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1. INTRODUCTION
1.1.Project Description

This report presents the results of a hydrogeology assessment undertaken for proposed
rural lot development of the following subject properties within the township of East Ferris.

e Lots 13, 14 and 15 of Concession 7
e Lots 13 and 14 of Concession 8
¢ Lot 13 of Concession 10

The subject properties are located on either side of Corbeil Astorville Road south of HWY
94 as shown on Figure 1. Dimensions and areas for the subject properties are summarized
in the following Table.

Property ey NS dimansion | EAW dimension
Lot 13, Con 7 40.1 1015 m 410 m

Lot 14, Con 7 31.9 1015 m 410 m

Lot 15, Con 7 40.1 1015 m 410 m
Lot13,Con 8 36.3 1015 m 410 m

Lot 14, Con 8 41.9 1015 m 410 m
Lot 15, Con 10 30.9 823 m 410 m

It is proposed to severe the subject properties into rural residential estate lots varying in
size from 0.8 hectares and higher. Details for severance of Lot 15, Concession 7 are
shown on Figure 2. Details for severances of the other subject properties are currently
being considered, and will be provided at a later date. This hydrogeology study is being
provided to ensure there will be suitable water supply from drilled wells and that any
potential impacts to the surrounding properties from the new development water
groundwater extraction and on-site sewage disposal will be acceptable.

1.2.Scope of Report

The owner of the property wishes to develop the subject properties by sub-dividing them
into rural estate lots for single family dwelling construction including associated water
supply wells and on-site sewage systems. This hydrogeology assessment has been
completed to support the zoning application(s) by the property owner. This study has been
conducted in general accordance with the following Ministry of Environment (MOE)
guidance documents:

e Procedure D-5-5. Technical Guideline for Private Wells: Water Supply Assessment
(August 1996).

e Design Guidelines for Drinking-Water Systems, 2008

e Procedure D-5-4 Individual On-Site Sewage Systems: Water Quality Impact Risk

.................... % \,g;;BEsi;
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Assessment (August 1996).

The objectives of the above noted guidelines are as follows:

1. Characterize the geological and hydrogeological conditions of the general area and
subject property being proposed for development.

2. Ensure future residents will be provided with adequate quantity of water of acceptable
quality for domestic use.

3. Ensure that the proposed development will not result in groundwater interference
conflicts between users in the development and users on the adjoining lands.

This report has been prepared to meet the general objectives outlined above.

1.3  Site Assessment Methodology

The hydrogeology assessment includes:

1. Review of background information to identify site geological history and site
conditions.

2. Review of available records of groundwater wells adjacent to the subject property.

3. Completion of Site Reconnaissance to confirm surficial soil and bedrock conditions as
well as provide input for the hydrogeology and impact assessment.

4. Complete test well(s) and pump testing to determine groundwater availability in
conjunction with sampling for water quality analyses.

5. Provide an assessment of the results to determine if there will be adequate quantity
and suitable quality of groundwater for future domestic use and that the impacts from
the on-site sewage systems will be acceptable.

6. Provide conclusions and recommendations for the development and comments on if
any further work is required.

e T BEST
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2. BACKGROUND INFORMATION REVIEW
2.1.. General Site Physiography

The subject properties are located within the southeast part of the La Vase River Watershed
with most surface drainage generally flowing westerly while the southeast portion drains in
a northeasterly direction. All drainage ends up flowing north. The highest portion of the
subject properties occurs at approximately El. 275 m on the southeast portion of Lot 13,
Concession 8 while the lowest elevation occurs at approximately El. 238 on the west side
of Lot 15, Concession 7 and the east side of Lot 13, Concession 10. The subject properties
are made of a mixture of elevated forested areas with some cleared lower lying fields
previously used for agriculture. There is evidence of ditching work to improve drainage for
past agricultural use. There are also various poorly drained wetlands and marshy areas
within the surface drainage routes. Satellite Imagery of the subject properties are shown on
Figure 3 through 5.

2.1.1. General Geological Setting

The bedrock within the North Bay area consists of Precambrian age rocks and includes
granite, syenite and gneiss with some diorite, diabase and pegmatite dykes. The area
south of Trout Lake is part of the Nipissing-Mattawa Lowland physiographic region which
is characterized by extensive lake sediments and low lying organic deposits between
numerous bedrock outcrops. The area includes moderately rugged relief or hummocky
terrain and numerous outcrops at topographic highs and numerous wetlands and organics
deposits in topographic lows.

The distribution of overburden materials in the North Bay area is the result of glacial activity
during the Great Ice Age. This includes the Wisconsinan Stage of the Pleistocene Epoch
approximately 100,000 to 7000 years ago during which the continental ice sheet advanced
over and retreated from the North Bay area. Overburden deposits south of Trout Lake
within the Nipissing-Mattawa Lowland typically consist of a basal glacial till unit deposited
from the base of the ice sheet during active flow. Glacial lake sediments formed during the
ice sheet retreat when a glacial lake temporarily formed at higher elevations over Lake
Nipissing and Trout Lake due to the Mattawa River valley being blocked by ice to the east.
Following full retreat of the ice sheet, both Lake Nipissing and Trout Lake remained joined
and drained east into the Mattawa River system for some time until glacial rebound
occurred to the point that Lake Nipissing drained west towards Georgian Bay. Historic
shoreline deposits indicate that the joined Lake Nipissing and Trout Lake was in existence
until about 8,000 years ago. Numerous organic deposits have formed in poorly drained
low-lying areas throughout the region since the ice sheet retreated.

Based on review of Ontario Engineering Geology Terrain Study No. 101, the following
types of terrain should be present in vicinity of the subject property:

"'_'"I‘"" 6 N E EIIEELAGED
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1. Glaciolacustrine Plain including sand, silt and clay deposits with undulating terrain.
2. Bedrock Knaob including thin glacial drift deposits with hummocky terrain.
3. Organic Terrain including peat and muskeg in poorly drained low lying wetlands.

These types of deposits are typical of the East Ferris Township in general. Review of
satellite imagery of the subject properties (Figures 3 to 5) indicates that in the past suitable
areas have been utilized for agriculture. Typically it is normal for the better drained
glaciolucustrine plain areas to be used for cultivation.

A review of 173 historic test well water well records in the vicinity of the subject property
was completed. Information for the wells is summarized on Table 1. Overburden depths
ranged from 0.3 to 10.67 m in depth with sand, clay or gravel being reported at surface. The
average depth of overburden was 3.20 m. A histogram of overburden depths for the historic
wells is shown on the following chart. Sand, clay, boulders and/or glacial till was reported
below the clay and above bedrock.
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3. SITE RECONNAISSANCE / INVESTIGATION
3.1. Site Reconnaissance

Reconnaissance of the subject properties was conducted on November 14 and 16 of 2022.
The objective of the reconnaissance was to confirm in more detail the type, and extents of
overburden deposits through non-intrusive techniques. This included walking the subject
property to document evidence of terrain conditions and soil types using a hand held GPS
and digital camera. Figures 6 to 8 show the waypoints where digital photos were taken to
document points of interest. Photos corresponding to the waypoint locations on Figures 6
to 8, are provided in Appendix A1 to A3.

As a result of the site reconnaissance, three physiographic areas were defined as follows:

1. Bedrock Knob/Glacial Till - The largest portion of the subject properties (68%) consist
of surficial glacial till or drift deposits and are hummocky to undulating with some
infrequent smooth bedrock outcrops occurring mainly at topographical high points.
These areas of the property have not been cleared for agricultural use due to the
steeper terrain and occurrence of bedrock and boulders at surface. These areas tend
to be gently sloping and relatively well drained. Small exposed ridges of glacial till in
flatter areas are likely small moraine deposits and may suggest some sorting due to
wave action during glaciolacustrine periods following glacial retreat.

2. Glaciolucustrine Plain — Approximately 25% of the subject properties consist of surficial
deposits of historic fine grained lake bed sediments from higher lake levels associated
with glacial retreat as discussed above. These deposits occurs along low lying areas
of the properties. Surface exposures inspected during the site visit consisted of brown
clay and silt. It is expected that at depth, the sediments will include varved clays and
silts with some sandy layers. As shown on Figures 6 to 8, all the cleared fields used
for agriculture tend to be located on the silt and clay deposits. The ground terrain is
typically relatively smooth with some undulations. Generally, the glaciolacustrine plain
sediments are draped up against higher topography where glacial till and bedrock is
exposed. Due to the relatively impervious nature of the clay and silt deposits, standing
water can occur in low lying areas.

