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1.0 Introduction

1.1 Terms of Reference

Paterson Group (Paterson) was retained by Braeburn Estates to conduct a
hydrogeological assessment and terrain analysis for the third phase of a rural residential
subdivision situated on Part of Lot 16, Concession 2 in the geographic Township of
McNab, County of Renfrew, Ontario. The proposed residential subdivision will be known
as Braeburn Estates Phase 3.

The purpose of this study is to confirm that the underlying hydrogeological and terrain
conditions are capable of supporting the proposed Phase 3 expansion. Specifically, this
analysis assesses the suitability of the water supply aquifer underlying the site to
adequately supply the proposed development for potable water supply usage in addition
to the site’s suitability for onsite wastewater systems. As such, the hydrogeological
assessment and terrain analysis reports from the previous phases were incorporated into
this report. Phase 1 and Phase 2 of Braeburn Estates Subdivision have already been
registered as a subdivision.

The following reports were previously completed for the subject site and should be read
in conjunction with this report:

O Paterson Group Report PH2610-01 dated July 17, 2015 titled
Hydrogeological Study and Terrain Evaluation — Proposed Residential
Subdivision-Part of Lot 17, Concession 2 of Geographic Township of
McNab.

O Paterson Group Report PH2610-LET.01 dated March 2, 2016 titled
Development and Sampling of TW4 and Surface Water Impact Assessment
-Braeburn Estates, Burnstown, Ontario

U Paterson Group Report PH4098-REP.01.REV.01 dated October 27, 2020
titted Supplemental Hydrogeological Study: Braeburn Estates Subdivision

U Paterson Group Report PG3155-LET.06.REV.01 dated June 20, 2023 titled
Geotechnical Investigation — Future Rural Subdivision — Braeburn Estates
— Phase 3

The following report has been prepared specifically and solely for the aforementioned
project which is described herein. It contains our findings and recommendations
pertaining to the private services for the proposed development as understood at the time
of writing this report.

1.2 Background

The proposed residential development is anticipated to consist of 41 lots with an average
lot size of 0.60 ha, and a 0.42 ha park. The proposed lots are anticipated to be serviced
by onsite sewage systems and private drilled wells. Five (5) water supply test wells were
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installed on site to provide general coverage for the purpose of previous hydrogeological
studies. It is anticipated that existing local roadways, vehicle parking areas, and
landscaped areas will surround the proposed residential dwellings.

The proposed lot layout for Phase 3 is shown on Paterson Drawing PH4748-5 Lot
Development Plan in Appendix 5.

Currently only three dwellings have been constructed and occupied in the previous
phases. The three dwellings consist of Lot 6, Lot 13 and Lot 21. All three dwellings were
approached for geochemical testing as part of this Hydrogeological Assessment.

2.0 Site Description

The subject site encompasses a total area of approximately 24.82 hectares and is located
on the south shore of the Madawaska River, in the Village of Burnstown, Ontario.

2.1 Surface Conditions

The subject site is located along the south shore of the Madawaska River, south of the
Village of Burnstown, Ontario. The site slopes downwards steeply to the Madawaska
River and is heavily treed.

2.2 Surrounding Land Uses within 500 m

The Madawaska River is located directly north of the subject site. The lands east of the
property are wooded as far east as McVicar Lane (approximately 350 m east from the
property boundary), with residential properties located along McVicar Lane. The lands
south of the property are wooded as far south as McLeod Road (approximately 550 m
south from the property boundary), with residential properties located along McLeod
Road. A residential dwelling and a Building Supply Retail store are located southwest of
the site on Bldg Supply Road. All of the development in the surrounding area is on private
well and sewage services.

Based on the available information, there are no obvious indicators of potential
groundwater impacts present on the surrounding lands within 500 m of the subject
property, which may negatively impact the proposed development.

3.0 Geology
3.1 Surficial Geology

According to published mapping (OGS MRD218), the surficial soils onsite consist of
Precambrian bedrock on the southern and eastern portion of the site and a till material
consisting of a silty sand to sand-textured till on Precambrian terrain over the remainder
of the site. Refer to Paterson Drawing PH4748-3 Surficial Geology Plan located in
Appendix 5 for additional details.
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A total of 40 test pits, 2 boreholes and 5 drilled potable supply test wells have been put
down across the subject site as part of the Hydrogeological Assessments, Geotechnical
Assessments and Slope Stability Assessments. The Test Hole logs can be found in
Appendix 1 and the Test Hole Location Plans (THLP) can be found in Appendix 5.

In general, the surficial soils consist of a topsoil overlying a glacial till consisting of a
compact to dense brown silty sand with some gravel and cobbles trace boulders.
Localized deposits of a silty sand to sandy silt were observed underlying the topsoil in the
western portion of the site. Fill was observed in TP1 on the western side of the site, and
in a number of test pits on the northeastern portion of the site. Based on the test pit and
borehole programs, overburden thickness across the site is variable, ranging from non-
existent in areas of localized bedrock outcropping, to in excess of 12 meters as evidenced
at BH 1. Reference should be made to the Soil Profile and Test Data sheets in Appendix
1 for the details of the soil profile at each test hole location. Textural soil classifications
have been correlated against laboratory grain size distribution tests, which are also
provided in Appendix 1. Test pit locations are summarized on Paterson Drawings
PG3155-2 Test Hole Location Plan and PG3155-4 Test Hole Location Plan in Appendix 5.

3.2 Bedrock Geology

Published geological mapping (OGS MRD126), reveals that the site and immediate
surroundings are underlain by carbonate metasedimentary rocks of Precambrian age.
This formation can comprise of marble, calc-silicate rocks, skarn and tectonic breccias.
The presence of marble and calc-silicate rocks is evidenced on the road cut along
Burnstown Road, west of the site. Refer to Paterson Drawing PH4748-3 Bedrock Geology
Plan located in Appendix 5 for additional details.

A cursory review of the Ministry of the Environment, Conservation and Parks (MECP)
Water Well Records also confirms that the wells in the surrounding area have been
constructed into the Precambrian Formation. Some of the well records identify limestone
based on well driller descriptions, which is not consistent with regional mapping. It is
suspected that in those cases, the drilling actually encountered marble, which is a source
of groundwater in wells throughout the area.

4.0 Method of Study

4.1 Hydrogeological Pre-consultation

A hydrogeological pre-consultation was completed with the Township and their
Hydrogeological Reviewers (Cambium Inc.) on June 8, 2023. Paterson had submitted a
proposed workplan via email to the Township and to Cambium to discuss during the
hydrogeological pre-consultaiton. Cambium hydrogeologists agreed with the proposed
workplan and that completing geochemical testing on the available wells currently in use
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and updating the current Phase 1 and 2 reports with the data for Phase 3, is an
appropriate manner to complete the study.

4.2 Test Well Installation

In order to evaluate the water supply aquifer(s) underlying the site, a total of five (5) test
wells, hereafter denoted as TW1 to TWS5, inclusive, were constructed at locations that
were accessible to the well drilling equipment across the site. Reference should be made
to Paterson Drawing PH4748-1 — Site Plan, located in Appendix 5, for the Test Well
Locations.

A review of available Water Well Records (WWR’s) for the immediate area, published by
the MECP was undertaken as part this study. Overburden thickness, depth of casing,
aquifer interception points and reported well yields were reviewed in detail in order to
assist in establishing a conceptual hydrogeological model for the site.

