G El Consultants

Canada

September 9, 2025
Project No. 2505036

Attn: Tim & Angie Fletcher

Re: Engineering Support for Severance and Lot Development
Karst Assessment for the property located at
442538 Con Rd 21, Georgian Bluffs, ON, NOH 2TO

Dear Mr. & Mrs. Fletcher,

This letter provides the findings of the Karst Topography Assessment (or Karst Study) for the property
located at 442538 Concession Road 21, Georgian Bluffs, ON, NOH 2T0, within the County of Grey, roll
number 420362000605800. The location of the Site is shown on Figure 1. This letter report has been
conducted in support of a proposed severance on the north portion of the property.

The subject property encompasses approximately 40.15 acre (16.25 hectares) and is located
approximately 8 km east of Wiarton, Ontario. Access to the property is achieved from the south side of
Concession Road 21. The property use is identified as “Single family detached (not on water)”. The
proposed severance is located in the northeast corner of the property and is planned to be 74.4 metres
by 103.8 metres in size. GEl was retained to complete a scoped karst assessment on the (cleared) area to
the south of the proposed severance, where a future single home dwelling may be developed. It should
be noted that the investigation was limited to the cleared (non-forested) area to the west and south of the
proposed severance.

The subject property falls partially within the Karst Area, as outlined in Appendix “A” of the Grey County
Official Plan. Due to the potential for hydraulically active karst features at the Site, a review of the
subsurface is conducted herein to assess risks involved with Site development. The scope of this review
includes:

e Review of geologic and physiographic mapping,

e Review of aerial photography,

e A site visit and reconnaissance of the study area on September 8, 2025,

e The documentation of the nature of soil and bedrock in five excavated testholes,
e Review of nearby well records using the MECP water well database.
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Engineering Support - Karst Assessment .
442538 Con Rd 21, Georgian Bluffs, ON, NOH 2T0 September 9, 2025

The scope of work described herein relies on surface and subsurface exploration via excavated testholes
that are a minimum of 1 meter x 1 meter in diameter, down to bedrock or a maximum of 2 metres depth.
No detailed subsurface exploration (such as drilling) or geophysical work was conducted as part of this
Assessment.

Karst — Background

Karst topography is generally found in areas where carbonate rock, such as limestone or dolostone, are
exposed at surface or lie beneath shallow surficial sediment or overburden. It can be found near surface
or below ground at depth, or potentially near lithological contacts between carbonate-based rock types
and other lithological units. Karst is created through the chemical weathering (i.e., dissolution) of
carbonate bedrock, subsequently forming a network of voids beneath the surface. At the surface, evidence
of this type of weathering can be seen as irregular or hummocky rock outcrops, crevasses, or sinkhole
patterns in the land topography.

The nature of the karst (i.e., how large, abundant, and connected the voids are) and the site setting (i.e.,
if the voids are part of an active surface water or groundwater system with significant dissolution) will
determine the potential for interference with proposed development.

Geologic Setting

The subject property is located in the physiographical region of the Bruce Peninsula (Chapman and
Putnam, 1984), which extends northward into Lake Huron, separating Georgian Bay from the main body
of the lake. This region is underlain primarily by Paleozoic sedimentary rocks, particularly limestone and
dolostone of Ordovician and Silurian age. These carbonate rocks form the backbone of the region and
are part of the broader Great Lakes-St. Lawrence Lowlands physiographic province. The bedrock is
relatively flat-lying and has been sculpted by glacial processes during the Pleistocene ice ages.

The soil types mapped over the property are the Wiarton Silt Loam in the north where the development
would occur and the Osprey Loam in the south. The Wiarton Loam series is described as a pale yellow-tan
looking, calcareous, till sourced soil with both loam and silt loam variants. It is typically associated with
gently sloping topography and has variable drainage. The Osprey Series is a soil type developed from light
buff-colored stony till of dolomitic origin, with numerous limestone boulders dotting the surface and buff-
colored rock fragments throughout the matrix. The topography ranges from irregular moderately sloping
to very steeply sloping and the stoniness varies from stony to very stony.