3. QOrganic Terrain — Pockets of organic terrain including wetlands and deposits of peat
and muskeg occur most of the lowest lying areas and make up about 6 % of the subject
properties. These areas occur along drainage courses and would be expected to be
underlain by glaciolacustrine sit and clay deposits.
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3.2 Test Pit Program

Following completion of the site reconnaissance and general site characterization, a test
pit program was undertaken on December 9, 2022 to confirm subsurface overburden
conditions on portions of Lots 13 and 14 Concession 8. A total of 6 test pits were
completed. Locations of the test pits is shown on Figure 7 and photos documenting the
work are provided in Appendix B.

As result of the test pit program, the following subsurface conditions were documented.

Test Pit 1 — Located on top of a slight ridge thought to be a recessional moraine deposit
(Photos 1 to 3). Test pit 1 was excavated to a depth of 2.4 m and consisted of a thin
surficial layer of sandy topsoil underlain by sandy glacial till with some boulders. No
groundwater was encountered at this location. Bedrock is inferred at 2.4 m depth based
on observations.

Test Pit 2 — Located within treed area (Photo 4). Test pit 2 consisted of a thin layer of
topsoil underlain by glacial till with bedrock at 1.40 m depth. The glacial till consists of silt
and sand with gravel, cobbles and boulders. No groundwater was encountered.

Test Pit 3 — Located on slightly raised ridge (Photos 5 to 7). Test Pit 3 consisted of 0.15
m of topsoil underlain by reddish brown to grey sandy glacial till with gravel and boulders
Bedrock was encountered at the terminated depth of 1.11 m. No groundwater was
encountered.

Test Pit 4 — Located on elevated plateau (Photos 8 and 9). Test Pit 4 was excavated to
bedrock at a depth of 0.78 m and included a thin layer of topsoil overlying glacial till. The
glacial till consists of a mixture of silt and sand with gravel, cobbles and boulders. No
groundwater was encountered.

Test Pit 5 — Located at the base of a ridge (Photo 10). Test pit 5 was excavated to a depth
of 0.81 m where bedrock was encountered. A surficial layer of topsoil was encountered
underlain by sandy glacial till with gravel and cobbles. No groundwater was encountered.

Test Pit 6 — Located on a plateau (Photo 11 and 12). A surficial layer of topsoil was
encountered underlain by grey varved silt and clay which overlays a basal unit of glacial
till from approximately 0.5 m to 1.8 m depth where bedrock was encountered. No
groundwater inflow was encountered.

The following table provides a summary of the test pit findings and record of the samples
taken.

—l— J<BEST
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Test Pit Test Pit | Bedrock | Groundwater Material Encountered
Depth Found Inflow

TP 1 2.40m Yes No Sandy Glacial Till

TR 2 1.42m Yes No Sandy Glacial Till

TP 3 1.11m Yes No Sandy Glacial Till

TP 4 0.78 m Yes Yes Sandy Glacial Till

TP 5 0.81m Yes Yes Sandy Glacial Till

TP 6 1.85m Yes Yes Varved Silt & Clay overlying glacial

till

In general, the test pit program confirmed the findings from the site reconnaissance in that
subsurface soils consist of glaciolacustrine varved silt and clay at lower elevations and
glacial till with bedrock outcrop at higher elevations. The glacial till was found to extend
below the silt and clay. Although groundwater was not encountered it is anticipated that
groundwater will occur in the bottom of the glacial till layer above bedrock especially during
wet periods. Based on site reconnaissance it is anticipated that the groundwater table at
lower elevations where varved silt and clay was found, will generally be at or near the
surface.

Some basic grainsize testing was done on three samples of glacial till (minus 150 mm)
collected from the test pits. Segregated samples are shown in Photos 13 to 15. The results
are summarized in the following table.

Test Pit Percent Gravel Percent Sand Percent fines
TP 1 437 53.8 2.5
TP 2 38.5 45,5 16.0
TP 3 23.2 51.3 25.5

Based on the results above, the glacial till ranges from a sand and gravel with trace fines
to a silty sand, some gravel. The cleaner material at TP 1 may be result of some fluvial
or wave action during it's geological history.

TULLOCH
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4. WATER WELL REVIEW

In order to consider domestic water supply for the proposed subdivision, a review of
available drilled well records adjacent to the subject properties was completed. A detailed
summary of the well records is provided on Table 1. Data from a total of 173 wells was
included in the analysis. Only wells after June 2002 were included as older wells were
typically not constructed or tested to current standards. The following general summary
provides a basic statistical summary of the data on Table 1.

Well Criteria Minimum Maximum Mean
Overburden Depth 0.30 m 10.67m 3.20m
Total Depth 7.92m 164.59 m 77.22m
Water Found Depth 7.62m 11521 m 54.76m
Static Level Depth 0.00 m 12.83 m 460 m
Pump Rates 5.67Ilpm 756.00 lpm 51.39 Ipm
Maximum Drawdown 0.0m 120.70 m 23.32m
Specific Capacity 0.06 Ipm/m 124.02 Ipm/m 9.24 Ipm/m
Well Volume 91.88 litres 3675.16 litres 906.04 litres
Pump Volume for 120 min. 680.40 litres 90720.00 litres | 6167.29 litres
Total Volume Available 1334.69 litres 90867.01 litres 7032.45 litres
Volume minus Drawdown 300.61 litres 45639.73 litres 4854 22 litres

A histogram of the static water table is provided in the following chart.

Static Water Level Histogram
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As shown in the above table the static water table is generally below the depth of
overburden or within the bedrock suggesting that the groundwater within the bedrock is
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not directly connected to the overburden except through infiltration.
Requirements for new domestic wells as per MOE Guideline D-5-5 are as follows

1. The per person requirement shall be 450 litres per day.

2. Peak Demand will be based on a period of 120 minutes each day based on a demand
rate of 3.75 litres per minute per person.

3. A minimum house size of 4 bedrooms is to be used unless otherwise established
resulting in a daily water demand of 1,800 litres per day and a peak demand over 120
minutes of 13,7 litres per minute which is equivalent to 1,644 litres.

4, Lower well yields can be accepted where prolonged pumping rates can be used to
make up difference in volume based compensation systems. For example, a well with
a pump rate of 11.34 Ipm would need an excess volume of 271.20 litres ({1,632 litres
- (11.34 Ipm x 120 minutes = 1,360.80 litres)). In effect, a well must be able to provide
a 2 hour volume of 1,632 litres from pumping and/or storage in the well. For a 150 mm
diameter well, the water storage volume is 17 litres per m of depth, so 271.2 litres of
storage would be available if the pump was 16 m below the lowest drawdown level
after 2 hours of continuous pumping.

Review of the well record data on Table 1 indicates the following:

1. Of the 173 wells, 10 wells were tested at pumping rates less than the 13.7 Ipm
value required for a 4 bedroom home.

2. Taking into consideration available total volumes in the wells prior to drawdown, 1
of the 173 existing wells would not provide more than 1644 litres over 2 hours. As
shown on the following chart, the majority of the wells would provide more than 2
times (2X) the required 2 hour volume requirement of 1644 litres.

e g 12
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5. PUMP TEST PROGRAM
5.1.Test Well Program and Results

The groundwater supply site investigation program consisted of drilling five test wells on the
subject properties, as shown on Figure 9. The new wells were drilled around the edges of the two
southern properties to provide a large coverage. The test wells were completed by Gilles
Bouffard Drilling Ltd (Bouffard) in August and October of 2023. Logs for the test wells are provided
in Appendix C, and the following table summarizes the location and stratigraphy for the test wells.

Well Tag | Northing | Easting Overburden | Bottom Water Static

ID (m) (m) Depth Depth Found Level

A385454 | 5120617 | 632874 6.10 m 104.24 m | Frac 4.57m
A385453 | 5120742 | 633144 7.31m 9.14 m 8.53m 0.61m
A385476 | 5121543 | 632762 7.01m 43.28m | 3048m [2.13m
A385480 | 5122496 |[632496 579 m 110.34m | Frac 244 m
A385475 | 5122920 | 633159 8.53m 110.34m | 55.47m | 1.04 m

This stratigraphy and overburden depths for the test wells is consistent with the geological
conditions described above in Sections 2 and 3. Based on the stratigraphy and “water found”
depths recorded, the water bearing aquifer is the bedrock.

Upon completion of each the test wells, Bouffard conducted the standard 1 hour pump tests. The
initial pump test results are summarized in the following table.