TW1 was drilled by Stanton Drilling Inc. on September 19, 2014, and TW2, TW3 and TW4
were drilled by Air Rock Drilling Co. Ltd., in the interim of February 27 to March 31, 2015.
TW5 was drilled by Air Rock Drilling Co. Ltd. on August 31, 2020. A technical
representative from Paterson was present during the creation of the casing hole,
installation of the casing and grouting of the annular space for each test well. The MECP
Water Well Records for each test well appear in Appendix 2.

TW1

A 241 mm diameter casing hole was advanced using a rotary tri-cone bit through the
shallow overburden, to the underlying marble bedrock. The casing hole was advanced
into the bedrock an additional 0.30 m to ensure that the casing was seated into competent
(i.e., unfractured) bedrock.

A new, 152 mm diameter steel casing, having an approximate length of 9.75 m, was
installed in the casing hole, thereby providing for a casing stickup of approximately
0.60 m. The annular space was grouted utilizing a bentonite grout slurry introduced into
the bottom of the annular space and pumped, using pressure grouting equipment, to the
surface of the ground. The return of the grout to the surface of the ground, was visually
observed by Paterson staff. As such, the casing installation and grouting of the annular
space is considered to be in compliance with Ontario Regulation 903, the current
regulation governing water well construction in the Province of Ontario.

After the completion of the casing installation and seating into the bedrock, the open
borehole was advanced using a 152 mm diameter air percussion button bit. The well
contractor reported, as shown on the WWR for TW1, that a suitable water supply aquifer
was located within the marble at a depth of 42.70 m.
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TW 2

A 248 mm diameter casing hole was advanced using a rotary tri-cone bit through the
shallow overburden, to the underlying granite bedrock. The casing hole was advanced
into the granitic bedrock an additional 3.00 m to ensure that the casing was seated into
competent (i.e., unfractured bedrock).

A new, 152 mm diameter steel casing, having an approximate length of 7.62 m, was
installed in the casing hole, thereby providing for a casing stickup of approximately
0.60 m. The annular space was grouted utilizing a neat cement and sodium bentonite
slurry introduced into the bottom of the annular space and pumped, using pressure
grouting equipment, to the surface of the ground. The return of the grout to the surface of
the ground, was visually observed by Paterson staff. As such, the casing installation and
grouting of the annular space is considered to be in compliance with Ontario Regulation
903, the current regulation governing water well construction in the Province of Ontario.

After the completion of the casing installation and seating into the bedrock, the open
borehole was advanced using a 150 mm diameter air percussion button bit. The well
contractor reported, as shown on the WWR for TW2, that a suitable water supply aquifer
was located within the granite bedrock at a depth of 30.48 m.

Following completion of the drilling and purging process, the static water level was
allowed to stabilize. Air Rock Drilling Company, in accordance with Ontario Regulation
903, proceeded to chlorinate the well and a one hour constant rate pumping test was
carried out. The rate chosen (6 GPM) for the one hour pumping test was based on the
preliminary findings of the well contractor at the time of installation and are those which
are reflected on the published MECP Water Well Record.

TW3

A 248 mm diameter casing hole was advanced using a rotary tri-cone bit through the
shallow overburden, to the underlying granite bedrock. The casing hole was advanced
into the bedrock an additional 3.00 m to ensure that the casing was seated into competent
(i.e., unfractured) bedrock.

A new, 152 mm diameter steel casing, having an approximate length of 6.70 m, was
installed in the casing hole, thereby providing for a casing stickup of approximately
0.60 m. The annular space was grouted utilizing a neat cement and sodium bentonite
slurry introduced into the bottom of the annular space and pumped, using pressure
grouting equipment, to the surface of the ground. The return of the grout to the surface of
the ground, was visually observed by Paterson staff. As such, the casing installation and
grouting of the annular space is considered to be in compliance with Ontario Regulation
903, the current regulation governing water well construction in the Province of Ontario.

After the completion of the casing installation and seating into the bedrock, the open
borehole was advanced using a 150 mm diameter air percussion button bit. The well
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contractor reported, as shown on the WWR for TW3, that a suitable water supply aquifer
was located within the Precambrian Formation at a depth of 46.6 m.

Following completion of the drilling and purging process, the static water level was
allowed to stabilize. Air Rock Drilling Company, in accordance with Ontario Regulation
903, proceeded to chlorinate the well and a one hour constant rate pumping test was
carried out. The rate chosen (6 GPM) for the one hour pumping test was based on the
preliminary findings of the well contractor at the time of installation and are those which
are reflected on the published MECP Water Well Record.

TW4

A 248 mm diameter casing hole was advanced using a rotary tri-cone bit through the
shallow overburden, to the underlying limestone bedrock. The casing hole was advanced
into the bedrock an additional 1.83 m to ensure that the casing was seated into competent
(i.e. unfractured) bedrock.

A new, 152 mm diameter steel casing, having an approximate length of 6.7 m, was
installed in the casing hole, thereby providing for a casing stickup of approximately 0.60m.
The annular space was grouted utilizing a neat cement and sodium bentonite slurry
introduced into the bottom of the annular space and pumped, using pressure grouting
equipment, to the surface of the ground. The return of the grout to the surface of the
ground, was visually observed by Paterson staff. As such, the casing installation and
grouting of the annular space is considered to be in compliance with Ontario Regulation
903, the current regulation governing water well construction in the Province of Ontario.

After the completion of the casing installation and seating into the bedrock, the open
borehole was advanced using a 150 mm diameter air percussion button bit. The well
contractor reported, as shown on the WWR for TW4, that a water supply aquifer was
located within the Precambrian Formation at a depth of 46.3 m. The well was
subsequently pumped by the well driller at a rate of 5 GPM, and drained within a one hour
period. A recommended pump rate of 2 GPM was set by the well driller.

Subsequent to the review of all data, the well was deepened an additional 30 metres to
increase the well capacity by encountering an additional water bearing zone, and allowing
for additional storage within the well itself. A second aquifer was encountered at a depth
of 76.5 m. On completion of drilling, the formation was repeatedly surged with air and
allowed to clear. Preliminary well yield was estimated and the well was purged until the
water was observed to be in a sand free state. Following completion of the drilling and
purging process, the static water level was allowed to stabilize. Air Rock Drilling, in
accordance with Ontario Regulation 903, proceeded to chlorinate the well and a one hour
constant rate pumping test was carried out. The rate chosen for the one hour pumping
test was based on the preliminary findings of the well contractor at the time of installation
and are those which are reflected on the published MECP Water Well Records.
Accordingly, the revised Water Well Record recommends a pump rate of 3.4 GPM.
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TW5

A 248 mm diameter casing hole was advanced using a rotary tri-cone bit through the
overburden, to the underlying granite bedrock.

A new, 152 mm diameter steel casing, having an approximate length of 7.0 m, was
installed in the casing hole, with a measured casing stickup of approximately 0.46 m. The
annular space was grouted utilizing a neat cement and sodium bentonite slurry introduced
into the bottom of the annular space and pumped, using pressure grouting equipment, to
the surface of the ground. The return of the grout to the surface of the ground, was visually
observed by Paterson staff. As such, the casing installation and grouting of the annular
space is considered to be in compliance with Ontario Regulation 903, the current
regulation governing water well construction in the Province of Ontario.

