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Aggregate Resource Impact Review
Proposed Two (2) Lot Severances
133 Moon Line Road
Part of Lot 18, Concession 18 (Harvey)
Municipality of Trent Lakes, County of Peterborough

1.0 Introduction

1.1

1.2

General

This aggregate resource impact review has been prepared in support of an application
to create two (2) new residential lots by consent. The lots will consist of approximately
1.1 acres and 0.9 acres, severed from an approximately 17.4 acre property that occurs
northeast of Bobcaygeon, within Lot 18, Concession 18 (former geographic Township of
Harvey), Municipality of Trent Lakes.

One (1) lot will have approximately 36 m of frontage along the east side of Moon Line
Road North, and the other will have approximately 40 m frontage along the north side
of Moon Line Road (Figures 1 and 2).

Study Area Definition

The location of the subject property which includes the proposed lots and lands to be
retained is illustrated by Figure 2. The “study area” for this review is based on a 300 m
radius of interest surrounding the subject property.

Two (2) areas containing aggregate resources occur within the 300 m radius of interest,
according to the Official Plan (OP) mapping of the Municipality of Trent Lakes

(Figure 3). These are identified on Figure 3 and are identified respectively herein as
“Area A” and “Area B”.

However, the new County of Peterborough OP mapping (Figure 4) also includes an
aggregate resource “overlay” that appears to span the gap between Area A and Area B.
According to the Section 8.4 of the County OP, the overlay is supposed to reflect
information provided by the Ontario Geological Survey (OGS). This is not the case, as
the overlay does not correspond to the OGS mapping, as discussed in a following
section. Regardless, the overly suggests that the potential aggregate resources are
expected to be continued from Area A to Area B, with the overlay’s footprint touching
the subject property east of the southernmost proposed severance lot.

Further confusion is provided by the Preliminary Severance Review (PSR). Mapping
presented in the PSR indicates a different aggregate resource boundary that
significantly diverges from those of the two Official Plans. The pertinent illustration
from the PSR is presented in Appendix A. As the PSR was provided before the current
lot plan was prepared, the positioning of the proposed severance lots is not
representative. Nevertheless, the boundary of the aggregate resource area clearly
extends well into the subject property and into the southernmost proposed lot, labelled
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as a “primary sand and gravel deposit”.

Notwithstanding the questionable and divergent mapping, given the proximity of the
various aggregate resource areas to the subject property, a technical study is required
to demonstrate that the proposed severances and their eventual development will not
preclude or hinder the expansion, continued use and/or access to any neighbouring
aggregate resources. Similarly, it will also be necessary to demonstrate that the
proposed severances and development would not be impacted by any existing or future
aggregate operations (including expansion of existing operations).

Within the Study Area, a single pit operation, licensed under the Aggregate Resources
Act (ARA), occurs east of the subject property. An on-line query indicates that the
operation is a Class B pit (i.e., <20,000 tonnes annually), operated by Envision
Excavating Ltd. Interestingly, the PSR mapping does not include this licensed pit (i.e.,
“Area A”), despite it being on the current municipal OP and new County OP schedules.
No explanation is provided for this significant discrepancy, although a possible
rationale is discussed in a following section.

Although the OP refers to “aggregate resources”, it is understood that the resources in
question are unconsolidated sand and gravel, not bedrock resources. As such, the Study
Area is limited to a 300 m radius from the proposed lots, also indicated on our
illustrations, as per the MNRF’s draft guidelines.

Applicable Policy

The following relevant excerpts were extracted from Sections 4.1.3.3, 6.2.13.2 and 7.7.1
of the County of Peterborough’s Official Plan:

“Local municipalities shall identify and protect from incompatible uses and
activities that would preclude or hinder their expansion or continued use, or which
would be incompatible for reasons of public health, public safety, or environmental
impact, all existing mineral aggregate and mineral mining operations and known
significant deposits of aggregate and non-aggregate mineral resources.”

“All proposed non-aggregate uses within 300 m of Aggregate Resource Areas and
established Extraction operations shall be evaluated by the Township for potential
land use conflicts and prohibited where such conflicts would preclude or hinder
the establishment of a new operation...”

“It shall be a policy of this Plan to maintain compatibility between sensitive land
uses and facilities such as active waste disposal sites, industry, commercial,
sewage treatment plants, and aggregate activities. Measures including land uses
separation shall be provided between incompatible land uses in accordance with
the guidelines of the Ministry of the Environment. Distances will vary depending

www.oakridgeenvironmental.com
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and,

on the nature of the facility and the intervening land uses. Separation distances
are recommende an adequate means to reduce the adverse impacts of offensive
odours, noise, and dust. The greater the scale and intensity of the facility, the
greater will be the distance required. The plan also recognizes that land use
separations should be applied reciprocally to new sensitive land use encroaching
on existing facilities.”

“In areas of significant mineral aggregate and non-aggregate resource potential, as
identified by the Ministry of Natural Resources, the Ministry of Northern
Development and Mines, private landholders or the development industry in
consultation with the local municipalities, uses which do not preclude future
access to and extraction of these potential resources may be permitted. All other
uses of the land which prohibit future access to and extraction of the resources
shall be considered secondary and generally discouraged until such time as the
resource is substantially depleted. Alternative land uses may be permitted where:

. extraction would not be feasible; or

. the proposed use of the land serves a greater long-term interest of the
general public;

. prior to any approval of a change in land use, the proponent shall consult

with the County and the Ministry of Natural Resources and will be
required to prepare a study indicating the nature of the land use change,
detailing the deposit’s potential for extraction and demonstrating the
compatibility and the need for the alternative land use.”

