
S 02023
14 |2504304 () [SHALLOW LAKE 17 492435 4940573 W [1973/08 5505 5|FR 0122 60/80/7/1:0 DO BRWN LOAM 0002 BRWN LMSN 0122 WHIT LMSN 0157
VILLAGE
15 (2504420() |[SHALLOW LAKE 17 492376 4940523 W [1973/10 5507 [5 5 FR 0130 40/130/8/2:0 DO LMSN 0163
VILLAGE
16 (2504594 () [SHALLOW LAKE 17 492559 4940456 W [1974/03 5507 [5 5 FR 0150 40/150/4/2:0 DO LMSN 0160
VILLAGE
17 (2505251 () |[SHALLOW LAKE 17 493067 4940544 W [1975/05 5507 [5 5 FR 0060 16/40/8/2:0 DO CLAY STNS 0012 LMSN 0080
VILLAGE
18 (2505286 () [SHALLOW LAKE 17 492996 4940476 W [1975/05 5507 [5 5 FR 0100 25/100/7/2:0 DO LMSN 0120
VILLAGE FR 0110
21-112 1of2 August 2025



TABLE D-1: SUMMARY OF MECP WATER WELL RECORDS

Proposed Subdivision, Part Lot 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake)

Ref. Well ID Township UTM Coordinates Date and Casing | Water |Pump Test Well (Formation (depth to bottom of each layer in ft)
No. Concession and Lot Contractor Dia Found (Static Level (ft) Use or
(in) (ft) |Pump Level (ft) Final
Test Rate (gpm) Status
Duration (h:mm)
19 2505291 () [SHALLOW LAKE 17 493000 4940541 W [1975/04 5507 [5 5 FR 0075 5/30/15/2:0 DO CLAY STNS 0005 LMSN 0082
VILLAGE
20 (2505523 () |[KEPPEL TOWNSHIP OR |17 492910 4940561 W [1975/11 5507 6|FR 0060 12/60/8/2:0 DO HPAN STNS 0012 LMSN 0090
S 02022 UK 0083
21 |2505592 () |SHALLOW LAKE 17 492815 4940523 W [1976/03 5505 6|FR 0105 36/50/7/1:0 Cco BRWN STNS LOAM LOOS 0003 GREY LMSN 0107
VILLAGE
22 |2505620 () |SHALLOW LAKE 17 492865 4940573 W [1976/05 5507 6|FR 0060 16/45/12/2:0 DO CLAY STNS 0012 LMSN 0097
VILLAGE
23 |2506010 () |SHALLOW LAKE 17 492615 4940423 W (1976/09 5507 6|FR 0105 70/100/20/1:0 DO CLAY 0002 LMSN 0154
VILLAGE
24 (2506177 () |KEPPEL TOWNSHIP OR |17 492565 4940723 W [1977/07 5505 6|FR 0115 58/240/5/2:0 co BRWN LOAM 0002 WHIT LMSN 0018 BRWN LMSN 0145
S 02023 GREY LMSN 0227 BLUE SHLE 0235 RED SHLE 0247
25 |2506376 () |SHALLOW LAKE 17 492765 4940423 W (1977/06 5507 5|FR 0088 62/200/8/2:0 DO CLAY 0008 LMSN 0215 BLUE SHLE 0223 RED SHLE 0240
VILLAGE CON 08 008 FR 0215
26 |2506377 () |SHALLOW LAKE 17 492815 4940423 W (1977/06 5507 5|FR 0088 64/130/5/2:0 DO CLAY 0003 LMSN 0150
VILLAGE CON 08 008
27 |2507162 () |SHALLOW LAKE 17 492715 4940573 W (1979/10 5507 6|FR 0215 59/245/6/2:0 DO GRVL FILL 0006 LMSN 0228 BLUE SHLE 0236 RED SHLE
VILLAGE
28 |2508126 () |SHALLOW LAKE 17 492515 4940523 W (1983/10 5505 5|FR 0075 75/190/4/2:0 DO BRWN LOAM 0001 BRWN LMSN 0012 GREY LMSN 0028
VILLAGE BRWN LMSN 0141 GREY LMSN 0196
29 |2508293 () |SHALLOW LAKE 17 492715 4940323 W (1984/05 5505 5|FR 0030 /130/4/1:0 DO GREY STNS FILL 0003 BRWN LMSN 0006 BRWN LMSN
VILLAGE FR 0060 0108 GREY LMSN 0142
30 (2508536() |SHALLOW LAKE 17 492515 4940323 W [1985/11 3316 |5 5 FR 0130 25/50/15/1:0 DO BRWN ROCK CLAY FCRD 0008 BRWN ROCK 0090 GREY
VILLAGE 030
31 |2508826 SHALLOW LAKE 17 492865 4940323 W (1987/03 5507 5 35//10/1:0 DO LOAM STNS 0003 LMSN 0110
(04143) VILLAGE
32 7137287 KEPPEL TOWNSHIP OR |17 492527 4940656 W |2009/11 5505
(z103217) AlS 02 023
33 |7363044 KEPPEL TOWNSHIP 17 493103 4940925 W [2020/04 5505 [6.196 [UT 0070 47/50/5/2: DO BLCK LOAM 0002 BRWN SAND STNS 0024 BRWN LMSN
(2329254) 0100 FCRD 0026 BRWN LMSN 0042 BRWN LMSN LYRD 0070
A294904 GREY LMSN 0102
21-112 20f2 August 2025



TABLE D-2: SUMMARY OF PUMPING TEST DATA FROM MECP WATER WELL RECORDS
Proposed Subdivision, Part Lot 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake)

Ref. | Well ID | Casing| Well | Static | Pumping | Pumping Total Specific | Recovery Water Level (Pump Test Recommended
No. Dia | Depth | Level | Method Rate Drawdown | Capacity (ft) Static Level (ft) Pumping Rate

(in) (ft) (ft) (gpm) (ft) (gpm/ft) Pump Level (ft) (gpm)

Test Rate (gpm)
Duration (h:mm)

1 2501539 4 110 36 Pump 2.5 110 0.02 N/A 36/110/2/1:0 -
2 2501661 4 97 40 Pump 2.5 35 0.07 - 40/75/2/0:30 -
3 2502219 4 107 35 Pump 5 10 0.50 N/A 35/45/5/3:0 -
4 2502228 4 85 40 Pump 10 10 1.00 - 40/50/10/1:0 -
5 2502237 5 120 50 Pump 18 10 1.80 - 50/60/18/1:0 5-10
6 2502238 5 129 56 Pump 12 0 >100 N/A 56/56/12/2:0 5
7 2502239 5 125 51 Pump 15 70 0.21 N/A 51/85/15/1:0 5-10
8 2502240 5 45 22 Pump 15 1 15.00 - 22/23/15/1:0 5-10
9 2502604 5 143 60 Pump 5 75 0.07 N/A 60/135/5/3:0 5
10 | 2502621 5 205 70 Pump 6 60 0.10 - 70/130/6/2:0 5
11 | 2503018 5 109 35 Bailer 7 25 0.28 - 35/60/7/2:0 5
12 2503194 5 80 21 Bailer 14 4 3.50 21 after 30 min (100%) 21/25/14/2:30 7
13 | 2504245 6 116 26 Bailer 4 100 0.04 - 26//4/6:0 4
14 | 2504304 5 157 60 Bailer 7 20 0.35 60 after 60 min (100%) 60/80/7/1:0 5
15 | 2504420 5 163 40 Bailer 8 90 0.09 N/A 40/130/8/2:0 5
16 | 2504594 5 160 40 Bailer 5 110 0.05 - 40/150/4/2:0 4
17 | 2505251 5 80 16 Pump 8 24 0.33 - 16/40/8/2:0 5
18 | 2505286 5 120 25 Bailer 7 75 0.09 - 25/100/7/2:0 7
19 | 2505291 5 82 5 Bailer 15 25 0.60 - 5/30/15/2:0 15
20 | 2505523 5 90 12 Bailer 8 48 0.17 - 12/60/8/2:0 5
21 | 2505592 5 107 36 Bailer 7 14 0.50 - 36/50/7/1:0 5
22 | 2505620 5 97 16 Bailer 12 29 0.41 - 16/45/12/2:0 5+
23 | 2506010 5 154 70 - 20 30 0.67 - 70/100/20/1:0 5
24 | 2506177 6 247 58 Bailer 5 182 0.03 - 58/240/5/2:0 5
25 | 2506376 5 240 62 Pump 8 138 0.06 N/A 62/200/8/2:0 5
26 | 2506377 5 150 64 Bailer 5 66 0.08 - 64/130/5/2:0 5
27 | 2507162 6 245 59 Air 6 186 N/A - 59/245/6/2:0 6
28 | 2508126 5 196 75 Bailer 4 115 0.03 119 after 60 min (38%) 75/190/4/2:0 3
21-112 1of2 August 2025



TABLE D-2: SUMMARY OF PUMPING TEST DATA FROM MECP WATER WELL RECORDS
Proposed Subdivision, Part Lot 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake)

Ref. | Well ID | Casing| Well | Static | Pumping | Pumping Total Specific | Recovery Water Level (Pump Test Recommended
No. Dia | Depth | Level | Method Rate Drawdown | Capacity (ft) Static Level (ft) Pumping Rate
(in) (ft) (ft) (gpm) (ft) (gpm/ft) Pump Level (ft) (gpm)
Test Rate (gpm)
Duration (h:mm)
29 | 2508293 5 142 - Bailer 4 N/A - N/A /130/4/1:0 3
30 | 2508536 5 140 25 Bailer 15 25 0.60 - 25/50/15/1:0 10
31 | 2508826 5 110 35 Air 10 N/A - 35 after 45 min (100%) 35//10/1:0 8-10
32 | 7137287 | - - - - - - - - - -
33 | 7363044 6 102 47 Pump 5 2.7 1.85 47 after 1 min (100%) 47/50/5/2:0 5
21-112 20f2 August 2025



Ontario

Ministry of
Environment
and Energy

Print only in spaces provided.