Following completion of the drilling and purging process, the static water level was
allowed to stabilize. Air Rock Drilling Company, in accordance with Ontario Regulation
903, proceeded to chlorinate the well and a one hour constant rate pumping test was
carried out. The rate chosen (7 GPM) for the one hour pumping test was based on the
preliminary findings of the well contractor at the time of installation and are those which
are reflected on the published MECP Water Well Record.

4.3 Aquifer Analysis

Each of the five (5) test wells were subjected to a constant rate pumping test for six (6)
hours of continuous pumping. Each of the wells were pumped using a submersible pump.
In all cases, the discharge point for each pumping test was downgradient of the subject
well at a sufficient distance to utilize the natural surface drainage features (i.e., sloping
terrain).

Each of the test wells were pumped at constant rates varying from 73.2 L/min at TW 1 to
15.0 L/min at TW 4, for a six hour period. These test rates were set with the expectation
that the rate would stress the aquifer enough to result in a demonstrable reduction in
potentiometric head (i.e., a lowering of the static water levels) within the water supply
aquifer being tested. During the pumping test, the pumping rate was periodically
monitored using the timed volume correlation method in order to ensure that the rate of
discharge of the pumped water did not vary by more than 5%.

Drawdown observations during pumping and recovery were recorded using both manual
methods and dataloggers installed in each of the test wells. In addition, turbidity and free
chlorine residual measurements were taken at the well head at regular intervals during
each pump test. No residual chlorine was detected at the time that the water samples
were collected for analytical analyses.

Pumping test data for TW1 to TW5 was analyzed using Aquifer Test aquifer analysis
software package, by Waterloo Hydrogeologic. The Theis model (drawdown and
recovery) was selected as a means to calculate the aquifer parameters. For TW5, the
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Theis (Theis, 1935) and Cooper & Jacob (Cooper & Jacob, 1946) methods were used as
a means to calculate the aquifer parameters. During each pumping test , the nearby test
wells served as observation wells. The observations wells did not experience any
observable water level change during the pumping tests.

The results of the aquifer analyses are summarized in Table 1 in Section 6.1 and are
provided in Appendix 4 of this report.

4.4 Topographic Survey

Existing ground site surveys were performed by others, providing geodetic elevations for
the entire subdivision. The elevations are illustrated in Paterson Drawings PG3155-2 Test
Hole Location Plan and PG3155-4 Test Hole Location Plan in Appendix 5.

4.5 Laboratory Testing

Gradation of Soils

The soil samples recovered from the test holes were returned to our laboratory and
visually examined to review the results of the field logging. Ten (10) representative
samples were selected for grain size analyses in our laboratory. The results of the soil
testing are provided on the Grain Size Distribution curves in Appendix 1.

4.6 Groundwater Sampling

Test Wells

In addition to the groundwater sampling completed as part of the pumping tests, a
supplementary groundwater sampling program was undertaken at the subject site. Select
homeowners with established dwellings who were using the potable water supply wells
installed onsite were contacted to participate in the groundwater sampling program. Any
homeowner who contacted Paterson was scheduled for an appointment at the
homeowner’s convenience.

The following program was carried out at the participating properties on August 15, 2023:

O A survey was conducted with homeowners to determine the construction
specifications of their well (well type and age, pump type, treatment system, water
quality and quantity).

O Water samples were recovered from the homeowners well prior to filtration or
water treatment.

U The samples were submitted for analytical testing (Subdivision Package,
E.Coli/Total Coliforms and Trace Metals) at an accredited laboratory (Eurofins
Environment Testing Canada Inc.)

Of the three (3) properties invited to participate in the sampling program, two (2)
homeowners contacted Paterson to organize the sampling of their wells, and one declined
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the invitation to participate (Lot 6). The following developed lots were successfully
sampled:

O Lot13
U Lot 21

The potable supply wells servicing Lot 13 and Lot 21 are TW4 and TWS5, respectively.
TW4 and TW5 are test wells which were constructed and tested as part of the Phase 1
and Phase 2 hydrogeological investigations on the subject site.

Test Holes

A water sample was collected from TP1-23 during the field investigation on May 18, 2023
and submitted for analytical testing consistent with the nitrogen family at an accredited
laboratory, to assess the background nitrogen concentrations.

5.0 Regional Hydrogeology

5.1 Water Well Construction and Aquifer Interception

A search of the available MECP Water Well Records (WWRs) was undertaken as part of
the background works in order to prepare a conceptual hydrogeological model for the
subject property. The MECP WWR search was conducted for wells located in greater
Burnstown, and in proximity to the site. The well locations, throughout the Burnstown area
are identified on Paterson Drawing PH4748-2 — MECP Water Well Location Plan, located
in Appendix 5.

In addition to the five (5) test wells, another 23 wells in proximity to the site were selected
for more detailed review. Of the 23 MECP WWRs included in the analysis, 100% of the
wells were noted to be drilled wells with the casings completed into bedrock. The choice
of grouting compounds, where identified on the well records, was seen to be either a neat
cement, or sodium bentonite slurry.

With respect to the depth of aquifer interception, the trend is variable as one would expect
in Precambrian rock, with the aquifer depths ranging between 10 and 115 metres below
the ground surface (bgs).

With respect to well yields, the recommended pump rates varied from 2 to 30 GPM, with
the typical recommended rate set by the well drillers being approximately 5 GPM.

5.2 Neighbouring Water Quality

Due to the absence of available wells downgradient from the subject site, no off-site well
testing was undertaken. The significant majority of wells are located north of the
Madawaska River, some distance away, with a few others being along McLeod Road.
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There are no identified wells within 250 m and a couple wells within 250 to 500 m of the
site boundaries.

Given that most of the test holes were dry at the time of the fieldwork, the data would not
support specific contouring of the overburden groundwater table. However, given the
significant sloping of the land towards the Madawaska River, it is safe to conclude that
the overburden aquifer slopes northerly towards the river, following the surficial terrain.

6.0 Aquifer Analyses

The results of the groundwater review, pumping tests performed and groundwater
samples on the test wells are presented in the following sections.

6.1 Aquifer Characteristics

The aquifer characteristics determined from the compilations of the pumping tests for the
five (5) test wells are summarized in Table 1 below:

TABLE 1: Summary of Aquifer Characteristics Resulting from Analysis of Pumping Test Data
Obtained from Constant Rate Testing

Aquifer PARAMETER TWA1 TW2 TW3 TW4 TW5
Transmissivity! (m®/d) 144 542 0.73 0.14 1.36
Transmissivity? (m°/d) 30.3 4.64 0.99 0.26 1.86
Transmissivity® (m%/d) - - - - 1.37
Average Pumping Rate (L/min) 73.2 30.6 18 15 19
Available Drawdown (m) 26.86 26.2 40.49 76.35 67.7
Maximum Drawdown (m) 4.68 6.54 18.31 47.78 10.2
% Drawdown 17.40% 24.90% 45.20% 62.60% 15.10%
Specific Capacity (L/min/m) 15.64 4.68 0.98 0.31 1.9
20 Year Safe Yield* (m*day) 389 58 19 10 60

1. Transmissivity values calculated using the Theis Method and measured drawdown.
2. Transmissivity values calculated using the Theis Recovery Method.