Typically, developments are not permitted on or within 300 m of an unconsolidated
(e.g., sand and gravel) aggregate resource or within 500 m of a bedrock aggregate
resource area, unless it can be demonstrated that the resource is not of economic
importance or cannot be extracted due to site limitations (or other constraints). In this
regard, Section 4.1.3.3 of the County’s Official Plan provides additional detail:

“All extraction and processing operations should be located and operated in such a
manner as to minimize the impact on the natural, social and built environments.
In particular, water resources including both surface and ground, shall be
protected from aduverse impacts of extraction. Appropriate separation distances for
proposed and existing aggregate operations are usually determined on a site
specific basis. However, the Ministry of Environment considers the area of
influence to be 500 metres for a quarry, 300 metres for a pit below the groundwater
table and 150 metres for a pit above the groundwater table. This area is considered
to have the greatest impact on sensitive land uses from the pit or quarry operation.
Environmental studies should be required to assess the impact if development
occurs within this influence area. This influence area should be applied

www.oakridgeenvironmental.com
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reciprocally to new sensitive land uses encroaching upon an existing extraction
operation or lands committed for future extraction.”

The Official Plan of the Municipality of Trent Lakes also provides the following:

And,

“5.1.21 Mineral Aggregate Resource Setbacks

Licensed mineral aggregate operations and areas of known high potential mineral
aggregate resources are designated as Aggregate Resource Extraction on Schedule
“Al7, “A2” and “A3” of this Plan. Other lands identified as having high potential
mineral aggregate resources are identified as Mineral Aggregate Resource on

Schedule “C” of this Plan.

The policies of Section 5.10.7 shall apply with respect to proposals for development
on or adjacent to lands designated as Aggregate Resource Extraction on Schedules
“Al1”, “A2” and “A3”, or identified as Mineral Aggregate Resource on Schedule “C”.

Sensitive land uses (as defined in Section 5.1.28 of this Plan) should not be
permitted to locate within:

t) 150 metres of existing licensed sand and gravel pit operations that are
above the water table;

i11) 300 metres of existing licensed sand and gravel pit operations that are
below the water table;

1i1) 500 metres of existing licensed quarry operations, or lands identified as
Mineral Aggregate Resource for Limestone Bedrock on Schedule “C”; or

iv) 300 metres of lands identified as Mineral Aggregate Resource for Sand
and Gravel on Schedule “C”;

unless studies are completed to demonstrate that the encroachment of the sensitive
land uses will not be impacted by such matters as groundwater interference, noise,
dust, traffic and vibration.

The above-noted influence areas should be applied reciprocally to new sensitive

land uses encroaching upon an existing extraction operation or lands committed
for future extraction.”

“5.10.7 Protection of Mineral Aggregate Resources and Operations

For the purpose of this section, “development” means the creation of a new lot, a
change in land use, or the construction of buildings and structures, requiring

www.oakridgeenvironmental.com
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approval under the Planning Act.

Development on or adjacent to lands designated Aggregate Resource Extraction on
Schedules “A1”, “A2” and “A3” or identified as Mineral Aggregate Resource on
Schedule “C”, which would preclude or hinder the establishment of new mineral
aggregate operations or access to the resources, shall only be permitted if:

a) Resource use would not be feasible; or

b) The proposed land use or development serves a greater long term public
interest; and

¢) Issues of public health, public safety and environmental impact are
addressed.

Existing mineral aggregate operations shall be protected from development and
land use activities that would preclude or hinder their expansion or continued use,
or which would be incompatible for reasons of public health, public safety or
environmental impact. The policies of Sections 5.1.21 (Mineral Aggregate Resource
Setbacks) and 5.10.5 shall be considered in this regard.”

Scope of Work

A site-specific Terms of Reference (ToR) was not been provided for our study. However,
widely accepted ToR are available from the Ministry of Natural Resources and Forestry
(MNRF). A copy of the MNRF’s draft ToR is presented in Appendix B.

In preparing this review, we have relied primarily on published information from a
variety of sources, augmented by a brief site inspection from which we have examined
the local terrain conditions. Detailed intrusive investigations or surveys have not been
conducted and are beyond the scope of this assessment.

During this study, the following tasks have been completed:

Available background data were compiled and reviewed, including published
mapping, aerial photography, published geological reports and Ministry of the
Environment, Conservation and Parks (MECP) well records.

A geo-referenced base plan has been prepared from recent aerial photography to
illustrate local land use.

The well record data were reviewed with regard to the local stratigraphic setting
and extent of unconsolidated aggregate deposits.

www.oakridgeenvironmental.com
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. Potential constraints have been examined, including the following:
> the size and potential tonnage of the deposit(s);
> aggregate quality;
> topographic restrictions;
> setbacks under the Aggregate Resource Act (ARA) Provincial Standards;
> proximity to existing sensitive uses;
> water table depth;
> proximity to sensitive species or habitats, and
> potential economic viability.
. All data were analysed, and
. This report was prepared, outlining our findings and conclusions.
2.0 Topography and Drainage

3.0

The subject property and much of the Study Area occurs in an area of fairly subdued
topographic relief, generally <7 m (Figure 2). Local drainage is generally to the
southeast, toward Pigeon Lake. While there are no channelized watercourses in the
Study Area, numerous pocket wetland features occur, all mapped as unevaluated. The
majority of the property is forested.

The combination of low relief and presence of wetlands suggests that a shallow water
table condition likely occurs throughout the Study Area.

Nearby Uses

The subject property consists of undeveloped rural lands, other than the applicant’s
residence (Figure 5). Surrounding uses within the study area include rural,
undeveloped lands and an assortment of existing (residential) lots along Moon Line
Road North, Elwood Crescent and Moon Line Road. A large subdivision development
occurs immediately southwest of Moon Line Road North. Several of the lots fronting on
Moon Line Road (south of the subject property) occur within the aggregate resource
area identified in the PSR (Appendix A).

These existing uses already significantly constrain future aggregate development
within the study area, especially along Moon Line Road, south of the subject property.
Typically, a 30 m setback applies to residential uses and roads.

www.oakridgeenvironmental.com
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4.0 Geological Setting

4.1

Surficial Geology

As illustrated by Figure 6, the subject property is mostly covered by deposits of the
Dummer Till Complex. The Dummer Complex is composed of scattered, pitted
hummocks of blocky, angular debris extending as a broad belt from Lake Simcoe to
northeast of Kingston. The northern margin generally follows the Precambrian -
Paleozoic bedrock contact. The southern margin is irregular and diffuse, with Dummer
Complex deposits separated by drumlins. The drumlins do not show any indications of
having been overridden. Dummer Complex sediments are often associated with large
expanses of bare or boulder-strewn Paleozoic bedrock and have not generally been
found overlying any other type of sediment.