The bedrock underlying the soils has been mapped as the Amabel Formation. The Amabel Formation is a
Middle Silurian aged carbonate rock unit from approximately 430-425 million years ago that forms a
prominent geological feature across southern Ontario and parts of the northern Great Lakes region. It is
composed primarily of thick-bedded limestone and dolostone with minor shale interbeds. Due to its
carbonate composition and well-developed joint systems, the Amabel Formation is generally considered
susceptible to chemical weathering and dissolution, making it a significant karst-forming unit responsible
for numerous caves, sinkholes, and underground drainage systems throughout its extent, most notably in
areas like the Bruce Peninsula and Manitoulin Island in Ontario. The formation typically ranges from 30 to
150 meters in thickness and serves as both an important aquifer and a distinctive landscape-forming
geological unit. Additionally, according to the Karsts of Southern Ontario and Manitoulin Island GIS
Mapping (Ontario Geologic Survey, 2008; Brunton, Dodge), the area of the subject property is considered
to be an area of potential and known karst. These areas are shown in Figure 2.
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Engineering Support - Karst Assessment
442538 Con Rd 21, Georgian Bluffs, ON, NOH 270 September 9, 2025

Regionally, the area is gently sloping toward the south in the direction of Scale Lake, where the southern
property limit is abutting the shoreline. Qutside of the cleared areas within the property, the forested
areas are mapped as having Significant Woodlands and generally overlap with National Heritage System
(NHS) areas. Near the shoreline of Scale Lake, the property also contains GSCA regulated areas.

A review of the Ministry of Environment, Conservation and Parks (MECP) water well database was also
completed as part of this investigation. While no well record is found within the property based on the
database, it is likely that the record located 20m north of the property {Well ID 2508747) within the
farmers field likely belongs to the house located within the proposed severance. It reported 1.67 metres
of stony soif before intercepting limestone bedrock. The pumping test reports a static water level of 18.59
metres below ground surface (mbgs). The neighbouring property to the east (Well ID 2507837) reported
0.91 metres of clay before intercepting limestone bedrock. The pumping test reports a static water level
of 9.14 mbgs. Approximately 300m to the northwest, the well record (Well ID 7415195} reported 1.52
metres of stony clay before intercepting limestone bedrock. The pumping test reports a static water level
of 11.58 mbgs.

it is expected that the soils/overburden to be fairly thin with the Amabel Formation being confirmed by
the reports of limestone bedrock in the well records. Given the slight elevation difference north the south
portion of the property, and given and expected bedrock topography in the area, the groundwater system
is expected to regionally flow south to south-west with a more local component to the south.

Site Setting and Reconnaissance

A site visit conducted by GEI Consultants Canada was conducted on September 8, 2025. As mentioned
earlier, the subject property encompasses approximately 40.15 acre (16.25 hectares) and is located
approximately 8 km east of Wiarton, Ontario. The proposed severance is located in the northeast corner
of the property and is planned to be 74.4 metres by 103.8 metres in size. Based on the planned severance,
the retained lot will have the driveway located west of the severed lot approximately 16.2 metres in width
that trends southward. The property (where currently cleared) is generally flat with a gentle decreasing
slope southward to Scale Lake. Forested areas are to the west and south of the cleared area.

During the field activities, several instances of outcropping bedrock (at surface) were identified (indicated
on Figure 3). Based on visual observations, they appeared to be weathered carbonate rock (dolostone)
with a thin layer of vegetation growing over it. Based on the outcrop locations, it appears to be a E-W band
of gently rolling bedrock topography.

Based on the topography and surficial features observed at the time of the site visit, the results of the field
assessment completed by GEI suggest that there is no evidence of hydraulically active karstic features,
such as areas of subsidence or springs that would be expected to limit development in the area of the
investigation. No evidence of disappearing or re-appearing streams, pooled water resulting from bedrock
sources, seeps, or sinks were identified.