3. Transmissivity values calculated using Cooper & Jacob (Cooper & Jacob, 1946).
4. 20 Year Safe Yield Calculated Using Transmississivities from Recovery Data.

Water Quantity Assessment

Using the procedure summarized in the MECP document entitled, “Procedure D-5-5
Technical Guideline for Private Wells: Water Supply Assessment”, prepared by the
Ontario Ministry of the Environment, Conservation and Parks, an analysis of the suitability
of the aquifer to supply the proposed development can be completed. Using the values
contained within Procedure D-5-5, the per-person water requirement is set at 450 L/day.
The peak demand, which occurs over a 120 minute period each day, equates to a peak
demand rate of 3.75 L/min per person. Procedure D-5-5 suggests the utilization of the
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number of bedrooms plus one, to determine the minimum number of people per house.
As the proposed development will likely consist of three bedroom single family homes,
using the Procedure D-5-5 methodology, the number of persons would be four (4) and
the total peak demand rate is calculated to be 15 L/min.

Analysis of Table 1 reveals that the pumping rates chosen for each of the pumping wells
are at or above this minimum pumping rate. Using the results of the pump tests, the
20 year long term safe yield values were calculated, suggesting that the actual well
capacity is significantly better than what would be required based on representative water
demands for residential subdivisions. The worst case exists at TW 4, which resulted in a
20 year safe yield of 10,000 litres/day, based on the well geometrics. This is more than
four times the design consumption used for a typical residence.

6.2 Potential Well Interference

It is anticipated that a series of individual water supply wells, in addition to the existing
test wells, will be constructed at the subject property in order to provide individual water
supplies for each lot. The well alignments will be linear along the length of the site
paralleling the Madawaska River, and as such, there will be minimal clustering of wells
that could result in well interference. Also, these wells are anticipated to intercept aquifers
located in the Precambrian Formation at varying depths, and considering the inherent
intermittent nature of pumping, and the absence of wells on adjacent lands, potential well
interference is anticipated to be negligible. This is further corroborated by the 20 year safe
yield estimates established earlier in this report.

As the pumping is anticipated to be intermittent with several wells in operation at any
given time, a potential well interference model was created to reflect a hypothetical worst
case scenario for drawdown at the site. The model, assumes a series of 41 wells, located
along concentric circular spacings extending outward from one central well, each
pumping continuously at a rate of 2,400 L/day, over a period of 20 years. The analytical
model worksheet is presented in Appendix 4.

To remain consistent with the previous Hydrogeological Assessments, and to provide a
conservative analysis, the transmissivity value of 6 m?/day was used to support the
analysis. The average transmissivity of all of the test wells is 7.6 m?/day. In the long term
model, the maximum anticipated drawdown in the approximate center of the pumping
wells, based on a total of 41 wells pumping continuously for 20 years at 2,400 L/day, is
10.7 metres. As the average well has a static head in the order of approximately 45 m,
this drawdown represents a removal of approximately 24 % of the available drawdown.
The conclusions reached using this model are consistent with the 20 year safe yield
values in Table 1.
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6.3 Groundwater Geochemistry Assessment

6.3.1 Pumping Test Results

During the pump tests, water samples were recovered for analytical testing purposes. For
each well, analytical testing consistent with the parameters of a Subdivision Package was
conducted on samples recovered at 3 hours and 6 hours. Given the absence of
commercial or industrial activity, it is our opinion that no testing of other parameters would
be required as part of this study.

The Subdivision Package suite of parameters laboratory water quality analytical results
obtained from the pumping tests of TW1 through TW5 are provided in Table 2 below. The
laboratory analyses reports can be found attached.

TABLE 2: SUMMARY OF SUBDIVISION SUPPLY PACKAGE WATER ANALYSES
ODWS TEST WELL
PARAMETER UNITS w1 Tw2 TW3 Tw4 TWS
LIMIT | TYPE 2015 2015 2015 2015 2020

3hr 6hr 3hr 6hr 3hr 6hr 3hr 6hr 3hr 6hr
MICROBIOLOGICAL
Escherichia Coli (E.Coli) [ct/100mL| 0 MAC 0 0 0 0 0 0 0 0 0 0
Total Coliforms ct/100mL| O MAC 0 0 0 0 0 0 0 0 0 0
GENERAL CHEMICAL - HEALTH RELATED
Fluoride mg/L [1.5(2.4)] MAC 0.44 0.42 0.31 0.31 0.99 1.08 <0.10 0.13 0.22 0.32
Nitrite mg/L 1 MAC <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrate mg/L 10 MAC 0.3 0.26 0.14 0.14 <0.10 <0.10 <0.10 <0.10 0.21 0.20
Turbidity (Lab) NTU  |1.0(5.0)|MAC/AO 2.1 0.3 2.5 0.6 0.9 0.4 >100 11.7 1.8 0.3
Turbidity (Field) NITU  [1.0(5.0)[MAC/AO 2 0.4 2.5 0.7 0.6 0.6 102 10.4 2.82 0.68
Ammonia mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.09 0.08
Total Kjeldahl Nitrogen mg/L 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.1
GENERAL CHEMICAL - AESTHETIC RELATED
Hardness mg/L 100 oG 291 294 269 274 263 265 179 198 221 223
lon Balance unitless 1.07 1.07 1.07 1.09 1.05 1.06 1.1 1.03 1.02 0.98
Total Dissolved Solids mg/L 500 AO 341 348 312 317 296 302 207 228 240 240
Alkalinity mg/L 500 oG 238 244 226 226 235 234 151 179 197 209
Chloride mg/L 250 AO 13 14 8 8 2 2 5 4 3 3
Colour TCU 5 AO <2 <2 <2 <2 <2 <2 2 <2 <2 <2
Conductivity uS/cm 525 535 480 487 455 465 319 350 416 417
pH unitless |6.5-8.5[ AO 8.14 8.16 8.09 8.1 8.14 8.15 8.13 8.2 8.17 8.20
Sulphide mg/L 0.05 AO <0.01 <0.01 <0.01 <0.01 <0.10 <0.10 <0.10 <0.01 <0.01 <0.01
Sulphate mg/L 500 AO 29 28 24 24 16 17 12 14 26 26
Calcium mg/L 77 78 73 75 64 65 52 58 62 63
Iron mg/L 0.3 AO 0.22 <0.03 0.14 <0.05 <0.03 <0.03 3.1 0.62 0.11 <0.03
Potassium mg/L 2 3 2 2 2 2 1 1 3 3
Magnesium mg/L 24 24 21 21 25 25 12 13 16 16
Manganese mg/L 0.05 AO <0.01 <0.01 <0.01 <0.01 0.04 0.05 0.12 0.02 <0.01 <0.01
Sodium mg/L 200 AO 7 8 5 5 2 3 3 3 4 4
Phenols mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.003 <0.001 <0.001
Tannin & Lignin mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.6 0.1 <0.1 <0.1
Dissolved Organic Carbon| mg/L 5 AO 1.4 1.5 1.7 1.5 1.8 1.4 1.4 1.3 1.000 1.0

1. ODWS identifies the following types of parameters:
MAC=Maximum Allowable Concentration
AO = Aesthetic Objective
OG= Operational Guideline
2. Shaded Concentration Indicates an Exceedance of the ODWS Objective
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6.3.2 Supplementary Sampling Results

Additional water samples were recovered for analytical testing purposes from TW4 and
TW5 on September 15, 2023. The purpose of the testing was to confirm that the
underlying aquifer had not changed significantly with use, and to demonstrate that it was
still capable of support the proposed Phase 3. For each well, an unfiltered water sample
was collected and submitted for analytical testing consistent with a Subdivision package
and trace metals.