Traditionally, the Dummer Complex has been regarded as an “end moraine” wherein
the late Wisconsin glacial ice which flowed southwestward across the area retreated to
a point north of the Paleozoic - Precambrian contact. The Complex has a massive,
unstratified, unsorted structure suggesting a subglacial environment of deposition. The
pitted, hummocky morphology of the Dummer Complex, separated by expanses of bare
or boulder strewn bedrock plains is the result of large scale ice stagnation. Meltwaters
may have washed the areas between hummocks clean of debris.

The Dummer Moraine deposits have also been referred to as “rubble terrain” (Bukhari
et al, 2021), as per:

“The dominant geomorphic feature of the surface of Palaeozoic carbonates
down-ice of the Shield is a broad belt of coarse carbonate rubble...mapped and
named previously as the Dummer Moraine given its resemblance in plan form to a
large end moraine.”

And,

“LiDAR mapping identifies large areas of chaotic rubble terrain made up of
low-relief mounds of debris up to 2 m high, with steep-sided cone-like hummocks
as high as 10 m with steep side slopes standing at, or near, the angle of repose....
These surfaces are littered with limestone slabs and angular blocks... No preferred
organization or distribution of hummocks can be identified and the term
‘uncontrolled’ is appropriate.”

This means that the rubble was eroded from the paleozoic rocks as the glacier advanced
southward, then there was a retreat/melt-back where the rubble was dumped to form
the “rubble terrain”.

West of the Study Area, a different till (referred to as the Newmarket Till) occurs,

www.oakridgeenvironmental.com
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4.2

possibly extending below the Dummer Complex in some areas. The Newmarket Till is
drumlinized, with drumlin ridges being mapped about 1.2 km to the southwest. This
till is a dense, silt and clay rich unit that is widely recognized as a regional aquitard.

Other than the Dummer (till) Complex, the dominant soil type present in the Study
Area consists of glaciofluvial sand, with some gravel. Within the glaciofluvial deposits,
several small pockets of stratified ice-contact kames are mapped, one occurring
partially within the Study Area boundary, to the south. Several small eskers are also
mapped as occurring within the larger glaciofluvial deposit. One of these occurs about
500 m south of the Study Area and another occurs along the lakeshore, also 600 m to
the east. Kames and eskers are typically composed of layered, highly permeable sand
and gravel deposits which are generally viewed as important aggregate resources.
Several small pits are indicated on the mapping, all well south of the Study Area.

Bedrock Geology

Bedrock below the site consists of limestone and shale of the Bobcaygeon Formation.
The lower part of the formation consists of fine to medium grained nodular limestone.
The upper part of the formation is fine to medium grained, bioclastic limestone. The
limestone bedrock is exposed (outcrops) at several locations along Moon Line Road,
immediately south of the subject property, indicating that the overburden is fairly thin
in the Study Area.

The bedrock geology is not expected to be particularly important with respect to
potential constraints associated with the unconsolidated aggregate resources in the
study area. However, the shallow nature of the bedrock surface will constrain the
aggregate resource thickness.

5.0 Aggregate Resource Inventory Mapping

The original provincial aggregate resource mapping of Harvey Township (Aggregate
Resources Inventory Paper 132, 1995) indicates the footprint of the aggregate resources
is based on geological mapping that is similar to Figure 6. The main deposit is referred
to as “Selected Sand and Gravel Resource Area 3”, described as:

“Selected Sand and Gravel Resource Area 3 is located just northeast of
Bobcaygeon. This Resource Area comprises an esker surrounded by outwash
material, and contains a gravel content of approximately 49%. Only 2% of the
material is finer than 75 um (Figures 4a and 4b). Granular A and B, SSM and
hot-laid asphalt sand could be produced from this deposit. The Resource Area
occupies approximately 177 ha, but only about 140 ha would be available for
extractive activity (Table 3). The resource potential is approximately 11.2 million

www.oakridgeenvironmental.com
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tonnes. Because of the proximity to Bobcaygeon, this area is quickly becoming
sterilized.”

While the 1995 mapping identifies two small eskers and one of the kames, the majority
of the resource is labelled as ‘outwash’. Other than the eskers or kame deposits, the
majority of the aggregate is described as being of either secondary or tertiary
significance, including the portion within and proximal to the Study Area.

The 1995 study identified the presence of five small (former) pits excavated into the
aggregate resource. These are all described in the same manner as:

“small pit located in outwash material - area being developed around
Bobcaygeon”.

In all instances, a face height was not provided, suggesting the resource thickness is
minimal.

Updated Aggregate Resources Inventory Paper 105 (ARIP 105, 2019), which covers all
of Peterborough County, describes the Study Area as being partly within an aggregate
deposit of Primary Significance. From the provincial mapping, this area is illustrated
by Figure 7, with its extents being similar to the geological mapping.

ARIP 105 defines the local aggregate deposit as:

“Selected Sand and Gravel Resource Area 6 is located on the northern edge of the
Town of Bobcaygeon, just west of Pigeon Lake. The deposit contains both
glaciofluvial outwash deposits and undifferentiated ice-contact stratified drift. The
resource area contains 1 active pit licence and 3 abandoned unlicenced pits,
resulting in an unlicenced area of approximately 174 ha.

The aggregate material is varied, with layers of fine- to medium-grained sand and
layers of sand with up to 80% gravel content. In some beds, up to 80% of the
material is greater than 10 cm in size. Clast lithology is dominated by limestone
(90%); the remainder is Precambrian rock (10%). Gravel is subangular to
subrounded.

Historical grain size analyses of unprocessed aggregate material range from 53 to
77% of coarse aggregate, from 20 to 44% for sand, and from 1 to 4% for fines.
Historical aggregate test results indicated a Petrographic Number between 101.4
and 146.2 for Granular and 16 mm, and between 108.2 and 164.8 for concrete
(CA) and HL products. The historical aggregate test results and historical
summary sheets from the Ministry of Transportation indicate that the granular
material is generally acceptable for the production of Granular A and is
conditionally acceptable for the production of Granular B and SSM products. The
presence of clasts derived from Shadow Lake Formation shale and siltstone in

www.oakridgeenvironmental.com
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6.0

parts of the deposit limits its use as an aggregate source. Where too much Shadow
Lake Formation lithology is present in the coarse aggregate, the material is not
suitable for the production of HL products.