Test Well | Well Tag ID Pump Rate | Drawdown Specific Recovery @
No. @ 1 hour Capacity 1 hour

1 A358454 37.65 Ipm 10.69 m 3.53 Ipm/m [ 96.2%

2 A385453 18.83 Ipm 1.53 m 12.35 Ipm/m | 100 %

3 A385476 56.48 Ipm 13.11m 4.31lpm/m | 95.3%

4 A385480 11.30lpm | 556 m 2.03 Ipm/m | N/A

5 A385475 37.65 Ipm 13.35m 2.82 lpm/m | 100 %

m

Tulloch conducted a 6 hour step down pump test on each of the test wells between October 25
and November 20, 2023. The pump equipment and operations were provided by Bouffard. The
pump tests consisted of a step down type starting at a flow rate of 11.36 Ipm (3 usgpm) for 2
hours followed by 22.71 lpm (6 usgpm) for 2 hours followed by 34.07 Ipm (9 usgpm) for the final
2 hours. The flow rate was controlled using flow measurement device provided by Bouffard.
During each pump test, two of the closest test wells were monitored as observation wells. Photos
of the pump tests in progress are provided in Appendix D.

Data for the 6 hour pump tests was collected using a SOLINST data loggers. The data loggers
were set to record every 5 minutes and deployed down the test well and two observation wells.
A barologger was used to record barometric pressure on the same interval as the data loggers.
This was then used to correct the well data to account for barometric pressure changes over the
test duration using software provided by SOLINST. A tablet computer was employed to be able
to monitor the test well data in real time during the test, and to download the data from the each
logger after the test and well recovery was complete.

o e 14 45 BEST
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A drawdown versus time plot for the stepped pump tests are presented on Figures 10 to 14. They
show how similar both the readings from the datalogger and manual measurements by Bouffard
are. In addition, when Bouffard completed each well, they conducted a standard one hour well
yield test as noted above. The standard one hour tests are shown on the plots for comparison.
The following comments are provided with respect to the observations of the pump test plots.

Test Well 1 (Figure10)

1.

2.

The pump test was stopped 20 minutes into the last stage (260 minutes from start
of test) due to the well drawdown reaching the limit of the data logging equipment.
Over the pump test period 260 minutes, a total volume of 4,656 litres was removed
from the test well resulting in a maximum drawdown of 85.7 m. This volume is
greater than the daily volume requirement of 1,800 litres.

The Recovery time plot indicates that the well reached 90% recovery 220 minutes
after cessation of pumping.

There was no noticeable drawdown in the observation wells located 300 and 900
metres from the test well.

Test Well 2 (Figure 11)

1.

2.
3.
4

The well had a maximum drawdown of 4.12 m at the end of the third stage of
pumping.

A total volume of 8,233 litres of water was removed from Test Well 2.

Test Well 2 reached 90 % recovery within 70 minutes of stopping the pump test.
There was some drawdown (approx. 0.3 m) at well A385454 located 300 m to the
east of the pumped well (A385453), indicating some connection.

Test Well 3 (Figure 12)

1.

w

The well had a maximum drawdown of 19.84 m at the end of the third stage of
pumping. The data logger bottomed out at 14.93 m so the maximum drawdown
value is based on hand measured.

A total volume of 8,744 litres of water was removed from Test Well 3.

Test Well 3 reached 90 % recovery within 665 minutes (11 hours) of stopping the
pump test.

There was no noticeable drawdown at observation wells located 880 m and 1100
m from the pumped well.

Test Well 4 (Figure 13)

1.

2.
3.
4

TULLOCH

The well had a maximum drawdown of 84.38 m at the end of the third stage of
pumping.

A total volume of 7,949 litres of water was removed from Test Well 4.

Test Well 4 reached 90 % recovery within 85 minutes of stopping the pump test.
There was no noticeable drawdown at observation wells located 730 m and 1100
m from the pumped well.
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Test Well 5 (Figure 14)
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3.
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The well had a maximum drawdown of 15.95 m at the end of the third stage of

pumping.

A total volume of 8,176 litres of water was removed from Test Well 5.
Test Well 5 reached 90 % recovery within 30 minutes of stopping the pump test.

m from the pumped well.

The following tables provides a summary of the pump test results.

. There was no noticeable drawdown at observation wells located 730 m and 1400

Pump Test 1 (A385454)

Pump Pump Rate | Drawdown at | Drawdown Drawdown Specific

Step Start at End for Step Capacity

1 11.36 Ipm 0m 10.72 m 10.72 m 1.06 Ipm/m

2 22.71 Ipm 10.72 m 71.55 m 60.83 m 0.37 Ipm/m

3 34.07 Ipm 71.55 m 85.72m 14.17 m 2.40 lpm/m

Pump Test 2 (A385453)

Pump Pump Rate | Drawdown at | Drawdown Drawdown Specific

Step Start at End for Step Capacity

1 11.36 Ipm Om 1.15m 1.15m 9.88 Ipm/m

2 22.71 Ipm 1.15m 247 m 1.32m 17.20 Ipm/m

3 34.07 Ipm 247 m 4.12m 1.65m 20.65 Ipm/m

Pump Test 3 (A385476)

Pump Pump Rate | Drawdown at | Drawdown Drawdown Specific

Step Start at End for Step Capacity

1 11.36 Ipm 0m 240m 240m 4.73 lpm/m

2 22.71 Ipm 240m 6.77 m 4.37m 5.20 Ipm/m

3 34.07 lpm 6.77 m 19.84 m 13.07 m 2.61 Ipm/m

Pump Test 4 (A385480)

Pump Pump Rate | Drawdown at | Drawdown Drawdown Specific

Step Start at End for Step Capacity

1 11.36 Ipm Om 6.63 m 6.63 m 1.71 lpm/m

2 22.71 Ipm 6.63 m 20.24 m 13.61 m 1.67 Ipm/m

3 34.07 Ipm 13.61m 84.24 m 70.63 m 0.48 Ipm/m

Pump Test 5 (A385475)

Pump Pump Rate | Drawdown at | Drawdown Drawdown Specific

Step Start at End for Step Capacity

1 11.36 lpm 0m 2.56m 2.56m 4.44 lpm/m

2 22.71 Ipm 2.56 m 6.15m 3.59m 6.33 Ipm/m

3 34.07 Ipm 6.15m 16.13 m 9.98 m 3.41 Ipm/m
e 16 : .lﬁiBEST
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An analysis of the stepped pump test was undertaken using specialized Stepped Drawdown Test
Software called Step Master (copyright by Starpoint Software — www.pointstar.com/Aquifer/StepMaster.aspx). Step
Master is a software package specifically designed to use graphical analysis methods to analyze
step-drawdown test data to determine various aquifer characteristics including transmissivity and
storativity. In addition to analyzing the pump draw down data with Step Master, the recovery data
was analyzed using the Cooper Jacob method to estimate transmissivity values. The following
table provides a summary of results for the analyses completed.

Method Analysis | Test 1 Test 2 Test 3 Test 4 Test 5
Type A385454 A385453 A385476 | A385480 | A385475

Step Master | Eden 0.42 4.43 1.99 0.71 2.89
Hazel

Step Master | Birsoy- 0.12 4.80 0.78 0.16 1.06
Summers

Spreadsheet | Cooper 0.14 5.41 1.34 0.17 2,52
Jacob

Transmissivity is an important hydraulic property of aquifers as it provides an estimate of the
potential for groundwater abstraction. Krasny (1993) developed a classification of transmissivity
magnitude and variation to help provide an objective method for classifying relative aquifer
transmissivity values and relating them to an estimate of approximate groundwater yield. The
following table provides a summary of the aquifer parameters for various designations as per
Krasny (1993).

Transmissivity | Designation Specific Supply Anticipated Well Yield
Range Capacity Potential at 5 m Drawdown
Withdrawal for
local water
g{;/da R Very Low I'Ogh;o Q0 supply  with | 0.3 to 3 Ipm
4 i limited
consumptions
Withdrawals
for local water
1T to 10 0.6 to 6 | supply
m2/day L lpm/m (private 3 to 30 Ipm
consumption
etc.)
Withdrawals
for local water
10 to 100 . 6 to 60
m2/day Intermediate lpm/m supply (s_mall 30 to 300 Ipm
communities,
plants, etc.)
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Based on the Test Results and tables above, the following is summarized:

e Tests 1 and 4 fit in the mid to upper portion of the “Very Low" designation
indicating that these wells are suitable for local water supply.

e Tests 2,3 and 5 fit in the low to mid portion of the “Low” designation suggesting
these wells are suitable for supplying a local private water supply.