The Subdivision Package and trace metals suite of parameters laboratory water quality
analytical results obtained from TW4 and TW5 compared with previous sampling results
from the same test wells are provided in Table 3 and Table 4 below. The laboratory
analyses reports can be found attached.

TABLE 3: GROUNDWATER MICROBIOLOGY & GENERAL GEOCHEMISTRY
opws TW4 TW5
PARAMETER UNITS LIMIT TYPE [ TW4WS1 ]| TW4WS2 | TW4WS 3 [ TW5-GW1 | TW5-GW2 | TW5-GW3
4/1/2015 4/1/2015 8/15/2023 8/31/2020 8/31/2020 8/15/2023

MICROBIOLOGICAL
Escherichia Coli (E.Coli) | ct/100mL | 0 [ MAC ] 0 | 0 | 0 [ 0 [ 0 [ 0
Total Coliforms [ ct/100mL | 0 [ mac ] 0 [ 0 [ 0 [ 0 [ 0 [ 0
GENERAL CHEMICAL - HEALTH RELATED
Fluoride (F) mg/L 1.5 MAC <0.10 0.13 0.11 0.22 0.32 0.32
Ammonia (N-NH3) mg/L - - <0.02 <0.02 0.035 0.09 0.08 <0.020
Nitrite (N-NOy) mg/L 1 MAC <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrate (N-NO3) mg/L 10 MAC <0.10 <0.10 0.30 0.21 0.20 <0.10
Total Kjeldahl Nitrogen mg/L - - <0.10 <0.10 0.276 0.10 <0.10 0.133
Turbidity (Field) NTU 1.0 (5.0) MAC/AO - - - - - -
Turbidity (Laboratory) NTU 1.0 (5.0) MAC/AO >100 11.7 3.6 1.8 0.3 0.4
GENERAL CHEMICAL - AESTHETIC RELATED
Alkalinity (as CaCO3) mg/L 30-500 oG 151 179 237 197 209 222
Chloride (CI) mg/L 250 AO 5 4 23 3 3 4
Colour (Apparent) TCU 5 AO 2 <2 12 <2 <2 <2
Colour (Field - True) TCU 5 AO - - - - - -
Conductivity uS/cm - - 319 350 559 416 417 441
Dissolved Organic Carbon mg/L 5 AO 1.4 1.3 2.0 1.0 1.0 1.4
Hardness (as CaCO3) mg/L 80-100 oG 179 198 279 221 223 237
lon Balance unitless - - 1.10 1.03 0.97 1.02 0.98 0.95
pH unitless 6.5-8.5 AO 8.13 8.20 7.68 8.17 8.20 7.93
Phenols mg/L - - 0.003 0.003 <0.001 <0.001 <0.001 <0.001
Sulphate (SO4) mg/L 500 AO 12 14 45 26 26 29
Sulphide (S2) mg/L 0.05 AO <0.10 <0.01 <0.01 <0.01 <0.01 <0.01
Tannin & Lignin mg/L - - 0.6 0.1 <0.5 <0.1 <0.1 <0.5
Total Dissolved Solids mg/L 500 AO 207 228 363 240 240 287
1. ODWS identifies the following types of parameters:

MAC = Maximum Allowable Concentration

AO = Aesthetic Objective

OG = Operational Guideline
2. Shaded Concentration Indicates an Exceedance of the ODWS Objective
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TABLE 4: GROUNDWATER GEOCHEMISTRY - METALS
opws TW4 TW5
PARAMETER UNITS
LIMIT TYPE TW4WS1| TW4WS2 (| TW4WS 3 [ TW5-GWH1 TW5-GW2 TW5-GW3
4/1/2015 4/1/2015 | 8/15/2023 8/31/2020 | 8/31/2020 | 8/15/2023
METALS
Aluminum (Al) mg/L 0.1 oG - - 0.02 <0.01
Antimony (Sb) mg/L 0.006 IMAC - - 0.0006 0.0011
Arsenic (As) mg/L 0.01 IMAC - - <0.001 <0.001
Barium (Ba) mg/L 1.0 MAC - - 0.04 0.09
Beryllium (Be) mg/L - - - - <0.0005 <0.0005
Boron (B) mg/L 5.0 IMAC - - 0.04 0.01
Cadmium (Cd) mg/L 0.005 MAC - - <0.0001 <0.0001
Calcium (Ca) mg/L - - 52 58 82 62 63 67
Chromium (Cr) mg/L 0.05 MAC - - <0.001 <0.001
Cobalt (Co) mg/L - - - - 0.0005 <0.0002
Copper (Cu) mg/L 1.0 AO - - 0.015 0.004
Iron (Fe) mg/L 0.3 AO 3.1 0.62 1.37 0.11 <0.03 <0.03
Lead (Pb) mg/L 0.01 MAC - - <0.001 <0.001
Magnesium (Mg) mg/L - - 12 13 18 16 16 17
Manganese (Mn) mg/L 0.05 AO 0.12 0.02 0.05 <0.01 <0.01 <0.01
Molybdenum (Mo) mg/L - - - - <0.005 <0.005
Nickle (Ni) mg/L - - - - <0.005 <0.005
Potassium (K) mg/L - - 1 1 <1 3 3 2
Selenium (Se) mg/L 0.05 MAC - - <0.001 <0.001
Silver (Ag) mg/L - - - - <0.0001 <0.0001
Sodium (Na) mg/L 200 AO 3 3 13 4 4 3
Strontium (Sr) mg/L - - - - 0.796 0.303
Thallium (T1) mg/L - - - - <0.0001 <0.0001
Uranium (U) mg/L 0.02 MAC - - 0.002 0.001
Vanadium (V) mg/L - - - - <0.001 <0.001
Zinc (Zn) mg/L 5.0 AO - - 0.03 <0.01

1. ODWS identifies the following types of parameters:
MAC = Maximum Acceptable Concentration
IMAC = Interim Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline
2. Shaded Concentration Indicates an Exceedance of the ODWS Objective

In general, the water quality results from TW4 and TW5 are reasonably similar to results
from the initial pumping tests of each well. Significant changes to treatment
recommendations and other considerations are not required based on these new results.