Mark correct box with a checkmark, where applicable.
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The Ontario Water Resources Act
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W 4 20 4 Zz V m é
Address Date .53
completed
-~ day month  year
RC El ion RC Basin Code it fii iv
L RIS S O B L1 Lo by
25 26 30 3t 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Depth - feet
From To

A

7 | /%

N
E

~

foen o il 2l

/€<

/27

e akad

@Mwll!l\xl{

RN

R N T

’3—2J(‘0H1

1 [0 Replacement well

1 5
2 [1 Observation well 8 [] Abandoned, poor quality
3 [0 Testhole 7 [0 Abandoned (Other)
4 0 Recharge well 8 {1 Dewatering
i
\
WATER USE g
1 O Domestic 5 [T Compmercial 9 [0 Notused
2 [J Stock s ﬂd&ﬂpal w (J Cther....
3 O Irrigation 7 [1 Public supply
+ 0O industrial 8 [] Cooling & air conditioning -
METHOD OF CONSTRUCTION ¥
1 0 Cable tool 5 m;rcussion 9 [0 Driving
2 [] Rotary (conventional) s [J Boring w O Digging
3 [1 Rotary (reverse) 7 O Diamond 1 O Other ..o
4 O Rotary (air) s [ Jetting

Drme,

WELL
wo 5

14 15 21 a2 43 54 65 75 80
4 WATER RECORD 51 CASING & OPEN HOLE RECORD (SsilzesNof)opening 3-8 | Diameter 33 | Length 39-40
i t No
Water found Inside ) Wall Depth - feet =Z| (SlotNo.
at - fe;?u Kind of water diam Material thickness - . H inches feet
11 presh O O Sulphur ™ |nch|:_s” = inches i 2 | Material and type w Depth at top of screen |
4 ¢ [0 Minerals ! B,Gﬁel . 118 o Al
A-/JJ 20 saty & O gas 2 Galvanized (7]
‘L 3 O Concrete 05 a a feet
518 | 1 [ presh ° 8 Sulphur ¢ y 4 [1 Open hole
‘ Minerals s [1 Plastic
Ay~ |70sw o fan 61 PLUGGING & SEALING RECORD
o 7-18 1 1 [0 Steel " -2
22 | ) Fesh * O Sulphur * > [ Galvanized Wular space [0 Abandonment
4 [ Minerais Depth set at - feet
2 0 Salty ; a 0 Concrete { p ) ]
¢ [ Gas 4 Wen hole d JJd From To Materiai and type (Cement grout, bentonite, etc.)
B-3 |y ] presh * O Sulphur s U Plastic ] 417
« O Minerals = ? g‘ /
2 0 salty | O Gas 2425 | 1 [] Steel 2730 —
5 ko 2 [] Galvanized s 25
303 O Fresh * O Sulphur 3 [0 Concrete
> O sal O Minerals 1 [1 Open hole %620 30-23 |80
Y s 0 Gas s O Plastic
Pumping te Qod | Pumping rate n-1a Durati7 of pymping [
71 + 0 Pumﬁ ailer /Jd* GPM ¢ L Hours ......... Mins LOCATION OF WELL
! Water level ) ] ’ In diagram below show distances of well from road and lot line.
Static level | o ¢ purping Water levels during ' [ Pumping 2 [JMEcovery Indicate north by arrow.
[ X‘ 226 | 15 minutes | 30 minutes 45 minutes 60 minutes
[’ %-28 34
u ™
] feet feet feet feet feet feet
Z | If flowing give rate 38-41 | Pump intake set at Water at end of test 2
= 9
% GPM D7M Adb feet Z-eCar 0 Cloudy
2 | Recommended pump type Recommended 43-45 | Recommended 46-49
o O pump setting pump rate J
Shallow ee) g/ -
4 i / d feet / a GPM
. %sa
FINAL ST. S OF WELL b
ater supply O Abandoned, insufficient supply 8 [ Unfinished

202538

29

Name of Well Contractor

Well Contractor's Licence No.

<227

Data

source

58 |Gontracctor

59-82

5540

Date received 63-68 |30

FEB 2 3 2000

Date of inspection

Va.

Hhspedtor 7

Well Technician's Licence No.

Submission date

day mo yr
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The Well Drillers Act

Department of Mines, Province of Ontg

ate Completed .. . /f7

Pipe and éasing Record

Pumping Test

Casingdiameter(s)..../.’...J,.ﬁ:.......,........

Date .

..%/ﬁ - 9‘7 @/f
Developed Capacity . e . e

Duration of Test. / £
Pumping Rate A .‘5.‘.’. .
Drawdown . Zga~.

Static level of completed w

Length(s)ofcasing(s)./uf.(.......................
Length of scfeen . ... ..... ...,

74W

Type of scréen. . .. ..............
Typeof pump. ... ... . ... .. i
Capacityof pump . . . ..... ... ...

Depth of pump setting . . ..........................|Is well a gravel-wall type?.

Water Record

Depth(s) Kind of

/"/"‘9 Water Honzon (s) Water

No. of Feet
Water Rises

Kind (fresh or mineral) . M

Quality (hard, soft, contaifs iron, sulphur etc)

| L€l | frek
/

Appearance\(clear,cloudy,coloured)..................................,..... /

7
To 2
/

For what purpose(s) is the water to be used? .

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

What is source of contamination? M\-‘( B4

Enclose a copy of any mineral analysis that has been made of water............ 3

Well Log
Drift and Bedrock Record

Location of Well

From

In diagram below show dfgances of well

———4%%/( o ft .- ft. from road and lot line E W
s /&M 0 1
AN >3 /o /\V/
Nt o L on b o Lo L7 oz,
el /gf{’/"’ e = se8 ! / N

LAY ™

A’IV*MH'J/H’ 90N

et D
7 7

Situation: Is well on upland, in valley, or on hillside?.
Drilling Firm
Address........... s
Recorded by .2/ [

Date........../...... %5

- —
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IqlR [ L9 Ly C)I Ly W{DIN ey *Jf'N_,%z 1354
’ AL BRANCH
E y
JyyﬁLWL ok i o
) f z 3 The Well Drillers Act
@ Department of Mines, Province of Ontario
County, or Terri r;%tty o r\.#’ e Township, Wy /kﬁ W st ) ........
UME Street and mber (if in Village, Town or City).. ...t iiirrurrecrerunsrareesesnssanne
Owner... . . - - - - - - - -0 Address..... A o L. Tl rfri Ceee <, eneeeeenae
Date Completed ..... . .L Lonod. /. &-.52. .. .Cost of Well (excluding pump)....... ! ? DL
3T month) T (yean)
Pipe and Casing Record Pumping Test
Casing diameter(s)........ 4. —-,? S CETRRPRPRRERS Date............. f A8 N
Length(s) of casing(s)........ A /tu S Static level...... ‘.. ‘/ 45' ................... e e
Typeofscreen.................foii i Pumping level. . . AT b eeaanaas e
- ~ f ! t ? a
Lengthofscreen............coiiiiiiniinnneaan. Pumping rate......... LS G e W
Distance from top of screen to ground level............ Duration of test.. ... :;. ey e
Is well a gravel-wall type?.............c.iivnenn.. Distance from cylinder or bowls to ground level.................
Water Record
Kind (fresh or mineral)............ e A ;’ LA De&,th(s) Kind of No. of Feet
z Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.)............. / ........ Wil Horizon(s) X )
Appearance (clear, cloudy, coloured).................... e @A A .. /’, L7
For what purpose(s) is the water to be used?........... Aoy irdl oo v 4 o
How far is well from possible source of contamination?. .. .. 206, ./..’;!". . e
What is the source of contamination?............. Fodoativn .. Legarctl oo
Enclose a copy of any mineral analysis that has been made of water..............
Well Log y v
Overburden and Bedrock Record From | To Location of Well
Prowi)y  driled 0ft |£R.1t In diagram below show distances of
e s /e, Je roc k S|P :lv.ell from ;oabd and lot line. In-
Py 7 t rt .
/ b a e L Al ‘g/ ’ ans/va ieare o y arrow
/ ?6' f;f it b _/%
)y ? P e A f‘t’; il + L
' o S » 7
1 g . ,2‘ = ity A o ale v
71 - g 7 Iz
L4 aBalt oy Lol 4 «ff,icA
4{_«' A‘// A _L;:“fi }':M “;("l_’l‘ I S
w .- rg? {/j / /
Lt )LM
. '-“k t// h"‘-\“\-\‘ .
PR .,/«:-.’/J ) ./ r , 1 \\.\\,\
S A T i3
S 7
Sitvation: Is well on upland, in valley, or on hillside?.......... .lcocivordlliiii
Drilling Firm..........c...ciiiiiiiiiee, biianese .’L' B d
Address.................... e ?{?;nﬂf ..... D SN
Name of Driller. . ..........% f. ..f ..... A Address. .. /i ters St Lol
Date................. /4, . / Of—— S Licence Number.......... Aok g
......... SN o A R aIE (A ts DR
ForM 5 Slgnature of Llcensee
\\’/
CSS.St
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Basin IQ&‘ l L1

The Well Drillers Act
Department of Mines, Province of Ontario

Water Well Record

County or Territorial District. . ,(%,% ........ Fewnship, Village,
mber (if in Village, Town or City). .