A review of the specific gravity values calculated from historic wells was also completed. The
following chart provides a histogram of all results.

Specific Capacity Histogram

90 -+

80 -

Frequency
w ey [op) [ep] |
] () o o [en]
1 s

N
(]

10

Imperceptible Very Low Low Intermediate High Very High
Specific Capacity Range

As shown above, the bulk of the historic wells fit in the Low to Intermediate classification range
indicating that there are stronger wells within the surrounding area compared with the results of
the 5 wells tested as part of this program.

| <BEST
—_—t 18 ' MANAGED

TULLOCH | COMPANIES



Corbeil Estate Lots

7708

6. DEVELOPMENT IMPACT REVIEW

6.1. Groundwater Supply Quantity

Based on the work completed with respect to supply of groundwater, it is not anticipated
that there will be any issue with domestic water supply for the proposed rural lot
development on the subject properties for the following reasons.

1. Based on review of 173 well records for the area, it was determined that all of
the existing wells except 1 will satisfy the daily water supply requirements for
single family dwellings.

2. Completion of a five 6 hour stepped pump tests indicated the following:

i. Between 2.5 and 4.8 times the daily required water volume (1,800 litres)
was removed from the test wells with 90 percent recovery occurring over
times ranging from 0.5 to 11 hours.

ii. The transmissivity values for the bedrock aquifer indicate that the aquifer
can be classified in the very low to low range indicating suitability for
small private water supply wells.

iii. A review of pump test specific gravity wells for 173 historic wells
indicates that wells in the intermediate to high classification range are
also likely to occur in the area.

iv. At the specified MOE peak pumping rate of 13.7 Ipm over 2 hours, the
anticipated drawdown is expected to range from 1.5 to 15 m with full
recovery in under 12 hours.

6.2. Groundwater Supply Quality

A sample of groundwater was taken from each of the Test Wells following completion of
the stepped pumping tests for water quality analyses. Samples were collected and
analysed by Near North Laboratories Inc. (Near North). Samples were submitted and
analyzed for parameters to satisfy Ontario Regulation 23/14.

Certificates of Analytical results for the test well are provided in Appendix E. The following
Table summarizes sample details.

Sample Well Tag | Sample Date | Lab ID Appearance

Source ID
Test Well 1 | A385454 | Nov 8, 2023 | 23K0494 | Cloudy with white particulate
Test Well 2 | A385453 | Oct 30, 2023 | 23J1544 Slight cloudy
Test Well 3 | A385476 | Nov 8, 2023 | 23K0458 Cloudy - pale yellow
Test Well 4 | A385480 | Nov 22, 2023 | 23K1062 | Cloudy with black particulate
Test Well 5 | A385475 | Nov 20, 2023 | 23K0880 Cloudy — yellow-grey

All parameters were within designated health criteria limits except total coliform for the
sample from Test Wells 4 and 5. Test Well 5 sample also reported 1 ppm escherichia coli.
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Additional well development, flushing and disinfection is expected to address these
parameters as will be done prior to any new well being commissioned.

There were some slightly elevated values of Aesthetic Limits for TDS, TSS, turbidity, iron
and general bacteria. Some samples indicate water hardness suggesting a need for water
softeners.

6.3.0n-site Sewage Systems

All new homes will require a class IV on-site sewage system consisting of a septic tank
and an adsorption bed. Based on current practice, it is likely that all systems will include
filter beds as they minimize area requirements for the top of the bed. For example, a filter
bed for a 4 bedroom home with a design flow of 2,000 Ipd would need to be 2,000/75 =
26.7 m? or about 5 m x 5.5 m.

Based on the site reconnaissance and test pit program expected surface conditions will
include:

1. Varved Silt and Clay — Percolation Time (T) estimated > 50.
2. Sandy Glacial Till - T estimated 5to 15
3. Bedrock — T estimated > 50.

As per Part 8 of the building code for sails with a T > 15, mantle must be imported. In such
cases, the bed will generally be fully raised to be on top of the imported mantle. Also if the
water table is at or near surface, beds will need to be fully raised with imported mantle.

Mantle area requirements for a 4 bedroom home will be as follows:

1. T>20-Mantle Area = 2,000/8 = 250 m? or about 16 x 16 m
2. T >50—-Mantle Area = 2,000/4 = 500 m?or about 22.5x22.5m

Based on the above preliminary calculations for a standard 4 bedroom home, some lots
on the subject properties are anticipated to require a fully raised filter bed on imported
mantle. The lots range in size from 8,000 m? and higher so less than 5 % of each lot will
be required for the septic system foot print. Therefore, it is not anticipated that there will
be any space and clearance issues with the siting and construction of the on-site sewage
systems.

In terms of potential impact of on-site septic systems on groundwater, the following points
are relevant;

1. Where possible, septic systems should be installed on lower permeability surficial
soils as it will provide an effective separation barrier between the septic system
effluent and bedrock aquifer.

2. Septic beds should be placed in areas where overburden deposits have a greater
thickness over bedrock, and as far away from any drilled wells as possible to
provide as much natural separation and attenuation of septic system effluent.
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3. Septic beds should be placed so that shallow groundwater and/or effluent flows
are directed away from the well locations by taking into account topography and
localized surface geological features.

Based on the site conditions determined from site reconnaissance, it is judged that by
strategically placing the septic beds as described above, the potential risk to the bedrock
aquifer will be very low.

Septic effluent impacts to surface water flows leaving the property are expected to be
minimal for the following reasons:

1. Use of proper construction techniques for septic systems by licensed installer as
required by the OBC.

2. Studies have shown that finer soils generally provide greater attenuation of BOD,
Nitrogen and Phosphorus then coarser grained soils. Therefore placement of the
septic beds on the lower permeability overburden with adequate mantle areas for
infiltration will be beneficial for mitigating septic be effluent quality.

3. The large size of the lots with respect to the septic bed area requirements will allow
beds to be located away from any sensitive areas.

Nitrogen levels in on-site sewage effluent can be estimated from the following sources.

1. USEPA — 11 grams per person per day (nttps:/fgroundstone.ca/2019/01/nitrogen-in-sewage-

systems/)
2. MOEE D-5-4 — 40 grams per single family dwelling per day.
3. Typical Concentration 40 mg/L (https:/iwww.app4water.com/resourcesftechnical-

documents/characteristics-of-residential-wastewater/)

Based on this information, the estimated nitrogen loading from a 4 bedroom home can be
calculated as follows.

» Based on a flow of 1,800 Ipd and a concentration of 40 mg/L, a total daily loading
would be 72 grams of nitrogen per day.

The annual average amount of precipitation in North Bay is 975 mm (https:/en.climate-
data.org/north-america/canada/ontario/north-bay-14610/). Based on gross run-off coefficient post
development of 60 %, the annual rain fall infiltration volume for 1 m? will be 0.975 m x 0.4
x 1 m?=0.39 m* or 390 litres per year. This equates to 1.07 litres per day per m2. In order
to meet the Ontario drinking water standards, nitrogen levels in the groundwater should
be kept below 10 mg/L. Based on a total nitrogen load of 72 g per day, to maintain a
concentration below 10 mg/L, a total volume of 7,200 litres per day is required including
effluent and infiltration. Therefore a total daily volume of infiltration of 7,200 — 1,800 =
5,400 litres is required. Based on an infiltration rate of 1.07 litres per day per m2, an area
of 5,400/1.07 = 5047 m? or roughly 0.5 hectares is required to provide enough lot area to
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attenuate nitrogen levels. Therefore, the minimum lot size should be kept at 0.5 hectares
or larger.

7. CONCLUSIONS

Rural lot development of the subject properties is being proposed by the client A hydrogeological
site assessment was undertaken to characterize the geological and hydrogeological conditions of
the subject properties to support the proposed rural lot subdivision.

Based on the review of available background information and site investigations the overburden
at the site consists of glaciolacustrine varved silt and clay deposits, glacial till ranging from sand
and gravel to silty sand overlain by thin topsoil. Deeper organic deposits occur along drainage
courses. Overburden depths up to 10 m occur based on historic well logs.

Review of 173 well records in the vicinity of the subject properties indicated that supply of enough
water to support single family dwellings is highly likely. Five test wells and pumping tests were
completed Based on the test well completion and pump testing, it is anticipated that there will be
adequate domestic water supply for the proposed single family dwellings.

Review of water quality data from samples taken at the end of the pump test show that the
groundwater quality is generally acceptable for human consumption with all parameters below
health criteria limits except some elevated levels of coliform and a 1 ppm result for ecoli. Proper
well development, flushing and disinfection of all new systems prior to commissioning will address
this.