Previously extracted areas and other cultural constraints reduce this area to
approximately 139 ha (see Table 3). Assuming a conservative deposit thickness of
4.5 m, the selected resource area should have a granular resource of approximately
11 million tonnes. An observed pit face height of approximately 7 m and historical
MTO source files containing records of test holes to a depth of approximately 3 m
suggest that the 4.5 m deposit thickness is a conservative estimate.”

The closest existing pits to the Study Area identified in ARIP 105 are referred to as Pit
Nos. 11 and 12.

No. 11 occurs roughly 400 m south of the Study Area and is comprised of two licensed
areas: No. 3468, which is a Class A pit, licensed to the Municipality of Trent Lakes
(known as the “Bobcaygeon Pit”), and No. 3320, a Class B pit, licensed to Roger
Harrison. Both pits occur within the aggregate resource area.

No. 12 is listed in the ARIP as an “overgrown pit” (which is also License No. 3358).
This pit is not within the aggregate resource area identified by provincial mapping,
although is within an aggregate resource area identified by the Official Plans.

ARIP 105 also identifies three small (unlicensed) pits in proximity to the Study Area.
These are both described as “Outwash deposit - old, overgrown pit”. One of the pits is
also described as “Resources depleted”. In all instances, a face height was either not
provided or was listed as 1 m to 2 m in height, suggesting the resource thickness is
minimal.

The extents of the aggregate resource defined in ARIP 105 appear to have been the base
for the OP mapping (Figure 3), subsequently modified by the County. Numerous
existing residential lots near the subject site occur within the aggregate resource area
indicated on Figure 7 and on the map accompanying the PSR (Appendix A).

Well Record Data

Aggregate resource development can be highly constrained by groundwater issues. An
elevated water table can limit the extractable volume of sand and gravel, as the
Provincial Standards generally require the pit floor to remain at least 1.5 m above the
established groundwater table elevation, unless extraction below the water table is
approved. While extraction below the water table is possible, dewatering is usually
impractical, leaving only drag-line methods as a viable approach, which are depth-
limited.

www.oakridgeenvironmental.com



Aggregate Resource Impact Review
Proposed Two (2) Lot Severances

133 Moon Line Road

Municipality of Trent Lakes, County of Peterborough
ORE File No. 24-3415, May 8, 2024

Oakridge Environmental Ltd.

Page 11

Well records can provide relevant data on groundwater levels and can also provide
useful subsurface data on the various types of deposits present. Ministry of the
Environment, Conservation and Parks (MECP) well records representing recorded wells
within an approximately 1 km radius of the study area have been reviewed as part of
this assessment. A plot of the well locations is provided by Figure 8. It is important to
recognize that the location coordinates provided by the MECP are not completely
accurate and have not been “ground-truthed”. A summary of the well record data is
provided in Appendix C.

As illustrated by Figure 8, the study area and surrounding lands contain a fairly large
number of recorded wells, evenly distributed along the main roads. Of these, our
interest is primarily in just those that plot within the combined aggregate resource
areas illustrated by Figures 3, 4 and 7. However as Area A (Figures 3 and 4) appears to
have been eliminated as an aggregate resource by the PSR, our emphasis is strictly on
the remaining resource area delineated on Figure 7.

Within the boundary of the aggregate resources that occur in the Study Area, there are
seven (7) recorded wells. Table 1 (below) presents a brief summary of the driller’s
formation logs for each. Records for each are presented in Appendix C.

Summary of Recorded Wells

Well No. Overburden Type Overburden Water Table Aggregate
Thickness (m) Depth (m) Present
5107241 stony clay (till) 3.05 4.27 No
5108202 stony clay (till) 3.05 9.14 No
5106517 clay & stone (till) 2.13 1.83 No
5105293 gravel & boulders 3.05 3.05 Possible™
5101880 clay & small boulders 2.74 3.81 No
(till)
7049433 clay & stones (till) 4.27 2.87 No
5109218 boulders 2.13 1.83 Possible*
Averages 2.92 3.83

* gravel and/or boulders could be utilized as aggregate if crushed, however, could also indicate till.

In all instances for the wells listed in Table 1, the driller reported intersecting
limestone and/or shale (i.e., non-aggregate) below the overburden.

From the well record data, it is clear that the purported aggregate resources in the

www.oakridgeenvironmental.com
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7.0

7.1

southern part of the Study Area are almost non-existent. Most of the records indicate
only the presence of clay or clay and gravel type soils, most of which are likely till,
overlying limestone bedrock at various depths. Moreover, the driller’s formation
descriptions provide no indication that glaciofluvial or ice contact deposits are present.
It is not clear how the mapping could be so different from the actual conditions.

The two wells that may have encountered potential aggregate are not situated close
together and are separated by at least one other well that did not intersect aggregate.
As such, these two occurrences do not represent a continuous aggregate deposit.

The well record data also indicate that many local wells exhibit fairly shallow static
water levels, consistent with a shallow water table condition as suggested by the
presence of pocket wetlands throughout the area.

There are no known municipal wells, wellhead protection zones, intakes or intake
protection zones associated with the Study Area. As such, there are no source
protection plans in effect that would represent a significant constraint with regard to
development of the proposed severance lots or any aggregate resources.

Ecological Features
Natural Heritage Information Centre (NHIC)

The NHIC provides an online database managed by the Ministry of Natural Resources
and Forestry (MNRF). Within the database, Ontario has been divided into a grid
consisting of 1 km? areas or regional squares, each given a unique identifier. The
squares can be searched for species of conservation concern, plant communities, wildlife
concentration areas and natural areas. This search includes 120 m of adjacent lands
around the subject property.

The search area falls within four (4) of the 1 km?® squares: 17PK9537, 17PK9538,
17PK9637, & 17PK9638. However, of these only 17PK9537 and 17PK9637 contain the
aggregate resource area(s).