Owner . AN . . . ......... Address. .
Date Completed . / / /\ g ......... Cost of Well (excluding pump)
(day) (month) (vear)

Pipe and Casing Record
Casing diameter(s)...... 5‘ / - ./., ................ Date. .. e e e
Length(s) of casing(s)...... 4 .M_ ......... Static level. jj .. : 27 e,
Typeofscreen..........ccoiiiiiiiiiiiiiinninainn. Pumping level. . . ?‘ 4 N [P
Lengthofscreen.............. ..., Pumping rate. < 5 ‘7/.'(/4’47./!."?’“ >
Distance from top of screen to ground level............ Duration of test.. . jm .....................
Is well a gravel-wall type?. .. P2 . Distance from cylinder or bowls to ground level.................

Water Record

Kind (fresh or mineral)........... P M T De&,th(S) K“i’:gf ‘l‘q’:-t:: gle;t‘

Quality (hard, soft, contains iron, sulphur, etc.).... . &AL . ... ..., Horizon(s)

Appearance (clear, cloudy, coloured)........... el /...

For what purpose(s) is the water to be used?..... %&&e/ ............... ‘% ZZ/ ‘@ 2 é /
.......................................................................... \es Ja

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

What is the source of contamination?. <. a2t~ = 2 A

Enclose a copy of any mineral analysis that has been made of water..............
Well Log
Overburden and Bedrock Record From | To Location of Well 1Y
0 ft. U X In diagram below show distances of ]

/\W y 70 well from road and lot line. In- 3‘

"Z Z é 30 / 22 dicate north by ?S(SW. :
° N
A A

Sitvation: Is well on uplgnd, in valley, or on hillside?
Drilling Firm.. W’L/ W

ForM 5 Slgnature of Llcens

085 88




i
O The Water-well Drillers Act, 1954
Basin Q& J_|_|_| Department of Mines
Water-Well Record

ip, Nillage, Town or City

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

(day) (month) (year)
Pipe and Casing Record Pumping Test

Casing diameter(s) ........... l/{ ............................................. Static level ............ .416' ....................................... pevenenanes

Length(8) ..ccoeeveveeeceeeeveereseseseesonnns 3\5(# ........................... Pumping rate ................A... AL »é/ﬂ("v/’///.l/ .......

TYDE Of BCTEN ... rirrroo e eeeeseeeerreressne o nssseessse e eeseesseesssess e Pumping level ......... Sl artecarssasessnsensnsnssans

Length of SCreen ...l ......comreereennvesrecsnnesessssssssessnessssnsessnes Duration of test ..............~ . -.tt{. ......................................

Well Log Water Record
Depth (s) Kind of water
Overburden and Bedrock Record From To at which No. of feet (tl;esﬁ, s:?t;,r
£t fe. water (8) water rises or sulphur)
: found
’éw ‘,44'{/ a ~Z v
/1.‘X‘; —y J_ .-.2 /d :
i Ml Data /0 g5 &3 - “3 Lol
| yd -

For what ose(s) is the water to be used? W%Z

or what purp P ) Location of Well ‘
UPSIIUD SHE 0E SONNIIPINIIINNURIINBRLEIINIIGERS 'lll.l.cl ‘c'ﬂz&w ..................... In diagram below show distaHCes Of well frOm ”
Is water clear or cloudy?.................... C s road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?.... £ k. \»L_tf
) / .............................. "‘\
Drilling firm ...... :,{( ............ (T X P L

Address ......coceereersssseennen : /,‘JM .............. ¢

Licence Number.32f3\’) ......

I certify that the foregoing
statements of fact are true.

Date..Adz4/.257.. /?{J/ ...... [L ......

fgnature

orm §

88 §x
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ElevéER [

Basm
County or District

L&##V

1741 WATER WELL RECO,

‘ )
GROUND WATER BRANCH
25 No
A o 192

ONTARIO WATER
WSS %mmssaoM

22

Tmel-np“‘v illage, Towsssgltry 2o {07 TR -
_Date completed ... .5 //1 ........ LS T

Casing and Screen Record

(day

,-»(*/\a-éé;u- ,é./é .............................................

Pumping Test

Inside diameter of casing...{ A Static level ......... J" ..... /{’ ........................................................
Total length of casing . 3 A LA Test-pumping rate ... / & ... GPM.
Type of screen e ‘ Pumping level. ... é 0 /{— .................................................
Length of screen . / Duration of test pumping........ / #ﬂl/R ............................
Depth to top of screen . - Water clear or cloudy at end of test C AoU 0‘{ ...........
Diameter of finished hole £—M~ Recommended pumping rate . ‘5'6/0 v .G.PM.

with pump setting of f o .. feet below ground surface

Well Log Water Record

Depth(s) at Kind of water

From To

Overburden and Bedrock Record £t ft which water(s)| (fresh, salty,
N : : found sulphur)
_,A’Li?gd /A= 0 J [ /6 | FRESH
ﬁ_/\_m ,Z‘:v-n ) A/é"»\ 2 ‘? N7

(s) is the water to be used?. .. ,DOM' T

For what purpose

YPLAAD. .

I on h11151de7‘ .

73‘

Is well on upland, in valle%

Drilling or Boring Firm

Name of Driller or Borer..

L3
Address...... ..

Lo Alan BN

] ormg Contractor)

Form 7 5M-61-3852

OWRC COPY

N Locatiop of Well

W——-—C In diagram below shq
$ road and lot line.

- distances of well from

d 1cate ”pqﬁbﬁby arrow.

O

D>
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B |5 (O] 6 G WATER WELL RECORD -

AR T DRRIVH
MR WATER Bra |

10 WATER
)i RESOUR@E&ID{!MMK B

i 'J}!UQ

Basin LQ%L_ . .
County or Distriet .. CIAE Yo Temmship, Village, T Iemseny*g///'\ /"J"//'/// .........
................................................... “ ...........Date completed. _43 UUTUO /?/’-/741

(day month

_ ‘,Sﬁ,z?ss_ou,_....m&,ﬂms

Pumping Test

Insice diameter of casing........ 5 . /, ..............................................
Total length of casing
Type of screen

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

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

”

Diameter of finished hole

Static level .. S oo

Test-pumping rate G.PM.

;574; .......................................................

-’

Pumping level ... ...
Duration of test pumping. ...

Water clear or cloudy at end of test

Recommended pumping rate ..

with pump setting of ... /O O . feet below ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F ;g m }‘to which water(s)| (fresh, salty,
' : found sulphur)
£y / - 7
Aot L L S5 /RS -1 /
/ (Q () '1'
For what purpose(s) is the water to be used? Location of Well
/CZ/W% ________________________________________ In diagram below show distances of well from
road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hil llside?. _,/fl(_«éé/t—&é( ......... ‘f
Drilling or Baying Firm_ ... /L.é a/éfa %f#‘}’—fé’h(
................. /‘\j/(ﬁé/méﬂ, |
AQAIESS g ‘
AN
................................................................................................................... ¢ :
Licence Number.. ... // y 4 //” ’ ‘
Name of Driller or Borer. ... (& !
: Son
'yﬁ,{ ) :
14 g;

Form 7 15M Sets

60-5930

OWRC COPY
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2 rlle Ontario Water Resources Commission Act

v Lo 'QW WATER WELL RECORD R e
%?&%ty’ﬁ"]%mct%y ....................................... e Fownshp, Village, Fawn-onCity  —~, - .. 4

3 A
ess. M‘V/’ ...... % o

Casing and Screen Record Pumpmg Test

Inside diameter of casing. . &) e oo Static level ... J'/ %{/7\ ...........................................

Total length of casing 3 0 %«/{\‘ ST UTUU P Test-pumping rate . U . GPM.
-
o LU PP Pumping level..

Type of screen . ... ... f ... ... | Pumpmglevel ... QT gL

Length of screen ... USSP PP Duration of test pumping......... . /%‘tk/]v

Depth to top of screen .. S . L Water clear or cloudy at end of test . A0l '
1
Diameter of {inished hole A . U Recommended pumping rate r& /6’ .. GPM.
with pump setting of . & 6 . feet below ground surface
Well Log Water Record
! From To Depth(s) at | Kind of water
Overburden and Bedrock Record ft. tt. which water(s)| (fresh, salty,

found sulphur)

B - 1, / Fo- '
At =, //4/;«_ 2 AR\;{ o /{g_ J‘ / L M »
E Z - Z 7

‘ . - oL S 4
M"V_MM Q ;‘
Jra'b\__j.«, t./ef\.fy\, e ‘4/2\\—\ 72

o
N
N
I

- e
T :
For what purpose(s) is the water to be used?.... ,Bm BTN . a;ﬁ P Location of Well
' In diagram below show distances of well from w E

i ™goad and lot line. Indicate north by arrow.

Is well on upland, in valley, or on hil lIside? . . . orv—t S

Drilling or Boring Flrm&?%ﬁﬁk%o ‘
N E

Address... (c,;z/c. Le.... L e

DI At o g NPT UUUPPORP SR PP

......... /ZC}\ / A k\

* (Slgnature of Llcensed Drll g or Boring Contractor)

Form 7 10M-62-1152

OWRC COPY |




”'@QR I LH C\ l LHDJ 2,,1/ \éjhe Ontario Water Resouces Commls ion Ac? W} ‘\vv |
mel S 1071501 WATER WELL RECORD. -
Besm r—‘@g—lﬁ—y
Owner.. ﬂ/f// [FO C /70/9 EH  addes.