A review of on-site septic systems indicate that a minimum lot size of 0.5 hectares should be
maintained and that standard filter bed construction with imported mantles where required for soil
or groundwater conditions will be satisfactory.
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8. CLOSURE

Should you have any questions regarding the information presented herein, please contact the
underisgned.

Singcerely yours,

Matthew R Parfitt P.Eng.
Senior Geological Engineer

North Bay
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TABLE 1 - WATER WELL RECORD DATA ANALYSES SUMMARY

Bate Cretburden Total | water | Smte | Fomp | Famp | Pumptest| Mavimum | Tatal | Percent | Speafic | Web | 120min. | Tatalvel | Vel minus | Hydra Frack
| Dolted Depth | Type Depth | Fourd Lewel Rate Level nmnunlum.dm.n Aeconery am.er,l Capacity | Volume | Pump Vol | Available | Drawdoan
No. m | m m m lgm. m hr m m Ipm/m | ltres litres &5 litres
asu:?ﬁ Tun0l] _ 213]  sand bouders FIXE ) 01| 2680 7139 I ) Hix B I3 36077 2701600 2787611 MR o
3307225] 30 My 02 sa_s'Tu sand 10,34 EFE T TN 720 €21| 262l T01| #330s| 317520] 400s24|  343157fves
2307227 1102 1;_3" sand 7376]  19.51 7.62 1512 6036 10] 614 66.14) 023 107192| 1s1aa0] ssedz| 1557.170no
230001 485  send boutders 52 ﬂ 01| a7s0|  3eer 10| FES IFEEE 11| €5510| 453600 519130 471375 es
5 4107237| 06 CecOl]  386]  cay €157] 5366 17a|  aeas|  3asy ig| TEE TR 05| 67380] 317520  $assio|  3€72 86|00
6 4307244 13-hug 02 3.96 sand gravel 3688 304 428 75 €0 30.18 1.0]na /A £14.5 5072 00 9586 52| N/A o
7 a307261)  Oldurbz| 39.67| oy Sl & sand [EREH TR | 13 75| 75| O50| 1506 81| 453600] E04261] a5 61)no
8| 4307267 iC-SepL2| 6.71] boulders 1 9_Ul 13| 1.0] 15.85] 15.85 3175.20 358. 96| 3040 48]
9| 4307268 14 Sep 02| sand baoulders 4 M 52| S.0] 43.28| 43 28| 1587 60| no
[ 10 a307271] 29 Aug 02 lay and & boulders | 98.19] A 10 5327|9327 &20.40)
[El a307305]  SlAug 02| Ty Sand & balders | 9813 E 0 lss?l 25 £5) 1360 80
[H 3307310 0Sep0z] 151 sand boulders 6157] 5913 73| 2etea] 1 EFD BEED
13| 3307445 Ttep03] €57 ehy Sand & boulders |99 67[surged 701 seqo| edge| 5395 5398
1) 3307415 Ttep03] 091  sand Tez| 7620 93| arsco|  s0ae 1 T2%6| 2use| 1o0w| 1676] 4537
15 4307476]  oatep03| 975 sand iy Toar| to1s| 05|  dvac| 303 10 189 [T I | 55t
i€] 3307378|  116ep03|  305] wand bouders 7315 scﬂl 73| 3| 1825 [ 183 133 ocs| etai| 23051 13828 51| 13731 730
17] 3307957]  5Mca03| 243  wnd boulders Ssoo|  sooo| 91| asso| wssq 70| 119s]  119s| ieow 80| 73059] s4e000| 6190 63] $943.98|ma
15 EEEE I I T gravel 105.46[surged TLH| 1s1eg To[WA 5 WA N/ 36/5.16]  1360.80| 5035 56[N/A no
13 3307515 25 apr 0] 030]  gravel EEEE B3.57] 671 37.aﬂ 1219 TojA [ 11025]  #536.00]  464625]  d4edazs|ne
20 3307535] om0l 275  sand fravel 3952|3967 701| 3meoo| 3a71 10) F5380.00] 83397 03|njA no
T 4307537 25 Jun 03 3008 2835|945 % 10 TE195.00] 18434 18[N/A no
22 4307547 15-Jun-04] 5 49| sand boulders T3.15]surge 7.62] R 1.0] 2768.00] 3094 91 3032 65[na
23 4307545 09-Jul04] 152]  sand 36353] 2377 € 10| 10| 22620.00] 23170.02|N/A o
L] 4307654]  1lhow0d|  110] sand 12930 95.00) 0] FEE) ) I T Y ) S IEELEEE I
75 T3076%5] 26 Nay 05| 396]  chay gravel 6157 s60s| 30| 378 0 EER 335  00w|  11z8| ssi27| 453600  s08727] 501285
2% 3307782] 1805|091 sand 73.76|surged 427] siace] 416l To| 2eses| 2ae8s| 00|  15.4s| 77176 4536000 4613178] 25€3973|n0
77| 3307733 19 mi0s|  107|  sand 7a76]  ae7)| 76| Anm| even O 7ise| 1sm3]  7aw| 050l 11adas| 1scos0| sssad| 2235890
L] 3307793 Sep O sand Gouders 11031 3780 518 o 21| 21|  doow|  tii| #sise 436489 yes
| 3307759 Sep T vand Boulders TEs|  7aes 3780]  18.19 [ Ge2|  o0e1] oow| e097| v 4835 93] no
30 4307848 Tec O sand bouiders 3715|3200 FTE | ol 05| 305 dcow| 1233| 3ars| 4s3ecol EEETET] )
E 3307867 Dec sand 57 67[rurged 2616|6095 I D HiA 042 113317|  317520]  a3se si|riA o
EF] 307871)  0Apre6|  #27|  sand gravel 3043 73| _s780] 2sas 70 28E[W/A /A 775| 46553| 4s3ec0]  scorsa|wa o
33 307883 27 War 06| sand clay EEFH E|_uu ﬂl, 10 15‘3] T63| toow| 23.a8| 30401] 4536.00] 4s001] 4797.35)na
3 Ti07855] 28 Apr 08 Sand aravel 5186 66| 3780|304 10| sn|  tann|  toow T8s| s330| asie00|  s0isai| 4EiLSE|no
3 3307830] 27 Apr 08 Sand Goulders 2328] a1 66| 3720 10 Te3| 53302] 453600]  S0isci|  ai€s.78|na
34 4307917]  J00un 06|  &57] gravel day T267|  3Ba0]  tes| 3vsce|  3od] 10 81| 575.77] as3e000] #5935 77| WA o
3] a307921]  Osduros| 091, ay 3719]  1823|  ses| 1sgo| 304 19 387 539.02] 726300| 280702| 270855[na
33| 4307954 21-hun-C§| 213 sand boulders 109.73 93 96| 5. 49] 37 80| 32.30] 1.0} 151] 1543, 57' 453600 £079.57) 5583 40|na
EE A307967]  25ui06| 305  sand bouders 9105, 1| 18%0| e0%s 10 701) 1200.55] 236300] 3468 55| 3311.40[yes
= T079R1]  ZU0|  122] beudens day 798| 7a2s|  6e0|  1seo|  asia| o] €20| 7s016| 22e300| 305 16| 239587[no
a1 4307985 22 AugCB| _ 4.37fouiders Bzrav day 152.40) Ta| 3780 a5 o T25] 241560 453600  636160| €125 [yes
[ 3307936] 21 Mev 06 305]  sand boulders B1.26]surged 0.30] 18.50]  S4.Bg 0} N/ T 31| 109642]  2268.00] 3364 aZ|NjA no
a3 T046433|  73-kpr o] 3688|  3iG0| 95| 3isoo| 048 9 TER ) /A T851| s2283] a53e000| w5782 64[NiA o
a1 048718|  Gadundi|  12z]  sand boulders Toies|  &ass|  a27]  3ren|  siag 10 N TEE Ta:| 1568 07| 453600| €10a07| searasfeo
7G23795|  G6%epdl| 549 Sy Fog6|  eooe|  183| esoo| 914 10 761 |iA NiA T332| 147.01] 90720.00] cossrot|wa no
Cises|  17Rwg0i] 219 0] _tsm| 597 E IR () WA | o 9—71 736.28| 13608.00] 14304 73[N/n o
iESﬂiB?I 11-S2p07 130 0 00 97.50] 10 416 27.1) 61%| 0.46] 1306 €3] 2400.00 4206.€3) 3662 03 Jyes
7053707| 16 fug07] 335 boulders 18 70| €05y 10| 53] 11203:] 453600 565692 513843|ne
29 Cet 07| 52 a3 Te0| 2438 Ta| osem| 37377] _A53600]  a9isii| 4%08.6tfne
27-Hov 7] 30| touiders 610]  oco| 13540 ig] 37| 720153 2w000] _ seoss3| acaies)
1 May 08| NE] BT ey & graeel 335| 22680 214 i 36133| _2e 00| 27577 35| WA no
TIs701|  01Rerce 51| sna 5 a57| 3780 1879 19| [ER 17564|  453600]  sslies| 4793ssfno
Ti039s|  19aurce| 2.3 chay T8 57forged | 12z aA34 10573 161146 10| 218053| 13c080] 3541 35|WIA o