Testhole Investigation Findings

As part of the field investigations, five testholes (THO1 to THOS5) were excavated. The testhole locations
were chosen to be advanced in the area of the future driveway and distributed within the cleared area
where the dwelling would be located.

GE| Consultants Canada Ltd.



Engineering Support - Karst Assessment
442538 Con Rd 21, Georgian Bluffs, ON, NOH 2T0 September 9, 2025

The client was responsible for arranging a contractor and completing the testholes using an excavator at
the discretion of GEI staff. The location of each testhole is provided in Figure 3 and the testhole logs are
noted in Table 1.

In general, the results can be summarized as follows:
1. Allfive testholes intercepted bedrock but did not intercept the water table.

2. All of the soils were slightly damp, but no standing or moving water was evident within the soils
or at the soil/bedrock interface.

3. Allfive testholes intercepted the following two soil types:
e A black organic rich topsoil primarily consisting of silt and clay.

e A brown clay rich loam with major components of silt and clay, minor variable fine sand.
Trace amounts of gravel and boulders were evident.

4. In addition to the above, THOS intercepted a stony clay rich loam layer blow the clay loam with
higher amounts of gravel and cobbles reaching up to 35%.

5. The testholes were stopped when dolostone bedrock was encountered at depths varying from
0.51 mbgs to 0.99 mbgs. The bedrock was tan coloured when weathered with a grey colour on the
fresh surface when broken. No hummocky features or fractures/fissures were evident.

6. No active or significant karst features were evident.
Conclusions and Recommendations

Based on the findings of this investigation, no evidence of significant karst features, or hydraulically active
karst were identified in the area investigated. Additionally, no evidence of active karst features was
encountered in any of the testholes completed as part of this investigation. Karst features are not expected
to affect or compromise future development within the area indicated in pink on Figure 3, nor should the
development negatively affect the natural environment and water resources.

Based on the findings of this report, the following recommendations are made:

1. That at the time of construction, if bedrock is encountered, that the bedrock surface be inspected
in areas where it is exposed and in the locations of the proposed footings in order to confirm the
nature of the bedrock and the presence or absence of any fractures or dissolution features that
may pose structural limitations or potential for mass wasting under sewage systems.

2. The thickness of overburden be confirmed where sewage systems (if applicable) are constructed
to ensure that the requirements of the Ontario Building Code are met. Should excavations
encounter significant fractures or karst features, a qualified person should be retained for further
inspection.

GEI Consultants Canada Ltd.



Engineering Support - Karst Assessment
442538 Con Rd 21, Georgian Bluffs, ON, NOH 2T0 September 9, 2025

Limitations

The information in this report is intended for the sole use of Mr. and Mrs. Fletcher. GEI Consultants
Canada accepts no liability for use of this information by third parties. Any decisions made by third
parties based on this report are made at the sole risk of the third parties.

The conclusions and recommendations in this report are based on publicly available geological
information. The conclusions pertaining to the condition of soils and/or bedrock at the site are based on
the subsurface investigation and the interpretation of the respective soils and bedrock based on visual
observations. GEf cannot guarantee the condition of soil and/or bedrock that may be encountered at the
site between testhole locations or outside of the study area. All boundaries and property limits shown in
the figures are approximations.

If you have any questions, please fee! free to contact the undersigned.
Sincerely,

GEI Consuitants Canada Ltd.

Gerhard Kiessling, P.Geo.
Project Geologist / Hydrogeologist
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TABLE 1 : Testhole Logs and Locations

HolalD - JEasting

Northing - | Erorm (mbgs) -~ |Tofmbgs) = [Unit i

" THotesfieg

Black topsoil, slit and clay rich. Mixed with roots and organic matertal. Damp to dry.