(prmt in block letters)

Casing and Screen Record

Inside diameter of casing... ... { A Static levei
Total length of casing '2 7 ................................. Test-pumping rate .

Type of screen Pumping level ... .. . =&

Length of screen. .. .. ... ... ST PP PP PP Duration of test pumping...... . / ~#F€@CA . ..
Depth to top of screen....... .. "'f' Water clear or cloudy at end of test . .. & lfr
LY
Diameter of finished hole . .. A - Recommended pumping rate . . % / O ~ GPM
with pump setting of ... j s N feet below ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record Fﬁ)m ’%‘to which water(s)| (fresh, salty,

found sulphur)

2.5 )
4 &1 #3 et A

I 4

) Y
2

AAA_JA )

For what purpose(s) is the water to be used? el A g W’ E Location of Well

In diagram below show distances of well from

d and lot line. Indicat th b .
Is well on upland, in valley, or on hillside? road and ot Hne. Incienk nof v amow

Drilling or Boring Firm ﬂlf? ...................................... Yy

Form 7 15M-60-4138

OWRC COPY /




G/ a 7

3 9

17 492650 Ceneul
5 K929 zmﬁg’f"‘/
& 0780
L2 |

County or District ...«

The Ontario Water Resources Commission Act

......... ......,.3,,,4v...,..,‘...............A.TownshlpTown or Clty
fol—2 Date completed.. ....... Z .................. 7

(day

Inside diameter of casing...... ... \53//6 .................................. Static levei ... ... éd ...........................................................
577 5
Total length of casing ... ... 4 ....... o Test-pumping rate ... .. .52 ..G.PM.
Type of screen PO PR PSSR Pumping level.............. /j\{ ........................................
Length of screen. .. ... ... .. Duration of test pumping........... ...
Depth to top of screen..... . - SRR T Water clear or cloudy at end of test .
Diameter of finished hole ... .. 5 TSR PPP Recommended pumping rate ... 5 ........GPM.
with pump setting of /35 . feet below ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F;gm '%‘to which water(s)| (fresh, salty,
. : found sulphur)

 Hree Zmeeli QO 4O | /20 | Do A
o Frmeoddmir o4, ] +3 ,/37

Location of Well
In diagram below show distances of well from $

road and lot line. Indicate north by arrow.

. (Slgnature of Licensed Drllhnmor Bormg Contractor) 7 or ;44/
¥ .

Form 7 15M-60-4138 PLAN § 57

OWRC COPY LeT 22 e
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(print in block letters)

The Ontarioc Water Resources Commission Act

WATER WELL ECOR

‘2502621 |

Casing and Screen Record

Pumping Test

Inside diameter of casing............ S- ” .......................................... Static level . ............. 7OI .........................................................
Total length of casing.............. 57,1-, ........................................ Test- -pumping rate ... é ........................................... G.P.M.
Type of screen ... .. . s Pumping level.........,.‘..../...j ...........................................................
Length of screen..... ISUTURTRTITURTRT SRR URUUUPRRPRPPRIEPS Duration of test pumping............. ¢2 A s

Depth to top of screen ...

Diameter of finished hole ... .. ...

Water clear or cloudy at end of test
Recommended pumping rate. ... P.M.

feet below ground surface

with pump setting of .. /fD

Well Log

Water Record

Overburden and Bedrock Record

Depth(s) at Kind of water

From To

O i il B T
/05~ | 00 A00 ‘9/1&44
200 | A95°

4 y ]

Location of Well

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

¥

or Borlng Contractor)

(Slg'nature of Licensed Dr,ll

Form 7 15M-60-4138

OWRC COPY
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The Ontario Water Resources Commission Act . / -
2/ gy

i, - ) 2 5 O 30 1. 8 MUNICIP, CON,
Water imanagement in Ontorio | pRINT ONLY IN SPACES PROVIDED IE J 2 Yo 2, ﬁ ﬂ RS oz
: . 2. cHECK X[ CORRECT BOX WHERE APPLICABLE = +— 10 s \s 3% 73 24

COUNTY OR D!STRICT' TOWNSHIP, BORQUGH, CITY, TOWN, VILLAGE CON., BLOCK, TRACT, SURVRY, ETC. LoT 25-27
SHAL\_O w T O s
/3/140.4 LAKE L
OWN , ' - DATE COMPLETED . 48-53
Lok M o 2802 ﬁ' "
. YR
NG RC. ELEVATION BASIN CODE i ™
A ]éé A 75 5 2 N I
- 24 5 26 47
‘ LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce INSTRUCTIONS )
! GENERAL COLOUR MOST DEPTH -~ FEET
} u COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION P
"y‘,m L - O | /o9

v

@Q[Jﬁj_&]nﬁ”i RN

b L e b L NENREE NI NN
| I I

| L
L) ol 1,

32 LurH JHH:J I|||L¢|| L L 1
1 2 10 21 A 32 54 65 75 80
= SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 [LENGTH 39-40
411 ) WATER RECORD C}SlNG & OPEN HOLE RECORD/| | Z|(sior noy
w
WATER UND INS, WALL DEPTH — FEET
___..1._/6 KIND OF WATER j w R INCHES; FEET]
FEET ’ N M. MATERIAL THICKNESS FROM ¢ [MATERIAL AND TYPE DEPTH 7O TOP 41-34] 80
013 7 INCHES INCHES TO v OF SCREEN
1 PrResi 3 [ suLPHuR TETID — = 515 | o
/ 0‘0 200 SALTY 4 [ MINERAL 150 caLvaniZED , FEET
1518 19 0:; 3 [J CONCRETE ‘ 0
' CIFRESH 3 [J SULPHUR e petn PLUGGING & SEALING RECORD
- 2[0SALTY 4 [] MINERAL OPEN HOLE 0¢63 ET AT — FEET
- 3 73553 DEPTH SET AT —
2023 2 1718110 STEEL ! MATERIAL AND TYPE e ouT,
T FRESH 3 (J SULPHUR 2] GALVANIZED FROM T0 LEAD PACKER, ETC.)
2[JsALTY 4 [0 MINERAL 3] CONCRETE 3 &/0 10-13 13-17
25-28 29 7 ?
1 [JFRESH 3 [] SULPHUR 4 EN HOLE i — —~—
2[JSALTY 4 [] MINERAL 242501 [ STEEL 26 i 182 2'
2] GALVANIZED
30-33 Ll
1OFresH 3 O sutpHur > 3 0] CONCRETE =T 30-33([80
2[]SALTY 4 [ MINERAL 2] OPEN HOLE
3
PUMP{NG TEST METHOD 10 { PUMPING RATE 11-14(DURATION OF PUMPING
p LOCATION OF WELL
O pump 2 [BarfiLER o0 7 GPM, ours L2 & wins.
P Y F3 4 1 IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
STATIC TER LEW WATER LEVELS DURING MPING LOT LINE. INDICATE NORTH BY ARROW.
LEVEL PUMPING 2 [] RECOVERY
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N
RUMPING TEST METHOD 10| PUMPING RATE 1.-14| DURATION OF PUMPING
71 , . LOCATION OF WELL.
e o ' - 15-16 17-18 o 1
. F 1 0 pume ZKB“LER o a ‘0 [) ; GPM QLHOURSM MINS ’ ¢
¥ static WATER LEVEL 25 bl T O] PUMPING IN DIAGRAM BELOW SHOW DISWANCES OF WELL FROM ROAD AND
/ LEVEL END OF WATER LEVELS DURING 2 i LOT E ‘}NmCArE”JlORTH BY ARROW.
'_ PUMPING RECOVERY ‘ 3
w -1 22-24| 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
E 0 7 o —_ 0 2¢4-20 29.31 32.38] 3537,
0 36 FEET \50 FEET 3®FEET FEET FEET FEET k
2 i{F FLOWING. 38-841| PUMP INTAKE SET AT WATER AT END OF TEST 41
— GIVE RATE
o 1 [0 CLEAR z CLOUDY i
E GPM FEET “1
o} RECOMMENDED PUMP TYPE RECOMMENDED 43-45 RECOMMENDED 46-49
o PUMP ING
O sHALLOW XDEEP SETTING n XO FEET GPM
s0-53 e GPM./FT. SPECIFIC CAPACITY
54
FINAL WATER SUPPLY s [J ABANDONED, INSUFFICIENT SUPPLY
2 OBSERVATION WELL ¢ [J ABANDONED POOR QUALITY
STATU 3 El TEST HOLE 7 [J UNFINISHED
OF WEL 4 O] RECHARGE WelLL
55-56]
t [J DOMESTIC SXCOMMERCIAL
2 0 sTock ¢ (] MUNICIPAL
WATER 3 (0 IRRIGATION ? [J PUBLIC SUPPLY
USE 4 [J INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING
g O otHeRr ?* O NoT useD
" 57 g
1 0 cABLE ToOL s [0 BORING
METHOD 2 P ROTARY (CONVENTIONAL) 7 O DiAMOND
OF ' 3 (] ROTARY (REVERSE) s [J JETTING
) s s
DRILLING - : O ROTARY (AIR) O bRIVING s
O AR PERCUSSION DRILLERS REMARKS:
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COUNTY OR DISTRICT
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£ay £0

»/«é«;a,/
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72 e

22 23 74
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4940350 B 67170
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[
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

GENERAL COL MosT DEPTH - FEET
AL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION P pr
/
APy AN /2 77
.
¥
j)

[31]

HIM

,lll

Lia L [l b Lo ol | RN Lo P b b L 1L LJ
[32] |, ’lllLLJlHll:llHlHH;]III}LHIH11|L1 cl b b bl b Dl b b L
1 2 10 I4 ‘5 32 43 65 75 30