The query indicates that one (1) Wildlife Concentration Area is recorded in the area:
Wildlife Concentration Area:

Colonial Wading Bird Colony

The colonial wading bird colony is expected to be pertinent to the shoreline area of
Pigeon Lake, situated 900 m east of the subject property. It has no relevance to the

www.oakridgeenvironmental.com
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7.2

7.3

Study Area.

However, the query indicates that six (6) Species at Risk (SAR) have been recorded in
the relevant squares:

Common Name Scientific Name SAR Status
Bobolink Dolichonyx oryzivorus Threatened
Eastern Meadowlark Sturnella magna Threatened
Eastern Milksnake Lampropeltis triangulum NAR'

Eastern Whip-poor-will Antrostomus vociferus Threatened
Eastern Wood-Pewee Contopus virens Special Concern

1 Not at Risk - Special Concern (SARA/COSEWIC)

An excerpt from the NHIC’s website illustrating the location of the squares relative to
the 120 m search area around subject site is also included in Appendix D.

Wetlands

As illustrated by Figure 2, the Study Area (and the aggregate resources within the
Study Area) contains a variety of pocket wetlands, all mapped as unevaluated. These
tend to occur in topographic depressions and indicate the presence of a shallow water
table condition. Three of the small wetlands are situated within or proximal to the
aggregate resource area, including within the subject property. It is understood that
one of the wetland features represented a significant constraint on the location of one of
the planned severances, resulting in a need to modify the location to that currently
proposed. The same wetland would presumably represent a similar constraint on any
future development of the aggregate resources, as well.

At the very least, the wetlands would be protected from future pit development by the
imposition of setbacks/buffers.

Species at Risk (SAR)

The presence of endangered species (or their critical habitat) can be an important
constraint with respect to development of aggregate resources. The NHIC query results
(discussed above) identified several sensitive and/or regulated species that are known to
occur in the vicinity of the Study Area. These include Bobolink, Eastern Meadowlark,
Eastern Whip-poor-will, Eastern Wood-Pewee and Eastern Milksnake.

Bobolink and Eastern Meadowlark are generally associated with farm lands as they

www.oakridgeenvironmental.com



Aggregate Resource Impact Review Oakridge Environmental Ltd.
Proposed Two (2) Lot Severances

133 Moon Line Road

Municipality of Trent Lakes, County of Peterborough

ORE File No. 24-3415, May 8, 2024 Page 14

8.0

nest in the tall grass. The subject property and the southern part of the Study Area is
largely forested, therefore, does not appear to contain this type of habitat. In contrast,
these treed areas could be habitat for Eastern Whip-poor-will, Eastern Wood-Pewee
and/or Eastern Milksnake. Any of these could be found within the local forests,
representing significant constraints on development of the aggregate resources, should
a future pit remove or displace the habit.

Given the above, an ecological study would need to be completed as part of any licence
application under the ARA, to determine whether any of the above species would need
to be accommodated. All or part of the resources could theoretically be constrained.

Interpretation and Constraint Assessment

The extents of the aggregate deposit situated within the Study Area are illustrated on
Figure 9, based on the resource footprint indicated by the County’s PSR and the
provincial aggregate resource mapping. Other aggregate resource areas (such as
Area A of Figure 3) have not been considered as they are no longer viewed as viable
resources.

Also shown on Figure 9 are the various mandatory and expected setbacks that would be
applied to the deposit, should a licence under the ARA be applied for. The existing
residential uses would require imposing a minimum 30 m setback on any extraction
operation under the ARA. A similar 30 m setback would apply from County Road 36
and from Moon Line Road. Environmental setbacks (also 30 m) would be applicable
from the adjacent wetlands. The undeveloped property boundary setback is typically
15 m.

Once the various setback constraints are applied, the remaining resources would be
highly fragmented, with the largest continuous area being a block of ~2.3 ha situated
south of County Road 36. A second, smaller block (~1.4 ha) occurs on the opposite side
of the road. Two very small blocks are also present - one within the subject property
and the other at the extreme southern part of the Study Area, although those are far
too small to be considered in any viability assessment.

Using the largest block as an example, the overburden thickness varies from 2.13 m to
4.27 m, with a simple average thickness of 2.92 m, according to the well record data
(Table 1). Discounting the upper 0.3 m for topsoil, the actual thickness of potential
aggregate would be 2.62 m. In the very unlikely event that all of the formation log data
were incorrect and the overburden were to actually consist of aggregate materials, the
largest block would have a volume of approximately 60,300 m®.

With the average water table depth being approximately 3.83 m (as per Table 1),
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groundwater should theoretically occur below the overburden (i.e., within the
limestone). However, because the Provincial Standards would require the pit floor to
remain at least 1.5 m above the water table, the effective maximum pit depth would be
reduced to 3.83 m - 1.5 m = 2.33 m, assuming average conditions. Again subtracting a
0.3 m allowance for the topsoil, the workable thickness would be reduced to
approximately 2.0 m. Therefore, the available volume would be reduced to ~46,000 m?.
This volume would have an approximate mass of ~81,400 tonnes, assuming a tonnage
factor of 1.77 tonnes/m?, as per ARIP 105.

Despite the preceding being based on assumed average conditions, the well record data
include instances of much shallower water table occurrences (e.g., 1.83 m, as per

Table 1). While operating a pit below the water table is possible, doing so could require
significant dewatering due to the highly permeable materials or would involve costly
underwater excavations. Both are logistically difficult, expensive and would require
significant environmental controls. As such, extracting unconsolidated aggregate below
the water table is rarely conducted in Ontario and is assumed to be unlikely in this
setting.

The volume could be further reduced should it be necessary to apply additional setbacks
associated with endangered species, also reducing the theoretical resource tonnage.

By any measure, the unconstrained aggregate deposits present within the Study Area
represent a small resource with respect to pit development, if the resources exist at all.
From our experience in the aggregate industry, deposit valuations for resources

<1 million tonnes are problematic, given the costs associated with licensing, capital
investment and future operating costs. Given the current economic framework, it is
unlikely that an applicant would consider a resource of this size (in this environment)
to be economically viable.