711561 6 Sencs|  243]  sand clay 11582] 11173 X M) NS To|  2683| 2s4s| @ 11| 151906 453600 €055 06|  554362|no
7112570] 15-Aug 08 2.13] sand gravel 41.20 4 E?I 5.18] TEDI 15 24| 1008 a 100% [N/A 202.13] 4536.00) 4738 13 4738.13|no
7114349 03-Jul-08| 3.5 gravel Boulders 121927 ”5?1[ .71 7.80 82 20| 1.0] 23.77) 23.77) 100% 1.55] 1519 06| 4536.00 €055 06 5572.34]n0
7115437 17-0ct 08 66| sand boulders 105 77 [surged 610 22es] 9144 10 97 54[1/A D o23] 171507 272160 4136 E7[N/A o
22| sand 70.10] 68 .28] 5.79] 17 80| 2438 1.0 061 0.61 100% | 61.97] 373.54) 4526 00 4303 E4) 4837.38|na
.57 sand gravel 7315 &7 06 9H| 12 54 38.10] 10 21?[ [NE] 100%| 5.87] 58190 2263 00 224%.30] 2207.10|ro
4] sand aravel Gio6| 096] oua| sso| e 10 395| 36| ioew|  avi| 7378 7%eaca] 79e178| 786220ma
7118593] 151  sand day o205| sses| 77 X XD To| 201 1vor| @ Tas| 153788 453600 G073 s73as0fne
7115598] 16-5ep 08 151 clay 103.63] 103 02| 3.66] 7 80} 21,34 10 ¢ e1iA H/A 6197 35527 as3ecc|  4891.27[NJA ne
T1587]  1PMoues|  30%]  day  [bouders Ggael| 7925|  7aas|  es|  wso| a5 7 To| 31| 31| toow|  Eoo| srse| ssesce| 3iissa| 30627[ne
TUEE3S|  Oascpes|  338] boukders day S5a7| sazs|  zsa| 3va| is2 Toftia [l B 75113 853600 478718| 47aiid|no
TL7056|  10McvCB| 518 wand bouiders 1 ﬁl 757 13| 13| 84 1o} [ 051 100%| FAlse | 1anes| 2desco| atosss|  23sasi|no
nmnﬂ TiNe CE|  437fardabouied] iy G7c1|  &ssi|  oca]  a7s0| 189 To] 3ot 304 Tu|_ 1240| 3675:] #3600 asossy| 4E4ddelne
Fizsza1| a4 mn-EI 031 snd 35 39| ursed as7|__atm|  &os 0] B23|n/A A ©1s| 113317]  136080] 2433 57N/A no
nmﬂ' 1Giun09|  031] sand arer| 3987 7at| 1s120] 2] PXE IEREE] A 4.07| 41035] 1813e00] 1assesa|ngA o
T135295] 27 Wy cEI and boulders 112.78[surged 48| aLw] 1oses E I WA 011] 104581]  136080] 3406 E4[W/A o
7127912 31 clay 118.57|urged 1.22] 7.56] 10573 [ I A 006 213053 307.20]  3087.73 NIk o
7 7179905] 2010108 Sand 60.94 396 1so0| saap o] sesaum ik U3s| 100292  22ee00] 339052 [H/A o
72| 7115307] 10-Jul-09) sand clay B7.78|surged 0.91 30.24] 60.96] 0 799 7.19) 0% | 3.78] 1206.68 3628 80 4835.48] 46%0.99|no.
73] 7 J_Q;,E] 07-Juk03’ sand gravel & bouldars 5090 48.77] 0.00] 30 24] 45.72 [ 524 3.9 4% 5.77] 913.79) 3678 &0 4547.55] 4469 21 |ne
7 TI073|  1itents clay 3200] o]  #e0| zoco| 274 14| 73] 75| 1004, 53] 45813] 2s0000| 2858 1s| 2693 43|
7 T131206]  15-5ep 03] dn Stones 109.70) 370] __oc0] 7620 10| 188 156]  icow T06| 145656| J0000]  3a5696| 3479 18fves
78] TI3a6| 15 Cends) vand T17.36]surged Tooe| 1is]  siag To| 10725 Wwn nia G| 1e3sd4a| 13e080] 7936 Z4|WIA no
7] Tissa0s| 27 Cer 9] Tay Tig0] 4780  4e0|  ieco]  asen [ 77 77| oo 60| #sa2a| Jaccco| e 24| 3133500ne
73 T135%31] 13 Juncy] and FEET IEEE I EY I I X IEEAE) IETEE] BT T35] B6373| 4s36co| se0s 79|  Aee0sd[no
73| T136803|  1lunco sond Goulders §157] saes Sas| 3780 228 7 [ I R 3i91a] 453600 a3Es 13| easiefne
0 TI3T036]  #3Aug 09 vand clay 161 ﬁ} 151  378a] e i0|  Je%6| 657 e 131| 150083| 4536 00|  Eo3ees|  ssoria|jes
7117050] 10-Sep 09| sand clay 109, ?il 1.52 18 %0 39.62) 1.0} 0.3048[N/A NSA 62.01 765.56| 1268.00 3033 64 [N/A yes
7137196]  23-hew 09| sand 513t s230]  257| 18s0| 4572 10 ,n}a?’[_rma B7e|  207| 82691 276800| 309431] 7935.65|na
7152254] 20-5¢p-10| clay l’I.U‘I 610} 20 04| 42.70] 1.0] HEI 14.9] 100% | 134] 73551 2400.00 3135 51 2816.08 [yes.
153333 2icais| 335 clay ) 151z7]  35En To| 23 [EE] %] 06| tesos| iaiadn| 2w02ag) no
7152620 27-Apr10|  888| sand boulders ga.08] 3720 15 23] i Y 3 I 51.88] 453600] 4627 &%)
7154633] 28 Apr 10| Travel 7376 6i0 60| 3780 eA.CL] 10| 12382 136 B0%| T55| 116380]  453600] 569980
7158630 27-May 10 day 108 i-al 305|  aves| o] To| 27413 Ts3132|  asseco| 606737
7155680 25-hun 10| iy S| siel| 273  avao| 4267 [T L 0781  sseco| sassar
7156102 31hugid) 105 63 E10| _ 37a0] 10| saser T78630] 353600| sai13
[ G ﬂ!. sand_ |gavelGbouders| 7925 7468 ool 1350 10 EEE 61253 736300 288053
Tisese1| A C10]  305]  gravel bouders 9750 27| 1) 7 10 T2 7a116|  7i€sco| 3003 16|  2984.6¢[yes
TiEA15s|  TeMay 11| 370]  sand day 109.70) €10] 2000 9113' 1] %3] 171919 7900.00] 411413 393533)yes
G IETTTTET IR oy 3658|3698 12| 37acd] 304§ To| 383 T303| 45360.00] 85943 03[ WA no
1| 305]  sand 112 17|surzed 122] 2648|149 B 181308 s17s20] 4383 23[N/A o
1 3.05 clay 124.97|surged 2.74] 108371 1313.40 3503 11|N/A no-
17 Rugdl]  3.05]5and & gravel dav 10363 122 132306] 451600 58s308| s399sh[yes
Ti7i806] e fugll]  610]  sand Eoulders oo 1530] 610 95068 290000 3350.63| 3aiissfyes
Ti2a5|  Zstadl|  300]  sand 12804 350 2357.26] 20000 3757.36]  436137fyes
T172907| 18 fugll] 10|  sand day i 7E| 127 T1863] 453600  Aehel| Aced6ifyes
7173852 23 Aug11 0.7¢ sand 128 07| 914 1403 81 4526 00) 594181 $713.18|no
7182167 14 4pr-17 1.63| sand 49 33| A6 34] 3.09] Q 367.52 2268 .00
T182168] 2012.04-14 sand gravel 43 23] 36.27] 3.05] 1.524] 433 77| 1268 .00
T183653|  25unil sand aiz0]  1rwm|  aen 11 52043 2400 0]
Tigeios| 28 dprell wand Stones 5754 513 1768 198231 4s3600| Eolman|  sessarfyes
vm' 25 A 10 sand S186] 5304 7.67 a 33683]  4536c0|  437289]  467233[m0
T18861] 07 5ep 1l ciay 4270 €10 X 33031|  Zs0oo0| z8s03a|  7az20i[na
ma‘ﬁ} 30 fug 17 Sand gl 11587 T66 336t 0301 2268 0|  3i97cCa|  aritazfjes
18 Apr 12 Sand Bracel 103 63 14 9¢] 1421 06|
18 hun 12 i (B | [ 1 1{ 7268 0|
15.Cct-12] grauel 5753 4572 73678 2262 00] 3053 28] 297240
zrael oncy 731 G114 Tea| #3308 w600 FERRE O
7203762 sand oulders £ EI 150 €030 e300 2863 78|re
7205 783 sand el &7 0] q 230.03] 453600,
sand gravel & boulders 49 38| 1.835] 756.78] 2188.0C)
Sand 105 60 5o, T 4134 33
43fand & boulder 8534 19.51 1265 93 5301 93}
7211737 = 103 0] 181 ull 17760 T176 43
7112825, i Fandsouie G| Tou| toow| 1230] 737 2635 52
7213598 Zraiel 5574 0| 52055
7213511 giavel boulders 31.44] 31.03] 1810.94
TIEL sand <y 5704 75 1041 25
g EE| 7131
sand gravel & bo 3.65] 736.28
it run fill 4577 3106 83
and Erael (5] [
it cTay EE 716 66
sand 211] [EEFE]
stane 13:
G7-May- 14 061 453600 4954, 76|no
76 Aug 1% clay 1164 4536001 5C3341]no