S512E15) OF OPENING 31-33 DIAMETER 34-38 LENGTH 319-40
WATER RECORD [S1] CASING & OPEN HOLE RECORD z e,
w
WATER FOUND INSIDE waLL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET - DlaM MATERIAL THICKNESS . €€ 'MATERIAL AND TYPE DEPTH T TOP at-as | to
= INCHES INCHES ROM 10 QO OF SCREEN
0 ? to-13f FRESH 3 [] SULPHUR — = = | »
- T R
g (8 2 SALTY 8 [ MINERAL & sTeEL /ZO O 33 FEET
j- 2 [] GALVANIZED
58]0 rresn 3 Osutenur | [0E 50 concrere ?7 PLUGGING & SEALING RECORD
2 [J SALTY & [] MINERAL 4)d OPEN HOLE ,23
24 70 steEL * 20-23 DEPTH SET AT - FEET MATERIAL AND Typg  (CEMENT GRouT
20-23| — —T ¢
O FRESH 3 (J SULPHUR 2 [0 GALVANIZED M*;ROM 10 LEAD PACKER. ETC )
2 4
O SAuTY 0O MINERAL 3 [ CONCRETE 10413 1a-17
2528 4y O FREsH 3 O sULPHUR 2 4 0 oFEN HOLE
2 (0 SALTY a [] MINERAL 24-25 4 [0 sTEEL 26 27-30 18-21 22-25
2z
o 32lea 0 GaLvanizep
+ [0 FRESH 3 [] SULPHUR 30 CONCRETE 2628 30-33][ %0
: [ SALTY 4 [] MINERAL 4[] OPEN HOLE
PUMPING TEST METHOD 10 PUMPING RATE N-14 | DURATION OF PUMPING
a . . 1118 LOCATION OF WELL
! PUMP Jd BAILER /& GPM & __wours MINS
WATER LeveL ] 25 IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
STATIC TER LEN WATER LEVELS DURING ! g PUMPING i NDICATE NORTH BY ARROW
LEVEL PUMPING 2 RECOVERY LOT LiNE ! ow.
[
7)) 19-21 22-24] 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES 5
I.'il 4 5(5 26-20 29-3t 32-34 35.37 $
0 / FEET FEET : ! FEET y‘s- FEET #‘5‘ FEET 7“5 FEET
\Z IF FLOWING, 38-81} PUMP INTAKE SET AT WATER AT END OF TEST
—— GIVE RATE
& N
s oou 7 reer| ! M@ CLEAR 2 O cLouoy
) | RECOMMENDED PUMP TYPE RECOMMENDED 43-85 | RECOMMENDED 46-49
n_ PumMP PUMPING
0 sHaLLow B oeep SETTING 7S FEET |RATE 5 ¥ GPH y
50-53 — — — @ —— GPM./FT. SPECIFIC CAPACITY %x 301
FINAL ' g/wncn SUPPLY s ] ABANDONED. INSUFFICIENT SUPPLY < > j
.
z {1 OBSERVATION WELL s (] ABANDONED. POOR QUALITY AB -
STATUS DO reert + 0 unrinisnEs -~ /{
OF WELL 4 (0 RECHARGE WELL < WAV, 4
. v
55-
I ¢ pomesTic s [J COMMERCIAL )
2 O stock s [0 MuNicIPAL (\
WATER 3 [J IRRIGATION 7 [0 PUBLIC SUPPLY
USE 4 [J INDUSTRIAL 8 [0 COOLING OR AIR CONDITIONING
O orHer 3 [J NoOT usep
57
! [J CABLE TOOL 6 [1 BORING
METHOD 2 [J ROTARY (CONVENTIONAL) » [0 pIAMOND .
OF: 3 {J ROTARY (REVERSE) 8 O JETTING
L] ROTARY (Al B N
DRILLING : TARY (AIR) O pRivinG
O AR PERCUSSION DRILLERS REMARKS:
<
NAME OF WELL CONTRACTOR LICENCE NUMBER >- DATA 58 CONTRACTOR 59.62 DATE6CE§D 63-68| 8O
- SOURCE ¥
2 £562 ||z 0676
ADDRESS O DATE OF INSPECTIDN INSPECTOR
. w / /
-4 ST A5 0| [l /272
NAME’OF DRILLER OR B LICENCE NUMBER D [ afoarxs p
56 7 o ﬁ/
o L ZAIﬁ' 55 =4
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24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see insTRUCTIONS)
MOST DEPTH - FEET
GENERAL
NERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FRON o
Ml R o
|
|
@ M_QSJLJM&_LLJDHHIIIMI[111|ll|1[1|b4||||||1|f e I
32 | | Lo e b b ) L L b b L Ll el b B by bl Lt L
1 10 14 15 21 32 43 54 65 75 80
SIZE(S) OF OPENING 31-33 DIAMETER 34-38 LENGTH 39-40
D WATER RECORD CASING & OPEN HOLE RECORD 2 e,
W
e R FOunD KIND OF WATER -— e WALL DEPTH - FEET w INCHES FEET
AT . DiAM MATERIAL THICKNESS OC [MATERIAL AND TYPE DEPTH TO TOP 4144 | 80
= 1 INCHES INCHES FROM 10 O OF SCREEN
013 FRESH 3 [] SULPHUR n
2 SALTY 8 [] MINERAL o '*STEEL 2 1326 FEET
“1 7 2] GALVANIZED /Y? 0
TP reess spsueees T L7610 conerere 7 PLUGGING & SEALING RECORD
2 [7 SALTY 4 (] MINERAL _@_@ D e o 4 L
- - DEPTH SET AT - FEET
2023 3 R 24 ™0 sTEEL 19 2573 | oE MATERIAL AND TYPE E‘:;‘:»i::s?osﬂv
[J FRESH 3 [] SULPHUR 2] GALVANIZED FROM T0 L .
2 [] SALTY 4[] MINERAL 3 [] CONCRETE c;‘sr 10-13 1417
528\ O FREsw 3 [ SULPHUR 29 s 3 oren HoLE
2 [] SALTY 4 [] MINERAL 248-25 1 [ sTEEL 26 27-30 18.21 22.25
3alea 2 [ GaLVANIZED
3033\ O FRESH 3 (] SULPHUR 3 0 CONCRETE B ITET) 303380
2 [ SALTY 4[] MINERAL 4[] 0PEN HOLE
UMPING TEST METHOD 10| PUMPING RATE T\-14| DURATION OF PUMPING
71 ” LOCATION OF WELL
15-16 -18 —_—
t 0 pume 2 [0 BAlLER a ? 6 ’ GPM nounsm MINS
¥ craric WATER Lever ] 28 ¥ ‘?PUMHNG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
el END OF WATER LEVELS DURING
- LEVEL o oF 2 RECOVERY LOT LINE INDICATE NORTH BY ARROW.
[72] 1921 22-24] 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 2 29-3t 32-34 35.37
,_b70 Joo JO0 /60 S60 .
(9 FEET FEET FEET FEET FEET FEET
Z IF FLOWINKG, 38-41] PUMP INTAKE SET AT WATER AT END OF TEST 42
-— GIVE RATE
a
s com /57 reer| ' fd cLEaR 2 O cLouoy
=) | RECOMMENDED PUNP TYPE RECOMMENDED 43-45 | RECOMMENDED 46-49
a PUMP PUMPING
O suatow  J oeep SETTING /’Zd FEET {5)‘9()5 ™ e
50-53 — e — GPM./FT. SPECIFIC CAPACITY
-
FINAL |P WATER SUPPLY s [] ABANDONED, INSUFFICIENT SUPPLY
TAT 2 [0 OBSERVATION WELL 6 [] ABANDONED. POOR QUALITY
STA us 3 [0 TEST HOLE 7 (O UNFINISHED
OF WELL 4 0 RECHARGE WELL
- '.v -
5358 |g : s [0 COMMERCIAL ﬂ,} ﬂ
2 & 6 [0 MUNICIPAL
WATER 3 [/ iRRIGATION ? O PuBLIC SUPPLY .7)
USE 4 [ INDUSTRIAL 8 [ COOLING OR AIR CONDITIONING - !
O orHer ® O Nor usep 957
/-l)fn“/ 4 \
57
' O CcABLE TOOL s [0 8ORING
METHOD 2 [1 ROTARY (CONVENTIONAL) ? 0 piamonD
OF / 3 O ROTARY (REVERSE) 8 [0 JETTING
DRILL]NQ 4 [J ROTARY (AIR) s [J DRIVING
* kd AR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTOR LICENCE NUMBER DATA 58 CONTRACTOR 59.82( DATE RECEIVED 63.68] 80
3|9 ) TBENT"E0 05 17
3 , ZZd 15507 - Q
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O w )
= 1 7 : IR/ 2
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WATER WELL RECORD 14/ 116

73 12506177
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COUNTY OR DISTRICT

GREY

KEPPEL

TOWNSHIP, BOROUGH, CITY, TOWN, VlLLAGE‘"S""‘

&

CON..

CON II O.

BLOCK. TRACT. SURVEY, ETC.

RD. S.