In addition to the poor economics of the deposit size, we also have considerable doubt
with regard to the quality of aggregate. We are also questioning whether there is any
actual aggregate resource within the Study Area. For example, as illustrated by
Figures 3 and 6, a previously identified aggregate resource (referred to herein as

“Area A”, Pit No. 3358) appears to be composed entirely of Dummer Complex till and is
no longer included as a resource by provincial mapping (Figure 7). Not surprisingly,
that pit is now described in the literature as “overgrown”, and has likely been
abandoned as a commercial operation. This also seems to be the case elsewhere in the
Study Area, with few exceptions.

We expect that the local aggregate resources need to be re-evaluated, as the mapping
does not agree with the available data. While there is little doubt that some
glaciofluvial and/or glaciolacustrine deposits occur in the area (along with a few small
ice-contact features), their extents have may have been exaggerated. It is not
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uncommon for some occurrences of the Dummer Complex till to be mistaken for
aggregate resource due to the abundant coarse fraction and somewhat loose texture.
However, the Dummer Complex till requires considerable processing to yield an
acceptable aggregate product, due to its significant fines content.

Our firm has encountered similar situations east of Peterborough where OP mapped
aggregate deposits were found to be composed of Dummer Complex till. This till can be
also found in landforms that are easily confused with eskers and/or kames. Our
findings are supported by Mihychuk (1984) and the recent LIDAR work by Bukhari et
al (2021).

Impact Assessment

In addition to evaluating the potential for future development of aggregate resources
within the study area, it is also necessary to review the potential for impacts on the
proposed residential lots, in the event that a nearby aggregate resource is developed.

As outlined in the preceding sections, there appears to be no potential for sand and
gravel resource development within the proposed lots or within a 300 m radius (Study
Area), especially considering the large number of residential lots already approved in
the immediate area. However, in the unlikely event that some nearby aggregate
resources can be developed within or outside of the Study Area, we can assess the
potential impacts that such commercial operations could have on the proposed
severance development.

Potential (theoretical) impacts and sensitivities will vary according to the type of
resource development. The principal factors associated with operation of an aggregate
pit that could impact a residence include:

. noise and vibration;

. dust;

. traffic;

. interference with drainage, and/or

. interference with groundwater supplies.

With regard to noise and vibration, any aggregate deposit in the Study Area would not
require blasting, although crushing of “over-size” materials could be needed, given the
potential presence of boulders. The presence of fines would also require screening.
While not noiseless, such activities are not generally a major source of noise or
vibration, especially if separated by 300 m. Mitigation can usually be applied as needed
and would be recommended in the supporting studies for the ARA application.
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Dust is typically a problem that results from crushing and to a lesser extent, from
equipment/traffic in a pit and/or along its haul routes. Dust suppression is generally
required by most ARA licences and would presumably be required for any existing or
new pit(s) in the study area.

Increased traffic can be a concern for pit developments. Development of a pit in the
vicinity of the proposed severances would likely require access off County Road 36.
While any increase in local traffic would likely be unappreciated by the existing
residents and lot owners (especially given the increasing amount of residential
development in the area), completion of a traffic impact study would likely be required
of any proponent as part of an ARA licence application. Any recommendations from
that study would need to be implemented as a licensing condition, to mitigate impacts.

As any new pit operation would likely be required to implement generous setbacks from
surface water features (e.g., local wetlands), it is unlikely that the operations would
result in any significant alteration of drainage patterns. As such, negative effects on
drainage would be highly unlikely.

As the local aggregate deposits occur exclusively above the bedrock and would likely be
restricted to “above-water” operations, any future pit operation should not require
dewatering. As outlined above, the ARA licence would require the pit floor to remain at
least 1.5 m above the established water table. As such, there should be no significant
effects on local groundwater resources. As residences in the Study Area are supplied by
private wells, any applicant for an ARA licence would need to confirm that groundwater
would not be impacted by conducting a hydrogeological (“water”) study.

Despite the above, any commercial/industrial use (including pits) are potential sources
of groundwater contamination, if fuels or chemicals (etc.) are mis-handled. A pit
generally represents a highly permeable environment from which any such releases can
enter the groundwater regime and migrate with the direction of groundwater flow. In
this instance, the proposed residences would not be constructed downgradient of the
theoretical aggregate extraction area. As such, any risk to future groundwater quality
at the proposed lots resulting from accidental releases associated with a future pit
operation south of the lots should be mitigated in this setting.
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10.0 Conclusions and Recommendations

10.1 The results of our review indicate that the mapped aggregate resources has changed
considerably over the years, resulting in considerable redefining of the resources.
Within the Study Area (i.e., within 300 m of the subject property), the mapped
aggregate resources now occur only in the southernmost part of the subject property,
extending into the southern part of the Study Area. Within the Study Area, these are
described largely as (glacial) “outwash” deposits, with several small ice-contact features
present.

10.2 From our review of the MECP well record data for wells within the Study Area, the
average overburden thickness (above the bedrock) in the southern Study Area is only
2.92 m, regardless of the formation type. In the same area, the average water table
depth is shallow. After applying the minimum 1.5 m separation between the water
table and a theoretical pit floor, and removing 0.3 m as an allowance for topsoil, the
average exploitable thickness would be vertically constrained to ~2 m, perhaps less,
depending on the water table configuration.

10.3 Areal constraints have also been assessed, including cultural and environmental
setbacks as would theoretically be applied under the ARA Provincial Standards. Once
applied, the mapped resources within the Study Area become highly fragmented,
especially by local roads and existing residential development. Other constraints could
include natural heritage setbacks, as several Species at Risk are known to occur in the
area.

10.4 Our analysis of the constraints associated with the aggregate resource within the Study
Area indicates that the resources would be split into two main “blocks”, on either side of
County Road 36, with the largest occurring to the south. Using the largest block as an
example, the theoretical resource tonnage contained would be on the order of
81,400 tonnes, assuming there are no additional constraints (which is far from certain).

Based on the tonnage available in the theoretical unconstrained blocks, a new
commercial pit operation would not likely be economically viable in either, when
considering the cost associated with licensing, new infrastructure, capital equipment
and operational costs.