THO1 487304 4954050 0.00 0.15 TOPSOI
0.15 0.5% CLAYL0AM Brown, skt and clay rich loam. Silt and clay daminant with minor fine sand component. Gravet and Lazge boulders ate trace, Soifis damp, Na standing or flowing
watet present.
0.51 NIA BEDROCK Eedrock. White dotostone, dey al Isterface botwoen solls and sock surface, No signficant fractures or active karst features evident.
THO2 497906 4953074 0.00 0.20 TOPSOIL Black topsol, silt and clay rich. Mixed with toots and arganic matezal. Bamp fo dry.
0.20 0.68 CLAY LOAM Beown, sl and clay tich loam. Silt and etay dominant with minar fine sand component. Graveland lasge boutders are trace. Soills dammp. No standing or fowing
waler presént.
0.68 NIA BEDROCK Bedrock. White dolostone, dry atinterfzce belween solis and racksurface. No signficant fractures or active karst features evident,
[THO3 497863 4953952 0.00 0.17 TOPSOLL Blacktopsali, sit and clay rick. Mixed with so0ts and arganic matetlal. Damp fo diy.
017 081 CLAY LOAM Brown, silt and ctay teh toam, Sit and ctay domlaaat with minar fine sand component. Gravel and Large bauldess are trace. Soltisdamn. No standing of flovdng
water present.
081 NiA BEDROCK Brown stony loam. Siltand sand with minos clay Gravet, cobblos, and largs houlders preseat. Soills dry. Itsis unclear ¥ bedrock Is just
below the 2.0mbgs mark, it appeared the axcavalor was having difficulty bui Il was not neccessary lo praceed fuither,
THE4 497559 4953891 .00 0.20 TOPSOIL @lack topsoll, silt and ¢lay tIch. Mixed with roots and organic material, Damp to dry.
.20 0.86 CLAY LOAM Brown, silt and clay rich loam. Silt and clay daminant with minot fine sand companent. Gravel and3alge boulders are trace. Softis damp. No staading ar flawing
water present.
0.88 Nia BEDROCK Bediock. White dolostons, diy at Intetface bebween solls and rack surface, Neo sigelicant fractures or active karst features evldent.
THeS 457928 4953907 0.00 0.25 TOPSOIL Plack tapsoll, skt and clay Hch. Mixed with roals and organlc material, Damp to dry.
.28 0.76 CLAY LOAM Brown, silt and clay rich loam. Silt and clay demirant with miner fine sand componani. Gravel and {args boulders are trace. Soilis damp. No slanding or flowing
walter presenl.
0.76 099 STONYCLAYLOAM  Brown, sill and clay rich loam. Silt and clay daminant with minor fine sand camponant. [nciease in gravel and small boulders ug to 25-35%. Soliis damp. Na
standing or flowingwater present.
059 NiA BEBROCK Brown steny laam. Silt and sand dominant with minar elay component. Gravel, cobbles, and large boviders present. Softis dry. ts Is unclear it bedrackis{ust
hetowthe 2.0mbgs mark, it appeared the excavator was having difficully but it was nal peccessary to proceed further,
Hotes:

1) mbgs = melets below pround sudace
21Co-ordinats system UTMNAD 83 177, acouracy of +/- 4 meters.
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ﬁgﬁﬁ% Property Report

Data Sources: Grey County, Municipal Property Assessment Corporation, Teranet, King's Printer

Report Generaled 09/08/2025 14:10:32
Roll Number Address Assessed Value Acreage

420362000605800 442538 CONCESSION 21 $281000 40.15

Notice: Assessed value may not reflect current market value MPAC

NEC Designation Legal Description Property Use
Escarpment Natural CON 21 W PT LOT 23 Single family detached (not on water)
Area LESS;RP16R8085 PART 1

Zoning*

Rural,Niagara Escarpment Commission

* Zoning may not be accurate. Confirm with local municipal zoning bylaw.

This is a user generated static output. The information provided in this report may be inaccurate, out of date, or purposefully modified.
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