HALLOW LAKE, ONTARIO

DATE COMPLETED 07 48-53

wd5 SR

ELEV ON L] BASIN CODE n . " w
ST @00 szzgll.nu.null,lm
25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)
MOST DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION From To
Brown Top Soil 0 2
White Limestone 2 18
Brown Limestone 18 145
Grey Limestone 145 227

Blue

Shale

227

235

Red

Shale

235

2471

0002602 |\ ) loouSINEL L | | ushSies ||

pzastugl |\ | bagipzeg 1)

L

ET 3 B W B T I N T B O I N R T B P e T R e e bbb b Ll b Iy
1 2 10 14 15 21 32 43 52 85 15 m-
SIZE:S) OF OPENING 31.33 | DIAMETER 33-38 | LENGTH 39.40
4 WATER RECORD [/ED  CASING & OPEN HOLE RECORD z [T |
— W
TER FOUND KIND OF WATER S oe WAL | DEPTH - FEET W INCHES | FEET
_ AT FEET |oiaM MATERIAL TRICRNESS o OC 'MATERIAL AND TYPE DEPTH TC TOP a1-4a | 8o
B 10830 1 X FRESH 3 [ sULPHUR ' - — — _— 8 OF SCREEN
10-11 H 12 13.16
m15 2 [] SALTY & [] MINERAL 'x STEEL FEET
e 27] GALVANIZED 188 O wzz
15-18 1 - -
1 FRESH a ULPHUR 3 ) CONCURETE
a os . PLUGGING & SEALING RECORD
2 [] SALTY 4[] MINERAL 4 (] OPEN HOLE L .
P — v 17:18) 1 — sTEEL 19 ' 20-23 DEPTH SET AT - FEET i MATERIAL AND TYPE (CEMENT GROUT
-23 - B e— ¢
t [J FRESH 3 []SULPHUR 277 GALVANIZED ' | rRom 10 ' LEAD PACKER, £TC )
2 ALTY 4 ' N .\ | — -
a s [] MINLCRAL :Wﬁ{lk p 7 10-13 1217
25-28) | [ FResW 3 ] SuipHur 29 4 PEN HOLE e - —
2 [ SALTY 4 [] MINERAL 24-25 ¢ (] sTEEL 26 i 27-30 18-21 22.25
I
- 3ied 2 [0 saLvanizeD i ]
T 0-33] ] FRESH 3 [J SULPHUR 371 CONCRETE i 26-29 30331 80
2 3 SALTY &[] MINERAL 4] OPEN HOLE %
UAFING TEST METHOD 10 { PUMPILG RATE 1.-14 | OURATION OF PUMPING
m 2 LOCATION OF WELL
15-16 17-18 P - [ — —_—
i 1 O pump w BAILER 0005 GPM 6 HOURS DO MING
T STATIC WATER LEVEL 2 1 7] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
EVEL END OF WATER LEVELS DURING LCT LINE INDICATE NORTH BY ARROW.
- LEVE PUMPING z ECOVERY -
— - -
(n 19-21 22-24 15 MINUTES 30 MiNUTES 45 MINUTES 60 MINUTES w
1 26-28 29-31 32-33 35-37
|=1058 240 80 7
'..5 i FEETY FEET FEET FEET FEET FEET
- it TLOWING, 38-41| PUNP INTAKE SET AT WATER AT END OF TEST 42
T | CIVE RATE
= cou crer 1& cLEar 2 O cLoupy
>
e
D RzCOMMENDED PUMP TYPE RECOMYENDED 43-45 {RECOMMENDED 46-49
'}- PUMP PUMPING 5
O suaLLow X3 peep SETTING FEET | RATE 000 GPM
50-53 o _e—_ GPM./FT. SPECIFIC CAPACITY
54
F|NAL x[] WATER SUPPLY s (] ABANDONED. INSUFFICIENT SUPPLY
2 1 OBSERVATION WELL s [J ABANDONED POOR QUALITY
STATUS 3 [J TEST HOLE 7 [J UNFINISHED
OF WELL o [0 RECHARGE WELL
$5-58| | [J pomesTic sH] COMMERCIAL
2 [J stock 6 [0 MUNICIPAL
WATER 3 [0 IRRIGATION ? O PuBLIC SUPPLY
USE ; a4 [J 'NDUSTRIAL e [0 COOLING OR AR CONDITIONING
0 O oOTHER ¢ J NOT UsED
57
1 [J CABLE TOOL 6 [1 BORING
METHOD PO RDTARY (CONVENTIONAL) 7 O piamonD
OF 3 [1 ROTARY (REVERSE} s [0 JETTING
DRILLING « [0 ROTARY (AIR) 9 (0 DRIVING
s [J AR PERCUSSION ORILLERS REMARKS
r
NAME OF WELL CONTRACTOR > DATA 58 | CONTRACTOR -62 | DATE RECEIVED 63-63 | 8O
SOURCE
2 5505
< STAN WRIGHT & CO. WELL = »
'_ ADDRESS o DATE OF INSPECT|ON INSPECTOR
Q W /
<298 FRANK ST. WIARTON 7 ;;
E NAME OF DRILLER OR BORER D [ REMARKs:
w P
z v
S ISTAN, MIKE & DAVE WRIG Q A
Q v CSS 58
S Vg

|
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024(
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e
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J I ,

47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (sEE iNSTRUCTIONS)

GENERAL COLOUR

MOST
COMMON MATER!AL

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH -

FEET

FROM

T0

)

y

<

[ Ly
/

P

¥

yel

R/S

Lol 3

2l

227

< F0

4

@ mgrlﬂ-{l
[32]

II.M/éTléll[

L UL

IH

peaStipL

Lo

RENEN

aHl

oL
LJ

|

A] 65 80
- — —
SIZE1S) OF OPENING 31.33 DIAMETER 34-38 LENGTH 39-40
41 WATER RECORD CASING & OPEN HOLE RECORD 2 }‘smr NO |
__ [ S _ 41w
WATER FOUND INSIDE watl DEPTH - FEET w ! INCHES FEET
KIND OF WATER warLL e .
AT - FEET D1 MATERIAL THICKNESS 1o LC [WATERIAL AND TVPE DEPTH 10 ToP 41-aa | 30
10-13 — ! N Inenes Qi | of screen
(~B-"a"d 'x FRESH 3 (J SULPHUR 3 = = S R e B RO :
) ;
SALTY 4 [] MINERAL ; %YEEL 33 0 ‘7D§L5 ! | FEE]
M e o "2 7] GALVANIZED /
15-18 19 — .
1 FR 3 PHU 3] CONCRETE
€St 3 0 suteuur - a2 PLUGGING & SEALING RECORD
’2/5' Z ] SALTY 4 [ MINERAL | Aot 4 L o i —
_ . s P . DLDTH SEI Al - FEET < T
B 2023) 3 T TR sreeL " 20-23 . MATERIAL AND TYpe  LERMERT OROUT
{J FRESH C] SULPHLR 27 GALVANIZED -
a =z —
2 ] saLTy {1 MINERAL 3 [ concrere &zﬁ s
- | 9 1
25-280 | 3 FREsH {7 sULPHUR 29 TP OFEN HOLE L LA B S _
2 [ SALTY 4 (] MINERAL 28254 [ srest 26 27-30 18-21 22-25
I g G ; z i
2 ] GaLvAan
30-33 34480 ZED — S .
1 [J FRESH 3 [] SULPHUR 3 ) CONCRETE 26.29 30-33 [80]
2 {1 SALTY a4 [] MINERAL 14 {7 OFEN HOLE : !
T - — —
UMPING TEST METHOD 10 | PUMPING RATE 1i-14  DURATION OF PUMPING .
EDT LOCATION OF WELL
N 15-16 17-18 ———— . e i
IXPUMP 2 (J sAILER ‘900? GPM Pz_nwns _ MINS
WS :
STATIC | Warer Lever |25 N Kpuwmc IN Di ELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING ! - LOT INDICATE NORTH BY ARROW
- PUMPING 2 ] RECOVERY ]
u, 19.21 - 22-24 ts MINUTES 1 30 MINUTES 45 MINUTES 60 MINUTES
w 26-28 29-31 32-34 35.37
FIOER | R2O | y50%™ 200" 2097 o0
0 FEET FEET FEET FEET FEET FEEY
Z tF FLOWING, 38-41 | PUMP !NTAKE S&7 AT WATER AT END (F TEST a2
— GIVE RATE
o - }( \
s cPM uZ o ceer| ! xcgm 2 O CLOJT—
) | RECOMMENDED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 26-49
o PUMP PUMP, r
O suaLLow  BF peep seriing od SO e wnﬁﬂﬂ P
50-53 — e — GPM_/FT. SPECIFIC CAPACITY
54 N
FINAL 1 M1 WATER sUPPLY s [J ABANDONED, 'NSUFFICIENT SUPPLY
2 [J OBSERVATICN WELL 6 [] ABANDONED POOR QUALITY
STATUS 3 [0 TEST HOLE 7 [0 UNFINISHED
OF WELL 4 [ RECHARGE WELL
55.
sel & DOMESTIC s [0 COMMERCIAL
2 O sTock s [0 MUuNICiPAL
WATER I 3 O IRRIGATION 7 O pusLIC SUPPLY
USE 0 4 [0 iNDUSTRIAL 8 [J CCOLING OR AIR CONDITIONING
£ orker 9 O NoT UskD
57
1 [0 CABLE TOOL 6 [] BORING
METHOD 2 [J ROTARY (CONVENTIONAL) 7 [ DiAMOND
OF 3 [0 ROTARY (REVERSE) 8 [J JETTING
DRILLING 4 B ROTARY (AIR) s O DRIVING
s (0 AIR PERCUSSION DRILLERS BEMARKS
NAME OF WELL CONTRACTOR LICENCE NUMBER DATA 58 | CONTRACTOR 59-62 [ DATE RECEIVE -63 | 80
: SOURCE 5:5‘0 i 70
YA Z 4%9 floa Zfo/ | 5502 3 /
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[l
3 wi ) g
< /57 44.24 w z ;
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: - w ;
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MOST DEPTH - FEET
GENERAL
; NERAL COLOQUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FrROM To