6.3.3 Water Quality

A review of the water quality analysis data from the test wells, reveals that the raw water
quality of the subject water supply well meets all the Ontario Drinking Water Standards
maximum acceptable concentrations (MAC). The bacteriological test results indicate that
the test samples at the 3 and 6 hour intervals for all test wells were non-detect
(O ct/100 mL) for E.Coli and Total Coliforms. Furthermore, the water meets all of the
aesthetic objectives (AO) and operational guidelines (OG) with the exception of the
following:

O Hardness (ss CaCOs3)
Q Iron

QO Manganese

Q Turbidity

Each of these groundwater parameters are discussed in detail below:
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Hardness as CaCO3

Hardness, expressed as calcium carbonate, is an operational guideline and does not
appear in the ODWS. Rather, it appears in the Technical Support Documents for Ontario
Drinking Water Standards, Objectives and Guidelines as a parameter with an operational
guideline at 100 mg/L. Hardness concentration at each testing well ranged from 179 to
294 mg/L, which is considered to be moderately hard, however, is below the reasonable
treatable limit of 500 mg/L specified in Table 3 of the MECP guidance document for
Procedure D-5-5 (1996). Hardness concentrations can be treated using conventional
softening technologies.

Iron

Concentrations of iron above 0.3 mg/L can contribute to staining of fixtures and a metallic
taste at higher concentrations. Precipitation of iron can promote the growth of iron
bacteria in pipes. The precipitation of iron in analytical lab samples can also cause
elevated apparent colour readings which are not typically indicative of normal operating
conditions.

The concentration of iron in the groundwater in TW4 was measured to range between
0.62 and 3.1 mg/L whereas the concentration of iron in the remaining test wells ranged
from non-detectable to 0.22 mg/L. The concentration of iron in the groundwater in the test
wells is considered to be reasonably treatable in accordance with Procedure D-5-5. It is
recommended that an iron filter be used to reduce the levels of iron and reduce the
potential for excessive precipitate occurring in the water supply system, if desired.

Manganese

The manganese concentration results from the laboratory test samples yielded values
ranging from 0.02 to 0.12 mg/L in the onsite wells, which is occasionally above the
aesthetic objectives in the ODWSOG of 0.05 mg/L. Procedure D-5-5 gives a maximum
concentration considered reasonably treatable for manganese as 1.0 mg/L. A
conventional water softener or manganese greensand filter can be used to reduce the
levels of manganese, if desired.

Turbidity

The ODWS maximum acceptable concentration for turbidity in drinking water entering the
distribution system is 1 NTU. The Aesthetic Objective for turbidity in drinking water
reaching the consumeris 5 NTU.

Turbidity, which is generally an aesthetic parameter, was detected in the laboratory test
samples at values of 3.6 NTU. It is our opinion that the turbidity levels measured in the
laboratory tests can be attributed to the precipitation of iron and manganese out of the
groundwater.
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Colour

Colour may occur in drinking water for several reasons. It may be due to organic
substances from the decay of vegetation, or the presence of metals such as iron,
manganese, and copper, which are abundant in nature. The provincial aesthetic objective
for colour in drinking water is 5 True Colour Units (TCU). The federal (Health Canada)
guideline aesthetic objective limit for colour is 15 TCU (Guidelines for Canadian Drinking
Water Quality, Health Canada June 2019). Procedure D-5-5 gives a maximum
concentration considered reasonably treatable for colour as 7 TCU. As colour is a strictly
aesthetic parameter, it can be reduced from the water supply, if desired, through the use
of a carbon filter treatment system or manganese greensand treatment.

Apparent colour in the groundwater was measured to range between 0 and 12 TCU in
the analytical results. All colour readings are below the aesthetic guidelines of 15 TCU.
The elevated colour levels detected in the lab samples are attributed to the precipitation
of iron and manganese out of the groundwater.

6.3.4 Background Nitrate Sampling Results

Water samples were collected from TP1-23 during the field investigations and submitted
for analytical testing (nitrogen family) at an accredited laboratory, Eurofins Environment
Testing Canada Inc., to determine the background nitrogen concentrations. The results
are summarized in Table 5 below.

TABLE 5: SUMMARY OF NITROGEN FAMILY WATER ANALYSES
ODWS
TP1-23 GW1
PARAMETER UNITS
LIMIT | TYPE
5/18/2023
GENERAL CHEMICAL - HEALTH RELATED
Nitrite mg/L 1 MAC <0.10
Nitrate mg/L 10 MAC <0.10
Ammonia mg/L 0.143
Organic Nitrogen mg/L 0.15 oG 0.12
Total Kjeldahl Nitrogen mg/L 0.264

1. ODWS identifies the following types of parameters:
MAC=Maximum Allowable Concentration
AO = Aesthetic Objective
OG= Operational Guideline
2. Shaded Concentration Indicates an Exceedance of the ODWS Objective
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7.0 Terrain Analysis

The fieldwork completed as part of Paterson’s previous field investigations for the site,
Paterson Report PG3155-LET.06 dated June 15, 2022, and Paterson Report PH2610-01
dated July 17, 2015 are used in support of the Terrain Analysis. Additional information
pertaining to this investigation was gathered from available geological mapping and
surrounding WWR’s.

7.1 Geological Conditions

The subsurface soils generally consisted of a topsoil overlying a glacial till consisting of a
compact to dense brown silty sand with some gravel and cobbles trace boulders.
Localized deposits of a silty sand to sandy silt were observed underlying the topsoil in the
western portion of the site. Fill was observed in TP1 on the western side of the site, and
in a number of test pits on the northeastern portion of the site.

Reference should be made to the Soil Profile and Test Data sheets appended to this
report for the details of the soil profiles encountered at each test hole location. The client
should be aware that any information pertaining to soils are furnished as a matter of
general information only and test hole descriptions are not to be interpreted as descriptive
of conditions at locations other than those described by the test holes themselves.

It should be noted that groundwater levels can fluctuate both seasonally and in
conjunction with precipitation events. Therefore, groundwater levels could vary at the time
of construction.

7.2 Hydrogeological Sensitivity of the Site

Presently, the subject site is located along the south shore of the Madawaska River, south
of the Village of Burnstown, Ontario. The site slopes steeply to the Madawaska River and
is heavily treed with a mature forest occupying the entire site. The lands south of the
property are for the greater part wooded as far south as McLeod Road. A Building Supply
Retail store exists southwest of the site close to Burnstown Road. The proposed lots on
the subject site are to be serviced by private wells and septic systems.

The topography of the site slopes steeply to the Madawaska River to the north. The local
flow direction of the surficial overburden aquifer is expected to be in a northerly direction
towards the Madawaska River. The regional groundwater flow is considered to be in a
north-easterly direction towards the Ottawa River.

Based on the test pit and borehole programs, overburden thickness across the site is
variable, ranging from non-existent in areas of localized bedrock outcropping, and in
excess of 12 meters as evidenced at BH 1. Reference should be made to the Soil Profile
and Test Data sheets in Appendix 1 for the details of the soil profile at each test hole
location.
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As the subject site has bedrock within 2 m of the ground surface, the site is considered
to be hydrogeologically sensitive.

In order to minimize the risk of long-term contamination of services, a typical minimum
separation distance of 15 m is required between any drilled potable supply well and the
closest distribution pipe or septic tank of a sewage system. Due to the hydrogeological
sensitivity of the site, it is recommended that the separation distance be increased to 30 m
and the minimum well casing requirements be doubled to 12 m bgs.

A minimum of 100 mm of imported or in-situ soil seal would be required to provide system
isolation due to the shallow overburden (<2 m), unless it can be demonstrated that there
is over 2 m of overburden in the proposed sewage system location.

Additionally, a residential Ultra-Violet (UV) treatment system is recommended at the point
of entry from all potable supply wells. The UV system should be maintained and operated
as per the manufacturer’s instructions.