131] 7233926]  19SepMi] 1.22[sandBstones clay
137 7234080) sand
133 N sand day
134 7243847 120 sand&gravel hay
115 7248087] 3 00poulderfgravd clay 3
136 7255280] 16 MovIs|  457] sand clayastones 1.AT| 457)
137] 7255241 T8  sand 35| w507 543
133) 7255143 155 snd a5 7935 Xz
139) 7355263 233 sand day 3713|  1s8s|  30s
159 7153371 396 sand boulders 3713|3508 305
141 7155337 671  gravel boulders 51.24] 77.77] 3.05)
142 7155438 13-Aug-15 3.35) clay & gravel 43.28] 3E.10] .66}
) 71554%5]  13Augls| 183 [ENT] I
[ i65317| 08 Apris| 0.1 109.73] 10820 128
| 7178001]  1290n16| 24|  sand day 373|  353] 24
45 7278097 25-Mcw-16| 122 goawel 83 87| 32 30 12.13]
147] 7278103 02-1uk16] d.gl gravel 5315 [EER 3.88]
18] 7278104 01 Iyl 16] 3.66) sand gravel & boulders | 57.8] 55 73] 05
1435] 7278230 27-Sep-16) 2.44) sand stones 109.7: l_ﬂl
| 7278261 12 0ec 18] 427 sand day 304 uu-vl x|
151 7278267| _ 28-Jun-16} 834 sand clay & baulders 85.31 i 62|
152] TiWay 17| 213 gravel 6706]  eaol| 5]
153 05 -Cer17 S1a0] eee| g
154) 13017 152 sand 7315 70.10 000 2719 75|
155 13-Aug 17 2] EI sand gravel 5758 83.57] 457] 234178
156 19-Sep-17] 3.66]and & baulde: clay lD]E—!l 85.34] 457 5914 18
157 01-Dee-17] 0.91] 1an 140 21 152
158 7un18] 183 san stanes (257 I EET) 152 | R X 437289
153 pr13] 152 san 109.73 157 10| 2898  2a63] s 131 esais| s53600| S4aa3s] asiren[yes
164] 1-jun-18 146 ELLI stanes 115.82] 3.96 1.0] 1128] 11 23 100%] 1€8] 777391 2263.00| 304591 2519.23 [yes
161 1-Oct-19 3.05] sand boulders. 36. EI 33.53 7.62 1.0] 1 ﬂ 1.22| 100%| 15.43] 453.39) 2263.00} 2727.39) 2702.28|ns
162 01-Cet-19 122 sand stones 48.77| 42.67| 762 1.0] 14 3] 1.23] 453 39 2283.00| 2727.39] 2450.67|no
163] 7348855 175ep 13| 427]  sand Ty & stones mﬁl 2551 46| 156191 4536.00] 609754] 5790.67[yes
161 T3BIEL|  6Sep 13|  152]  sand stoney 5123 183 33| 74728] 226a00| 3015 28| 2978.51ves
7319050 235ep18| _ 123]  sand boulders 7376|7071 575) 54| 74723] 2364 00| 301528] 2319.35|n0
7349037 16Aug 13| 48]  sand clay & stones | 115.83[surged 16,06 76| 1088 61| 153600] e044s] 5as0.68na
7350107 180ctd13|  061] graval 3627 1ofA 34301| 226300 261101]  Z61101]n0
2.13| sand gravel 17.43] 1.0 0.6096] 100% 6201) 41652 4526 00] 45352 52/ 4520.27|no
sand 1.0f 24384 74‘.&] 1.55] 1470.06] 4526.00 6006 0] SEAD. T3 yes
sand__| boulders & gravel| 11537 3381 1] 575]  su|  oiw 1o8| 1578 15| 276300] 384215] 3664 53fves
7379843 Sand clayBstones Tos|  TEEs 3286 1o 0 100-,.IN_,'A 21035] 2268 00| 767835| 2678 33|no
173 7375863 06 Cct20]  366] sand clayBsiones 752|  ss3s 4577 10| d00¢] 1006| 100W|  Ses| $3L0d| sodc0| 773504|  7532870no
173 JO0T| Jaepr2z] 223  sand ravel “st86]  s187 5182 10| dzes] 1143 0w  149] 41| J2ea 0| 330929|  307960[na
Max 10.57] aees9] usa] 1283 7seca] 1a2s] 120.7] X
Min 0.30] 7.92 1334 69
Mean 3.20) 77.22] 7032 45|
Stan. Dev. 1.96| 32 04] 16.20%|
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EER | nsnﬂl 195ep 1] 127 sandbstanes chay 116 8] [ ses[ srea] mas] [ TR TS 141[ 15130¢] 453600]  G0s5.06] 5632 45[yes
132 J3MED|  t6sepit] 173] sand 5761 | s s7ea| sias 10, S IEEEE) Tak| 51| 17273) wsi0| ers3si| s#izenfyes
1:31 7iA1227| 20150408]  300[ sand clay 3560 1aa0]  3ea|  aoeo]  21ag 10} B 08| 100%| 2500] 36776] 7000  2ie77e| a7 Ero
eS| TiA342]  2aMay-15|  120] sanddgrael chay 3050| | oeo|  s0co]  aaag 10 %7 87|  100%|  243] a73zs| zaoo00] 287828 271350[ne
135 7148087 osAugls| 3 day 1310] 3a40| 10| 2000] 10670 10 751 191 100%|  0e3) 196137| 20000  438137] 377658 |ne
136} 7255240 16 Nov-15) 457 sand clay&stones 31.44) 457 17.80) 5.71 1.0} 15.91] 23.16f 83% 146] 816.91] 4837.49 [yes
137 7155241] _ G7-Nev1y) 83| snd 7315] 4577  sas] a7s0] aavy) 10 W[ engi|  esw| asi| sears S305 79| 4328 11]no
138] 7255243 23-Cet-15] 5] sand 85.34) 79.25) 5.49) 1513 7315 1.0] 1.83] 183 100% | 8.26] 1359.81] 317421
I 7155263 02%ep15) FE] YT iy 3709|  1sEs]  3os| imso]  azEd] T0| _osis| odisa|  toow| 2ol sseiq]
[ 10 7355372 237eb 15 36 sand boukders 3703 3sos] 05| 37ed]  1ses [ ) o] toox[wa 30625
11 [FEE] e T el boulders X ] S [ I Y 55127
I 7355038]  13Augls|  335|  sard ay & gravel 366|  1890]  27.86] o] 3om| soas| 100w 765189
13 7553438 13Aug 15| 183]  sand 357 teso| vde o tsa| isas| 100w 7635 57,
143 7165311 4 Apr 18| 061 il
T‘ nml 2016, 2] sand day
18] 7278097 Ko 16) 22| gravel
I 2116 57| gravel
3| 66| sand | gravel & bouders
149 7218200 275ep 16| 283] sand stones
150 7278164 12-Cec 16| .27 sand day
151 7278167 28 -Jun-16] 3.34) sand clay & boulders
152 7290391 13- May-17] 2.13] gravel
153 7298408 05 Oct-17]
154] 7301543 130cel7]  152] sand
155} TI0L5| 13 Augli] 27|  sand il
156I 7302660]  19Sepdi|  366[and & boulder clay
157] 7307664 ] 01-Dec-17] 0.91] sand
153 sand stones
159 1and
160 sand stones
161 sand boulders 2283.00]
167 sand stones 7268.00| 272733|  285067)nn
163 sand ay & stones 5%, l €0a794| 579067 [jes
164) sand stones 226800 301528] 2978 slhn
165 Sand boulders 2268 00|  301528] 2813.35]n0
166| sand clay & stones
167] gravel
168 sand gravel 352 57,
163 sand
170 sand | boulders & gravel
171 Teeaa|  29aukaa|  153]  sand ClayRstones
172 73179863 06 Cct- 20 366 sand clayBstones.
[ a0l 2eApraz] 281  and cravel