{ (s ', Z
=

=

Loo3 b4 (|| leusol 18, L] [,
Lol loly]

L]
1

10 14 15 21 32 43 54 65 15 Q
SIZECS) OF OPENING 31.33 | DIAMETER 34-38 |LENGTH 39-40
41 WATER RECORD 51 CASING & OPEN HOLE RECORD 2 ,:cu)r NO |
- — = e — = e w
YATER FOUND KIND OF WATER sice | WAL [ - [¥8) INCHES FEET
- AT - FEET ] L s MATERIAL THhness o [MMEMAL AND TYPE l—nww 10 TOP 41-a8 | 80
10-13 - 74 ! ] U Q! | OF SCREEN
' FRESH 3 [] SULPHUR s Iy
-1
0‘ gw 2/™sALTY 4 ] MiNERAL A STEEL /iy i FEET |
[ 2 [ GALVANIZED i
e — —
BREET) 19) ~ o . ‘
1 FRESH 2 SULPHUR 30 CONCRETE
o o | [ 61] PLUGGING & SEALING RECORD
2 (] SALTY & [7 MINERAL | taig—— ! S . e T S
. — ] N . T 23 DEPTH SET. AT CFEET I
[0 FRESH [} SULPHUR 2 (] GALVANIZLD | i | 77wo~1 i o N
2 ALTY & MINERAL R ! Fro—.. — — =
0 s a 3 (7] CONCREIE . ; 10-13 l4-|1§j
E I :
2528 | 5 FRESH 3 [1suLpHur 29 s KOPFN HoLE o ‘777' 7_%7;0_/.5@« e ]
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Z*' Ontario  the Environment
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Well Owner's Information { purigd H
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Conservation and Parks

0? Fg O 'a Regufation 803 Ontario Water Resources Act
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Well: Owner’s Information .
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Ontario wremer e | =" A035174 2516719  well Record

Regulation 903 Ontario Water Resources Act

Instructions for Completing Form : /4&;‘{/ 76/ page___ of __

For use in the Province of Ontario only. This document is|a permanent legal document. Please retain for future reference. s
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.dirgcted to the Water Well Management Coordinator at 416-235-6203.
All metre measurements shall be reported to 1/10™ of ajmetre. —
Please print clearly in blue or black ink only. ‘ Ministry Use Only

Well Owner’s Information and Location of Informatic

2048, ' | ‘
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e NCVa x
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vt ahal 2/ 2?2

RR#/S N' bj“/
treet Nu ame
R
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. N e e i type. 1
m Km C] Sulphur ] Steel. []Fibreglass Y Shallow o |
[lGas [saty [_]Minerals [ |Piastic[ ] Concrete Recommended purgp,| 5 5 | |
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APPENDIX E

Test Pit Logs and Grain Size Analysis

GSS Engineering Consultants Ltd. (21-112)
August 2025



TESTPITLOG-TP 1

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 240.5 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)

0 0.41 | TOPSOIL
0.41 0.71 Brown SANDY SILT, some clay, trace 1 0.41 -0.71

to some gravel.

0.71 107 Dolostone BEDROCK, layered,

) ) fragmented, can be broken with hoe.

1.07 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 2

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 239.3 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)

0 0.30 | TOPSOIL
0.30 0.61 Brown SANDY SILT, some clay and

gravel.

0.61 0.76 Dolostone BEDROCK, upper 0.15 m

) ) fragmented, solid at 0.76 m depth.

0.76 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 3

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 238.4 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m)

SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)
0 0.30 | TOPSOIL

Brown SANDY SILT, some clay and
0.30 1.07 gravel, with boulders and broken rock. 1 061-0.76

Dolostone BEDROCK, solid, no open
1.07 -

fractures.

1.07 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TESTPIT LOG-TP 4

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 238.2 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)
0 0.30 | TOPSOIL
Brown SILTY SAND, some gravel, P . .
0.30 1.32 | trace to some clay. Boulders and 1 0.81-1.22 9r’r?_|n S'gg ar;%lys!s./ Estimated
broken rock increasing with depth. ime B min/cm.
132 _ Dolostone BEDROCK, solid, no open
) fractures.
1.32 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 5

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 238.2 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)
0 0.13 | TOPSOIL
Brown SANDY SILT, some clay, trace
0.13 0.61 to some gravel, with cobbles, boulders,
and rock fragments.
0.61 _ Whitish-grey dolostone BEDROCK, no
) open fractures.
0.61 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 6

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 238.9 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m)

SOIL DESCRIPTION

SAMPLES REMARKS
From To No. | Depth (m)
0 0.20 | TOPSOIL
Brown SANDY SILT, some clay, trace
0.20 0.51 to some gravel, with cobbles and rock
fragments.
051 _ Whitish-grey dolostone BEDROCK,
) solid, uneven, no open fractures.
0.51 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 7

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 239.6 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)

0 0.20 | TOPSOIL
0.20 056 Brown SANDY SILT, some clay, trace

gravel, some rock fragments.

056 _ Whitish-grey, dolostone BEDROCK, Encountered rock as shallow as

’ layered, can be broken with hoe. 0.4 m depth.

0.56 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025




TEST PITLOG-TP 8

Location: Part Lot 23, Con 2 SCD (Keppel), Georgian Bluffs

Ground Elevation: 240.9 m

Project No. 21-112

Date: April 27, 2023

DEPTH (m) SOIL DESCRIPTION SAMPLES REMARKS
From To No. | Depth (m)
0 0.20 | TOPSOIL
Brown SANDY SILT, some clay, trace
0.20 0.91
to some gravel, rock fragments.
Whitish-grey, dolostone BEDROCK, Bedrock surface as deep as 1.2 m
0.91 - solid, uneven surface, no open depth. Uneven surface; not
fractures. penetrated with hoe.
1.22 | End of Test Pit Water Condition: Dry

GSS Engineering Consultants Ltd. (21-112)

August 2025
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ENGINEERING

PEOPLE | ENGINEERING | ENVIRONMENTS

@B

Via Email: Bradbenson@agssengineering.ca

May 16, 2023
Our File: 218194

GSS Engineering Consultants Ltd.
1010-9*" Ave West, Unit 104D
Owen Sound, ON N4K 5R7

Attention:; Brad Benson P. Eng
Re: Soil Testing for Sewage System
GSS No. 21-112
Plan 857, Pt. Lot 1, Pt. Lot 22, Conc 2 SCD
Township of Georgian Bluffs
Dear Brad,

As requested, we have performed a grading analysis on the soil sample delivered to us on May 4, 2023. It is
understood that the sample was collected from a testpit (TP-4) in the area where a leaching or filter bed is proposed to
be constructed.

The sample from testpit TP-4 is a clayey gravel. From the attached Grain-Size Distribution Curve and based on the
Hazen Formula, we estimate the co-efficient of permeability to be in the order of 6.4 x 10-5cm/second. Based on this
result and the relationship of soil types to percolation times as per the Ontario Building Code (OBC), we have assessed
a percolation time, “T” of 30 to 40 minutes/cm for the sample.

Due to the amount of silt and clay in the soil in the sample, the “T” time is elevated and therefore it is not feasible to
construct and in-ground system in such soil. A raised system constructed of approved imported material must be
considered.

Increased amounts of silt and clay will negatively affect the percolation time and the performance of the leaching or
filter bed. The percolation time is also dependent upon the density, structure, and moisture content of the soil and the
installation methods utilized. Therefore, it is the responsibility of the owner, system designer, and contractor to monitor
the quality of the soils across the site and any imported material to assure themselves that the design criteria are met
and if necessary, adjust the design of the system.

Should you have any questions, please do not hesitate to contact me.

Yours truly,

GM BLUEPLAN ENGINEERING LIMITED

Per:
Sl

Wm. E. Dubeau, P.Eng.
WED/mr

Encl.

cc. File No: 218194

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA
1260-2ND AVENUE EAST, UNIT 1, OWEN SOUND, ON N4K 2J3 P:519-376-1805 F: 519-376-8977 www.GMBluePlan.ca



GM BluePlan Engineering Limited
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ENGINEERING

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
1260 - 2nd Avenue E , Unit 1 Owen Sound, ON N4K 243
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PARTICLE SIZE ANALYSIS

PROJECT: M.T. GSS Engineering (#21-112) FILE NO.: 218194
LOCATION: Plan 857, Part lot 1; Part lot 22, concession 2 SCD, Township of GeLAB SAMPLE NO S$-4977
CLIENT : GSS Engineering SAMPLE DATE: Apr-27 RCVD May-4
SOIL TYPE: Clayey Gravel with Sand and some Silt SAMPLED BY: Client
GRAPH#: 4 - Clayey Gravels, Gravel Sand Clay Mixtures SOURCE: TH @2.7-4 ft
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE (mm)
<— FINE MEDIUM ICOARSE FINE COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. SAMPLE PARTICLE DIA. SAMPLE
(mm) (mm)
265 92.4 0.0600 23.0
19 849 0.0400 17.3
13.2 81.9 0.0300 13.9
9.5 776 0.0250 13.0
475 69.7 0.0200 125
2.36 62.6 0.0120 114
1.180 56.2 0.0090 10.1
0.600 50.3 0.0060 97
0.425 416 0.0045 9.2
0.300 444 0.0032 87
0.150 are 0.0023 78
0.075 29.7 0.0013 73
Dqp: 0.008 mm Dgo: 1.87 mm Cu: 234
Coefficient of Permeability: 6.4x10° cm/sec "T" Time : 30 to 40 mins/cm

Comments



APPENDIX F

Site Photographs

GSS Engineering Consultants Ltd. (21-112)
August 2025



Appendix F — Site Photographs, Assessment for Karst Topography
Part Lots 22 and 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake) August 2025

Photo 1: Exposed soil and bedrock in TP1 near the south end of the Site (April 27, 2023).