7.3 Septic System Design

Conceptual Lot Development Plan

Building plan and design details were not available at the time of report preparation. As
such, the theoretical dwelling design from the previous report (Paterson Report PH2610-
01) was used in order to remain consistent. The theoretical dwelling design consists of
an assumed two (2) storey residential dwelling with three (3) bedrooms and a finished
floor area of approximately 280 m?. The location of the proposed structures has not been
assigned however it can be assumed to be central in most lots. The lot sizes vary from
0.40 to 1.19 ha, with an average lot size of 0.60 ha. Please note that any proposed design
layouts are not meant to restrict the location of the proposed dwellings or private services
and are designed to demonstrate that the minimum separation distances can be
achieved.

Sewage System Design

It is assumed that a single detached dwelling will be constructed on the proposed lots in
the future.

The theoretical dwelling design for this review consists of an assumed two storey dwelling
with three (3) bedrooms and a finished floor area of approximately 280 m2. The sewage
flow, calculated in accordance with Article 8.2.1.3 of the OBC, is 2,400 L/d, with a total
peak demand rate of 15 L/min.

Given the sloping nature of the terrain on this site, it would be prudent to use tertiary
systems to minimize the bed areas, which would serve to preserve, as much as possible,
the tree cover on the site. These tertiary technologies are accepted in the Ontario Building
Code. If larger homes are to be built, it is our opinion that the proposed lot sizes will readily
accommodate a larger leaching bed.
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In all instances, site specific analysis of the soil morphology in the area of each proposed
leaching bed is required during the design stages of the leaching bed in order to determine
if sufficient soil exists to facilitate the use of native soil for subgrade preparation. Detailed
soil morphology should only be determined by a qualified geotechnical specialist.

It is not the intent of the Lot Development Plan (Drawing No. PH4748-5) to restrict
placement of a dwelling on each lot. While the actual configuration and position of the
home may change, the relative position of the home, sewage system and well should be
maintained. In all cases, the separation criteria for the immediate and neighbouring lots
should be followed.

Sewage systems must be designed according to Part 8 of the Ontario Building Code
(OBC). The OBC sets out minimum design and construction standards for all approved
classes of sewage systems.

OBC requirements state that the there must be a minimum of 900 mm of suitable soil or
leaching bed fill present between the base of the absorption trenches and the high
groundwater table, bedrock or soil with a percolation rate greater than 50 min/cm.
Although it is not expected that groundwater conditions will affect the design of the
systems, there is a potential for shallow bedrock conditions to govern the siting of leaching
beds on individual lots.

7.4 Lot Development Plan

Paterson prepared a drawing titled PH4748-5 - Lot Development Plan to show that the
minimum separation distances can be achieved at the proposed residential subdivision.
Please note that any proposed design layouts are not meant to restrict the location of the
proposed dwellings or private services and are designed to demonstrate that the
minimum separation distances can be achieved.

A conventional sewage system, as discussed above, has a footprint of 452 m2. The
conventional sewage system, a potable supply well and a 280 m? residential dwelling are
depicted on each lot. A separation distance of 30 m between any drilled potable supply
well and the closest distribution pipe or septic tank of a sewage system is also shown.

As demonstrated by the drawing, there is sufficient room on each lot to accommodate a
conventional sewage system, a residential dwelling, and a private drilled well using a
minimum separation distance of 30 m.

7.5 Nitrate Impact Assessment

Nitrate is considered to be a critical parameter of concern when assessing impacts to
groundwater quality downgradient of an onsite sewage system. MECP Procedure D-5-4
applies for the proposed development. For the purpose of this guideline, the Ontario

Report: PH4748-REP.01 Page 19
November 27, 2023



Hydrogeological Assessment and Terrain Analysis
Proposed Residential Development
Burnstown, Ontario

Drinking Water Objective of 10 mg/L of nitrate is the maximum allowable concentration
detectable in the groundwater prior to the property line.

Guideline D-5-4 indicates that where the lot size is 1.0 ha or larger, a detailed assessment
is typically not required since it is considered be a low-risk development and that adequate
surplus water is available in the soils to appropriately dilute the nitrate output on the
property. The proposed severed lots are an average of 0.60 ha in size and, as such, a
detailed impact assessment has been completed.

In order to demonstrate that private services would adequately support the proposed
residential subdivision, a predictive nitrate impact assessment for the subject site is
shown below. The values shown in the Predictive Nitrate Impact Assessment attached to
this report are summarized below:

4 Site area 24 .8 ha

a Impervious area % 7 %

a Daily sewage flow 41,000 L/day
(Based on Ontario Guideline D-5-4) (41 Lots)

A Concentration of nitrate in effluent 40 mg/L

(Value based on typical effluent concentration for a conventional sewage system)

a Surplus Water 357 mm/year
(The surplus water value was estimated based on Environment Canada Climate Office
values with a soil type comprised of fine sandy loam (Urban Lawn/Shallow Rooted Crops)
and anthropogenic sources, which can be found aftached)

EI Combined infiltration factor based on: 0.64
° Topography infiltration factor 0.10
° Soil texture infiltration factor 0.40
° Cover infiltration factor 0.14

The topography infiltration factor of 0.1 is based upon hilly land with an average slope of
28 m to 47 m/km for the proposed development.

The soil texture infiltration factor was based on an open sandy loam which is a reasonable
generalization based upon the geotechnical field investigation, available geological
mapping and surrounding WWR’s.
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The vegetative cover infiltration factor was calculated as 0.14 based upon it being partway
between the value for cultivated land (0.1) and woodland (0.2), which is the anticipated
usage of the residential properties.

Based on Ontario Guideline D-5-4 Individual On-Site Sewage Systems: Water Quality
Impact Risk Assessment, the predictive nitrate impact assessment reviewed the potential
impacts using a value of 1,000 L/day per lot. The calculation for a standard septic system
results in a predicted nitrate concentration of 8.85 mg/L nitrate concentration for the
subject sites, using a value of 40 mg/L nitrate concentration within the effluent.

Background nitrogen family nitrate concentrations were measured to range from 0.14 to
0.30 mg/L in the groundwater sample from TP1-23 and test well groundwater sampling,
Incorporating the highest measured nitrate concentration of 0.30 mg/L into the predicted
nitrate concentration yields a value of 9.15 mg/L, which is still below the provincially
mandated value of 10 mg/L by the property boundary.

Based on the results of the predicted nitrate impact assessment, it is our opinion that the
proposed residential subdivision can adequately support the proposed single detached
dwellings without having an adverse impact on the underlying bedrock aquifer.

7.6 Phosphorus Impact Assessment

Phosphorus is an essential nutrient found in all living tissue, but elevated phosphorus
concentrations in surface water often cause eutrophication which adversely affects
aquatic ecosystems.

The only surface water source near or onsite is the Madawaska River. The Madawaska
River is 230 km long and drains an area of 8,470 km2. Ontario Power Generation (OPG)
operates a series of electrical power generation plants along the course of the
Madawaska River and routinely collects information about water depths and flows in the
River.

Ontario Ministry of the Environment, Conservation and Parks (MECP) Procedure D-5-4
indicates that the concentration of phosphate used in assessing the potential impact of
sewage effluent should be 15 mg/L, at an effluent flow rate of 1000 L/day per lot.