10.5 From our review of the MECP well record formation log data for wells within the Study
Area, it is apparent that the majority of the subsurface formations consist of Dummer
Complex till, as opposed to a continuous aggregate resource feature. This is a

www.oakridgeenvironmental.com



Aggregate Resource Impact Review Oakridge Environmental Ltd.
Proposed Two (2) Lot Severances

133 Moon Line Road

Municipality of Trent Lakes, County of Peterborough

ORE File No. 24-3415, May 8, 2024 Page 19

10.6

10.7

Respectfully Submitted,

Oakridge Environmental Ltd. g%*".%#0)
® o
‘ -
A )
Py z
o -4
O BRANRKING =~
' 2 I o PRACTISING MEMBER
Brian R. King, B/ Geo. . 0396
Opn TARY Q

potentially significant quality constraint on the local aggregate resources, irrespective
of their size. However, in the absence of a detailed subsurface investigation to confirm
those observations, we cannot be completely certain of this. As such, we would
recommend that the aggregate resources as currently mapped be re-examined and the
mapping updated accordingly.

In the very unlikely event that an aggregate pit could be established near the proposed
lots, our review of potential impacts indicates that the proposed lots should not be
negatively affected, although traffic issues could be a consideration, as the primary
access/entrance to the resource would likely be from County Road 36.

Based on the information presented in this report, it is our opinion that there are no
economically viable commercial aggregate resources within 300 m of the proposed
severance lots. The resources occur in a comparatively small quantity and would be
highly constrained by various regulatory and environmental setback requirements.
Moreover, it is likely that some of the resources have been incorrectly mapped and
should not be considered aggregate resources at all.

Therefore, it is recommended that the proposed severances be granted, subject to any
Planning and/or other outstanding considerations.

* End of Report *
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APPENDIX A

Preliminary Severance Review (PSR) Aggregate Resource Mapping
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APPENDIX B

DRAFT Terms of Reference (MNRF)



Terms of Reference for an Aggregate
Study—for Severances

A study is triggered when an application for development occurs within:
e 300 metres of a known unconsolidated deposit (e.g., sand gravel, clay) or a mineral aggregate
pit operation; or
e 500 meters of a known bedrock deposit or a bedrock quarry operation.

The applicant should be required to assess the impact of the proposed development on the mineral
aggregate resource and the mineral aggregate operations(s). This will require the applicant to provide
the following kinds of information and analysis to the approval authority to assess the potential impacts
on the aggregate resource.

1. Introduction—general, policy rationale (relationship to PPS policies) scope of work, site
description, existing aggregate use analysis

2. Topography and Drainage
3. Geological Setting

Aggregate Resource Mapping

o The location and type of mineral aggregate resources locates within the planning areas

e Studies carried out on the identification and protection of areas of mineral aggregates located in
the planning area

e The areal extent of the deposit(s)

e The type of deposit (e.g., bedrock, sand and gravel, clay)

e The quality of the deposit and its general suitability for use in construction of as an industrial
material

5. Site Inspection
6. MOE Well Record Data Review

Compatibility Analysis

e  Will buildings, structures or incompatible land uses be located directly on top of a known
mineral aggregate deposit?

e Will there be land use conflicts resulting from incompatibility of the activities of existing or
future aggregate operations and activities?

o  Will there be off site land use conflicts resulting from the competing demands of the two land
uses (e.g., conflicts in road traffic, cumulative demand/impact on water resources)

e Will there be increased potential for restrictions to the operation of an existing pit or quarry or a
new aggregate operation?



Constraint Assessment

The size and potential tonnage of the deposit(s)
Aggregate quality

Topographic restrictions

Proximity to existing sensitive uses

Water table depth

Proximity to sensitive species or habitats

Potential economic viability

Distance to existing licenced or permitted pits or quarries

Mitigation Studies

Identification of development restrictions in the zone of influence
Lot relocation or redesign

Establishment of building setbacks

Establishment of landscape or buffer strips

Establishment of noise attenuation design features

Avoidance of truck traffic in road design

Working with the owner or the aggregate resource operator
Investigate removal of the aggregate prior to development

. List of Figures to include:

General location plan
Topography and drainage plan
Aerial photo plan
Physiography Map

Surficial geology map
Aggregate resource areas

Site photographs

MOE well location plan

After collecting the necessary information as part of this study process the planning authority will be in a
position to make one of the following four decisions:

determine that the development will not have any negative impact on the aggregate resource,
determine that the development has a negative impact on the resource, but these impacts may
be overcome by appropriate modifications to the design or construction phases and/or the
adoption of appropriate mitigation techniques,

determine that the development will result in negative impacts that cannot be overcome by
planning, design or construction changes, or

determine there is still insufficient information to determine negative impacts.
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Ontario Ministry of - tnumberbelon) Well Record
the Environment | e Regulation 903 Ontario Water Resources Act
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® For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Help Desk (Toll Free) at 1-888-396-9355.

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

o 0o 80

| Ministry Use Only

| T

Peterborough | Harvey B ‘ 18 | 18 -
RR#/Street Number/Name Cit}éfl‘ own/Village Site/Compartment/Block/Tract etc.
Moonline Rd. obcaygeon
GPSReading  NAD_ Zong  Easting Northing Unit Make/Model | Mode of Operation: | | Undifferenti ~ ¥ Averaged
18|3| | 1_‘{ |6|95|89|8| |49|3?[31|3 Magellan | [ ] Ditf i specify -

Log of Overburden and Bedrock Materials (see instructions)