Max

i

Mean 52 71%| §16775] 703285
Stan_Dev 150?} 1670%]  1740] €o0s0] 1081133] 1066805|  54826q)
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SITE RECONNAISANCE PHOTOS - LOT 15, CON 7
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A\Waypoint 007 — Boulder at Surface



Waypoint 008 — Upturned tree root with silt and clay



dWaypoint 009 — Boulder at Surface



: Waypoint 010 — Boulder at Surface
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Waypoint 011 — Glacial Till

|
|






Waypoint 013 — Wetland Area



Waypoint 014 — Glacial Till




Waypoint 015 — Glacial Till



Waypoint 016 — Moose Camp



Waypoint 017 — Cleared area with silt and clay




Waypoint 18 — Surface Boulders



Waypoint 19 — Cleared areas with silt and clay



Waypoint 21 — View showing boulders at surface — glacial till



Waypoint 23 — Hummocky Terrain and Boulders at Surface — glacial till



Waypoint 025 — Large Poplar Tree and Boulders at Surface - glacial till
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My Waypoint 026 — Boulder at surface



IWaypoint 027 — Boulder in silt & clay



Waypoint 028 - Silt and clay area
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SITE RECONAISANCE PHOTOS — LOT 13&14, CON 7&8
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Waypoint 045 — Ridge with boulders exposed — glacial till or glacial fluvial




Waypoint 047 — Low area with alders —silt and clay



Glacial till or glacial fluvial

— Top of ridge -

Waypoint 048

glacial till or glacial fluvial

Waypoint 049 — Boulders at surface



Waypoint 051 — Glacial till or glacial fluvial



Waypoint 054 — Glacial till or glacial fluvial
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Waypoint 054
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Waypoint 055



Start of silt and clay

Looking towards cleared area

— Four wheeler trail —

Waypoint 055
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On silt and clay looking towards ridge to east {glacial fluvial

Waypoint 056
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— Glacial Fluvial?

5 Waypoint 057






Waypoint 059 — Top of ridge — glacial till or glacial fluvial



Il or glacial fluvial

Glacial ti

Top of ridge -

Waypoint 059

Glacial till or glacial fluvial

Top of ridge with boulders —

int 060 —

Waypo



— Glacial till or glacial fluvial

—Top of ridge

Waypoint 060

glacial fluvial

Upturned tree root showing sandy soil with gravel and cobbles —

Waypoint 061



Glacial fluvial

Four wheeler trail —

int 062 —

Waypo

Glacial fluvial

Waypoint 062 — Four wheeler trail -



Waypoint 063 — Bedrock outcrop



Waypoint 064 — Bedrock outcrop



Glacial fluvial

int 065 —

Waypo

Waypoint 065 — Glacial Fluvial
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Waypoint 066 — Bedrock outcrop with glacial till or fluvial in foreground



— Glacial Fluvial

Waypoint 066




Waypoint 067 — Large boulder at surface — glacial fluvial



— Bedrock outcrop

Waypoint 068

Glacial till or glacial fluvial

Waypoint 068



Waypoint 070 — Large boulder at surface — glacial fluvial?
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—silt and clay

View of flat wetter area

Waypoint 070

glacial fluvial?

— Large boulder at surface

Waypoint 071
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Waypoint 074 — Four wheeler trail — glacial till or glacial fluvial.



Waypoint 074 — Four wheeler trail - glacial fluvial?
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Cleared area underlain by silt and clay?

Waypoint 075

Cleared are underlain by silt and clay

Waypoint 76



Waypoint 077 — Looking back at silt and clay area



—0ld dug well

Waypoint 077







Waypoint 078 — Glacial fluvial?






Waypoint 080 -Glacial Fluvial?
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Waypoint 082 — Sandy soil



Waypoint 082 — Large boulder on surface —sandy soil underneath.






TWaypoint 083 — Sandy and Gravel.
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Glacial Fluvial

i Waypoint 083 —



Waypoint 084 — Suspected bedrock outcrop
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W\Waypoint 085 — Sand and gravel



Glacial Fluvial

Waypoint 086




wWaypoint 087 — Silt and Clay



-Waypoint 088 — Bedrock outcrop



Waypoint 089 - Silt and Clay



—View of Wet area

Waypoint 089



—Sand and Gravel

Waypoint 090



Waypoint 091 — Bedrock outcrop






‘= SR Waypoint 093 — Sandy Soil



Waypoint 094 — Low wet area




—Sand and Gravel

Waypoint 095




—Sand and gravel

lWaypoint 096




Glacial Fluvial

Waypoint 097
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1Waypoint 099 — Large Boulder

L



— Glacial Fuvial

Waypoint 100







.‘Waypoint 102 — Sand and Gravel



8\Waypoint 103

Glacial Fluvial



Boulders on surface

MWaypoint 103 -




Wet —silt and clay
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-*.IWaypoint 104



Looking back trail

W.Waypoint 104




Waypoint 105 — Large Boulder on surface — glacial fluvial



/4 Waypoint 105 — Glacial Fluvial






Waypoint 106 — Silt and Clay




—Silt and Clay

1\Waypoint 106
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MWaypoint 107 — Glacial Fluvial



™

)




Corbeil Estate Lots
7708

APPENDIX A3:

SIT RECONNAISANCE PHOTOS - LOT 13, CON 10

i

{%BEST
‘v}l%‘ MANAGED
. {CCOMPANIES

TULLOCH



Waypoint 029 - Sit and Clay area



Waypoint 031 — Bedrock outcrop



—Bedrock exposure

Waypoint 032

Silt and Clay in low area

int032 —

Waypo



Waypoint 033 — Boulder exposure in silt and clay area



Waypoint 035 — Glacial till



Waypoint 036 — Boulder exposure in glacial till



aypoint 037 — Large Boulders



Waypoint 039 — Exposed boulders in glacial till



Waypoint 040 — Bedrock exposure

ilt and Clay area
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Waypoint 041



Waypoint 042 — view of trail in silt and clay



Waypoint 043 — Cleared area with silt and clay
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Photo 2 - Test Pit 1 excavation on ridge.



Photo 3 - Test Pit 1 - 2.4 m deep sandy glacial till with no evident groundwater.




Photo 4 - Test Pit 2 — 1.42 m deep sandy glacial till with no evident groundwater



Photot 5 - Test Pit 3 — 1.11 m deep sandy glacial till with no evident groundwater
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Photo 6 - Test Pit 3 — 1.11 m deep sandy glacial till

Photo 7 - Test Pit 3 — 1.11 m deep sandy glacial till



!

i
i 1 Z

Photo 8- Test Pit 4 - 0.78 m deep sandy glacial till - no evident groundwater.



Photo 9 - Test Pit 4 - 0.78 m deep sandy glacial till



Photo 10 - Test Pit 5—0.81 m deep sandy glacial till with no evident groundwater



Photo 11 - Test Pit 6 showing varved silt and clay near surface



Photo 12 - Test Pit 6 - 1.8 m deep varved silt and clay overlying sandy glacial till
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Photo 13 - Sample from Test Pit 1 — 43.7% gravel, 53.8% sand, 2.5% fines.



Poto 14 - Sample from Test Pit 3 - 38.5% ravel, 45.6 sand 6.0% fines



Photo 16 - Sample from Test Pit 5 —23.2 % gravel, 51.3% sand, 25.5% fines
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