Photo 2: Exposed soil and bedrock in TP3 (April 27, 2023).

GSS Engineering Consultants Ltd. 21-112 F-1



Appendix F — Site Photographs, Assessment for Karst Topography
Part Lots 22 and 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake) August 2025

Photo 3: Exposed soil and bedrock in TP5 near the northwest corner of the Site (April 27, 2023).

Photo 4: Exposed soil and bedrock in TP8 near the southeast corner of the Site (April 27, 2023).

GSS Engineering Consultants Ltd. 21-112 F-2



Appendix F — Site Photographs, Assessment for Karst Topography
Part Lots 22 and 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake) August 2025

Photo 5: Ground conditions in the eastern, wooded portion of the Site looking easterly toward
Howe Drive (March 23, 2023).

Photo 6: Ground conditions in the eastern, wooded portion of the Site during the spring freshet,
showing minor snow/ice accumulation in a shallow depression (March 20, 2025).

GSS Engineering Consultants Ltd. 21-112 F-3



Appendix F — Site Photographs, Assessment for Karst Topography
Part Lots 22 and 23, Concession 2 SCD (Keppel), Georgian Bluffs (Shallow Lake) August 2025

Photo 7: View of the shallow swale on the north side of a stone fencerow, looking westerly toward
the cultivated field on the Site from the edge of the wooded area (March 23, 2023).

Photo 8: A stream flowing underground at a location in the northwestern portion of the lakebed for
Shallow Lake, south of the Site (August 21, 2024).

GSS Engineering Consultants Ltd. 21-112 F-4



APPENDIX G

Groundwater Quality Data

GSS Engineering Consultants Ltd. (21-112)
August 2025



CERTIFICATE OF ANALYSIS

Final Report

coc.: -

Report To:

GSS Engineering Consultant Ltd.
945 3rd Ave E

Suite 230

Owen Sound, ON N4K 2K8

Attention: Brad Benson

REPORT No: 23-032866 - Rev. 0

CADUCEON Environmental Laboratories
110 West Beaver Creek Rd

Unit #14

Richmond Hill, ON L4B 1J9

DATE RECEIVED: 2023-Nov-21

CUSTOMER PROJECT: Shallow Lake

DATE REPORTED: 2023-Nov-27 P.O. NUMBER: 21-112

SAMPLE MATRIX: Ground Water

Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method

Anions (Liquid) 1 OTTAWA PCURIEL 2023-Nov-22 A-IC-01 SM 4110B

Cond/pH/Alk Auto (Liquid) 1 OTTAWA SBOUDREAU 2023-Nov-22  COND-02/PH-02/A  SM 2510B/4500H/
LK-02 2320B

lon Balance (Calc) 1 OTTAWA ASCHNEIDER CP-028 MECP E3196

ICP/OES (Liquid) 1 OTTAWA APRUDYVUS 2023-Nov-24 D-ICP-01 SM 3120B

R.L. = Reporting Limit
NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an

*

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior
consent from Caduceon Environmental Laboratories.

Page 1 of 3



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-032866 - Rev. 0

Client 1.D. Well 1
Sample I.D. 23-032866-1
Date Collected 2023-Nov-20
Parameter Units R.L. Limits DWG
Alkalinity(CaCO3) to pH4.5 mg/L 5 500 0G 294
Conductivity @25°C uS/cm 1 627
pH @25°C pH units 8.5 0G 7.93
Fluoride mg/L 0.1 1.5 MAC 0.3
Chloride mg/L 05 250 AO 10.7
Nitrate (N) mg/L 0.05 10.0 MAC 3.92
Nitrite (N) mg/L 0.05 1.0 MAC <0.05
Sulphate mg/L 1 500 AO 17
mg/L as
Hardness (as CaCO3) 0.02 100 0G 353
CaCO3

Calcium mg/L 0.02 83.6
Copper mg/L 0.002 1 AO 0.003
Iron mg/L 0.005 0.3 AO 1.24
Magnesium mg/L 0.02 35.0
Manganese mg/L 0.001 0.05 AO 0.182
Potassium mg/L 0.1 2.8
Sodium mg/L 0.2 200, 20, 20 AO, WL, MAC 8.8
Zinc mg/L 0.005 5 AO 0.087
Anion Sum meq/L 6.81
Cation Sum meq/L 7.58
% Difference % 5.35
TDS (lon Sum Calc) mg/L 1 500 AO 353

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior

consent from Caduceon Environmental Laboratories.

Page 2 of 3



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-032866 - Rev. 0

Parameter Units

R.L.

Client 1.D.

Sample L.D.
Date Collected

Limits

DWG

Well 1

23-032866-1

Conductivity Calc umho/cm

2023-Nov-20

651

DWG - Drinking Water Guidelines
ODWS - Ontario Drinking Water Standards

AO - Aesthetic Objectives

IMAC - Interim Maximum Acceptable Concentration
MAC - Maximum Acceptable Concentration

ODWO - D-5-5 Objective

OG - Operational Guidelines

WL - Warning Level - Sodium Restricted Diets

Summary of Exceedances

Aesthetic Objectives

Well 1

Found Value

Limit

Iron

1.24

0.3

Manganese

0.182

0.05

Operational Guidelines

Well 1

Found Value

Limit

Hardness (as CaCO3)

353

100

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior
consent from Caduceon Environmental Laboratories.
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CERTIFICATE OF ANALYSIS

Final Report

c.ocC.. - REPORT No: 24-012761 - Rev. 0
ggpsogngi)r:\eering Consultant Ltd CADUCEON Environmental Laboratories

945 3rd Ave E ' 110 West Beaver Creek Rd

Suite 230 Unit #14

Owen Sound, ON N4K 2K8 Richmond Hill, ON L4B 1J9

Attention: Brad Benson

DATE RECEIVED: 2024-May-07 CUSTOMER PROJECT: Shallow Lake

DATE REPORTED: 2024-May-10 P.O. NUMBER: 21-112

SAMPLE MATRIX: Ground Water

Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method

Anions (Liquid) 1 OTTAWA PCURIEL 2024-May-08 A-IC-01 SM 4110B

Cond/pH/Alk Auto (Liquid) 1 OTTAWA SBOUDREAU 2024-May-09  COND-02/PH-02/A  SM 2510B/4500H/
LK-02 2320B

lon Balance (Calc) 1 OTTAWA ASCHNEIDER CP-028 MECP E3196

ICP/OES (Liquid) 1 OTTAWA APRUDYVUS 2024-May-09 D-ICP-01 SM 3120B

R.L. = Reporting Limit
NC = Not Calculated
Test methods may be modified from specified reference method unless indicated by an *

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in
part is prohibited without prior consent from Caduceon Environmental Laboratories.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 24-012761 - Rev. 0

Client 1.D. Well 1
Sample I.D. 24-012761-1
Date Collected 2024-May-06
Parameter Units R.L. Limits DWG
Alkalinity(CaCO3) to pH4.5 mg/L 5 500 0G 251
Conductivity @25°C uS/cm 1 569
pH @25°C pH units 8.5 0G 7.82
Fluoride mg/L 0.1 1.5 MAC 0.3
Chloride mg/L 05 250 AO 6.9
Nitrate (N) mg/L 0.05 10.0 MAC 5.87
Nitrite (N) mg/L 0.05 1.0 MAC <0.05
Sulphate mg/L 1 500 AO 12
mg/L as
Hardness (as CaCO3) 0.02 100 0G 288
CaCO3

Calcium mg/L 0.02 66.1
Copper mg/L 0.002 1 AO <0.002
Iron mg/L 0.005 0.3 AO <0.005
Magnesium mg/L 0.02 29.9
Manganese mg/L 0.001 0.05 AO <0.001
Potassium mg/L 0.1 2.2
Sodium mg/L 0.2 200, 20, 20 AO, WL, MAC 22
Zinc mg/L 0.005 5 AO 0.017
Anion Sum meq/L 5.90
Cation Sum meq/L 5.91
% Difference % 0.0979
TDS (lon Sum Calc) mg/L 1 500 AO 296

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in
part is prohibited without prior consent from Caduceon Environmental Laboratories.

Page 2 of 3



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 24-012761 - Rev. 0

Parameter Units

Limits

Client 1.D.

Sample L.D.
Date Collected
DWG

Well 1

24-012761-1

Conductivity Calc umho/cm

2024-May-06

545

pH (Client Data) pH units

71

Temperature (Client Data) °C

10.6

DWG - Drinking Water Guidelines
ODWS - Ontario Drinking Water Standards

AO - Aesthetic Objectives

IMAC - Interim Maximum Acceptable Concentration
MAC - Maximum Acceptable Concentration

ODWO - D-5-5 Objective

OG - Operational Guidelines

WL - Warning Level - Sodium Restricted Diets

Summary of Exceedances

Operational Guidelines

Well 1

Found Value

Limit

Hardness (as CaCO3)

288

100

Michelle Dubien
Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in

part is prohibited without prior consent from Caduceon Environmental Laboratories.

Page 3 of 3



Comparison of Water Chemistry Data - Well 1

100

EXPLANATION
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21-112 GSS Engineering August 2025
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