General Colour|  Most common material | Other Materials General Description _D;I‘:ﬁ—_.@%ﬁ#
Black Topsoil I 0 1
Brown Clay, Stones B i 1 14
Brown | Limestone ) : 14 | 22
Gray Limestone i 22 56
Hole Diameter Construction Record Test of Well Yield
Depth m;(  Diameter Inside ) Wall Depth Mebgs. #/| | Pumping test method | Draw Down Recovery
From To Wi diam Material thickness ZZSE Pump Time|Water Level| Time |Water Level
Fuetd ; . From | To min | “#&Fes, | min
0 20 _8 m Pump intake set at - |Statig| o
20 | 56 | 6" || EeHes Casng (motes) 53t fiove] 9.4
- — S |ﬁ;d51ee| [ Fibregiass Pumping ;l; = 1110.511119.7
[ Piastic[ | Concrete g P
Water Record 61 |[Jcaianized 188 +2 g ||PuEtenotpumelng 1.2 [190 2 [ 16,5
% : — = - S| il - | N .
al:ati ﬁuo?pe’s / Kind of Water [L| Steel [ |Fibreglass il :;?e: — e::n
39f o [JFresh [ Sulphur ["]Piastic [} Concrete of pumpin 3112.3/3119.4
[ Gas [(Dsay  [JMinerals | [eatvanized | = o ]
[ ] Other: W e - | 1 l|Recommen pump | 4
AL ¥ 6’,5_7ED— []Steal [Fibreglass| type. 12 .3 4 19.2
L Im [Fresh []Sulphur e | _D%L“’wd&ﬂ?ﬁp
CGas [Dsaty []Minerals [JPtastie[[] Concrste Recommended pump | 5 | 72.,6 | 5 |19.1
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T Im '_} Frash jém‘ph‘ur- Screen Rttacamrnendﬂelﬂ pump| 10 | 13,3110 [18.6
1 1 1 pai ] rate. L
Llgas [lsay [IMinerals|| Outside [JSteel [JFiregiass| Siot No. [ _{gégm, 15| 13.8 15[ I8.3
LijOmer — || dam | ] Pastic [Concrets ltflowing giverate- |20 [ I4.3 20 [17.9
After test of well yield, water was il i (litres/min) 25 | 14.7]25|17.6
rgJ Clear and sediment free [ealvanized | | f pUmping discontin- [ 30 [ 15.0030 | 17 .4
iy : ued, give reason.
(] Other, specify No Casing or Screen ¢ 40 |15.8|40[17.0
= - 5016.5|5[16.6
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Chiorinated [) Yes  [INo b | 20 | 56 60| I7.0]e0 [16.2
Plugging and Sealing Record E Annular space [ ] Abandonment Location of Well
Depith sel al —skes. " " Volume Placed In diagram below show distances of well from road, lot line, and building.
Fom TW"fMatena! and type (bentonite slurry, neat cement slurry) etc. {cubic metres) S et Dy o ia e ng
a nl
0 20| Bentonite slurry /\,j foo
N
| Maonline R.p(
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FE Cable Tool I Rotary {air) [[] biamond [[] bigging
Rotary (conventional) [_] Air percussion [ Jetting [ other
[[] Rotary {reverse) [JBoring [ Driving
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Domestic [Jindustrial [ Public Supply [ other e
Stock ] Commercial [] not used - —
[] Irrigation [CIMunicipal [[] Cooling & air conditioning Audit No. — Date Well Complated
Final Status of Well (4 5 9 U 5 ? 2007 p@ | 1%
@_Water Supply [[] Recharge well [J unfinished [[] Abandoned, (Other) | [Was the well owner's information Date Delivered ¥YYYY MM DD
[] Observation well [_] Abandoned, insufficient supply [ Dewatering z = package delivered? [Cves [No [ |
[] Test Hole [] Abandoned, poor quality [ ] Replacement well
Well Contractor/Technician Information Ministry Use Only
MName of Well Contractor Well Contractor's Licence No. Data Source Contraetor s
I_G.I-[ar‘.'. & Sons Well Drilling Ltd. 2662 e ' e oo B
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To work further with this data select the content and copy it into your own word or excel documents.

NHIC Data

OGFID Element Type

WILDLIFE
1053092 CONCENTRATION
AREA

1053092 SPECIES

1053092 SPECIES
1053092 SPECIES

WILDLIFE
1053091 CONCENTRATION
AREA

1053091 SPECIES

1053091 SPECIES
1053091 SPECIES

WILDLIFE
1053102 CONCENTRATION
AREA

1053102 SPECIES

1053102 SPECIES

1053102 SPECIES
1053102 SPECIES

WILDLIFE
1053101 CONCENTRATION
AREA

1053101 SPECIES

Common Scientific SRank SARO COSEWIC
Name Name Status  Status

%;ZZ? Colonial

Nesting Wading Bird SNR

Colony Colony

Eastern Antrostomus

Whip-poor- . S4B THR THR

will vociferus

Eastern Sturnella S4B.S3NTHR THR

Meadowlark magna

Bobolink  Delichonyx g/ THR THR
oryzivorus

%:éeecrl Colonial

Nesting Wading Bird SNR

Colony Colony

Eastern Antrostomus

Whip-poor- . S4B THR THR

will vociferus

Eastern Sturnella S4B.S3N THR THR

Meadowlark magna

Bobolink  Delichonyx g/ THR THR
oryzivorus

%:;‘i Colonial

Nesting Wading Bird SNR

Colony Colony

Eastern Conto

Wood- omtopus - qug sc sc

pewee virens

Eastern Antrostomus

Whip-poor- . S4B THR THR

will vociferus

Eastern Sturnella S4B.S3N THR THR

Meadowlark magna

Bobolink  Delichonyx g/ THR THR
oryzivorus

%:zg Colonial

Nesting Wading Bird SNR

Colony Colony

Eastern Contopus

Wood- P S4B SC  SC

pewee virens

ATLAS

NAD83 COMMENTS

IDENT

17PK9538

17PK9538

17PK9538

17PK9538

17PK9537

17PK9537

17PK9537

17PK9537

17PK9638

17PK9638

17PK9638

17PK9638

17PK9638

17PK9637

17PK9637




OGFID Element Type

1053101 SPECIES

1053101 SPECIES
1053101 SPECIES

1053101 SPECIES

Common Scientific SRank SARO COSEWIC
Name Name Status  Status

Eastern Antrostomus

Whip-poor- . S4B THR THR

. vociferus

will

Eastern Lampropeltis

Milksnake triangulum S4 NAR SC

Eastern Sturnella

Meadowlark magna S4B,S3N THR THR

Dolichonyx

Bobolink ;
OryZzivorus

S4B THR THR

ATLAS
NAD83 COMMENTS
IDENT

17PK9637
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