The MECP Ontario Provincial Water Quality Objectives (PWQO) indicate that phosphorus
in lakes should not exceed 20 ug/L, and that “excessive plant growth in rivers and streams
should be eliminated at a total phosphorus concentration below 30 ug/L”.

Although the soils at the site are relatively coarse grained and calcareous (due to the
underlying calcium carbonate rich bedrock), there will still be a lot of precipitation and
adsorption of phosphorus immediately below each wastewater treatment system bed.
Depending on the soil thickness and the relative elevation of the overburden water table,
each location will have a variable amount of soil material available for binding of
phosphorus beneath the wastewater treatment system, and between the wastewater
treatment system and the Madawaska River. Breakout to the river will not occur for many

Report: PH4748-REP.01 Page 21
November 27, 2023



Hydrogeological Assessment and Terrain Analysis
Proposed Residential Development
Burnstown, Ontario

years but can be expected to occur eventually as all of the available soil becomes
saturated with phosphorus. Preferential pathways for groundwater flow (gravel lenses,
soil fractures) could also result in the transportation of some phosphorus impacted
shallow groundwater to the river.

The following calculation assumes a worst case scenario where ALL of the phosphorus
from 41 lots reaches the river on any given day:

O 41 lots x 1000 litres effluent /day x 15 mg/L phosphorus = 615 g phosphorus/day
U Flow rate in the Madawaska River = 11.8 billion litres/day
U 615 grams phosphorus dissolved into 11.8 billion litres water = 0.000000052 g/litre

The resultant phosphorus concentration is equal to 0.052 micrograms/litre (ug/L). This
value is three (3) orders of magnitude less than the interim PWQO limit of 30 ug/L. If all
of the phosphorus from the proposed subdivision flowed straight into the Madawaska
River, there would be no significant impact.

7.7 Secondary Dwellings

An assessment of the feasibility of secondary dwellings was completed as part of the
Terrain Analysis. Based on the results of the Nitrate Impact Assessment, the site does
not have enough capacity to allow for secondary dwellings as part of the proposed
development. As such, secondary dwellings are not considered feasible for this
development.
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8.0 Conclusions

Based on the information contained within the body of this report, the following
conclusions can be drawn:

1.

The water supply aquifer intercepted by the onsite test wells is considered to
be adequate to support the water quantity demands for the proposed
subdivision.

The preferred water supply intercepted by the onsite test wells contains a water
supply that is potable and contains only elevated concentrations of hardness,
iron, and manganese. The noted parameters can be treated with current readily
available water conditioning equipment.

The results of the water supply assessment have provided satisfactory
evidence that the water supply aquifer underlying the subject site can support
the proposed subdivision development from both a quality and quantity
perspective.

There are minimal potential impacts from surrounding land uses within 500 m
of the site, based on available information. Moreover, offsite impacts from the
proposed density of residential development are considered to be negligible.

The probable well yields determined on the basis of this investigation are
representative of the yields which residents of the proposed subdivision are
likely to obtain from their wells in the long term.

The subject property is located on a significantly sloping setting on the south
shore of the Madawaska River, with all areas exhibiting good characteristics in
pre-development condition.

Sampling of dwellings currently in use shows that the water supply aquifer is
capable of supporting the proposed development from a water quality
perspective.

As a precautionary measure, a residential Ultra-Violet (UV) treatment system
is recommended at the point of entry from all potable supply wells due to the
hydrogeological sensitivity.

The construction of an on-site sewage system should not affect the
performance or water quality associated with a drilled well, contingent upon the
on-site sewage system being designed in accordance with the Ontario Building
Code (i.e., properly sized sewage system and conforming to all separation
distances)
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10. A tertiary treatment system could be used to provide higher quality effluent and
a reduced site footprint. A tertiary treatment system would require an annual
maintenance contract to be reported to the local regulator.

11.Secondary dwellings are not considered feasible for this development.

12.The results of the Hydrogeological Report and Terrain Analysis have provided
satisfactory evidence that the subject site can support the proposed residential

subdivision with respect to water quality, quantity and sewage system
placement.
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9.0

Recommendations

Based on the information presented in the body of this report, the following
recommendations can be made:

1.

Future wells should be constructed in accordance with O.Reg. 903 and be installed
similarly to the well construction of the onsite test wells. Due to the hydrogeological
sensitivity of the region, future wells should be installed with a minimum casing
length of 12 m bgs (double the standard length) and have a minimum of 30 m
separation distance between any drilled potable supply well and the closest
distribution pipe or septic tank of a sewage system.

. The drilling of the casing hole, the installation of casing, and the grouting of the

annular space should be inspected by a qualified individual, as per O.Reg. 903. All
well construction must be carried out by a licensed well technician.

Future wells must be completed such that the top of the well casing is a minimum
of 400 mm above the finished grade and the area surrounding the well is graded
to shed water.

Well owners should ensure that the wellhead and surrounding area are maintained
in accordance with the requirements of O.Reg. 903. Future well owners should
refer to the MECP Water Supply Wells Requirements and Best Management
Practices, for additional details.

Additional treatment to address hardness, iron, and manganese may be used as
desired. Water treatment methods may include a water softener, reverse osmosis,
coagulation/flocculation processes, biological filtration, and/or granulated activated
charcoal filtration.

Existing wells which are not to be utilized for water supply wells, or retained for
sentinel well purposes, should be decommissioned in accordance with O.Reg.
903.

Wells should be developed to a sand free state in order to ensure that the residual
turbidity created by the well drilling activities is completely purged from the well.
Additional well development, prior to placing the well into use, is strongly
recommended in order to provide adequate development of the formation and
remove extraneous rock debris from the aquifer pathways. It is likely that future
wells at this site will require additional well development. The additional well
development should take place during well construction, or alternatively, take place
during the mandatory pumping test required by O.Reg. 903.

Individual future well owners should carry out semi annual verification of potability
of the raw water supply, specifically bacteriological analyses (E.coli, and total
coliforms). Moreover, the well owner should ensure that they maintain the wellhead
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and immediate area in accordance with the requirements of Ontario Regulation
903.

9. The on-site sewage disposal needs can be accommodated with standard Class 4
sewage systems consisting of a septic tank and in-ground, partially or fully raised
leaching beds, as per Part 8 of the Ontario Building Code.
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10.0 Limitations

This Hydrogeological Assessment and Terrain Analysis report has been prepared in
general accordance with the agreed scope-of-work and the requirements of MECP
Procedure D-5-4 and Procedure D-5-5.

The conclusions presented herein are based on information taken from a limited historical
review along with a field investigation and testing program. The findings of this
investigation are based on a review of readily available geological, historical, and
regulatory information and a cursory review made at the time of the field assessment. The
historical research relies on information supplied by provincial agencies and was limited
within the scope-of-work, time, and budget of the project herein.

The present report applies only to the project described in this document. Use of this
report for purposes other than those described herein or by person(s) other than
Braeburn Estates or their agents, is not authorized without review by Paterson Group
for the applicability of our recommendations to the altered use of the report.
We trust that the current submission satisfies your immediate requirements.

Paterson Group Inc.

Zavian Buchanan, E.I.T.

Erik Ardley, P.Geo. Michael S. Killam, P.Eng.
Nov 27, 2023 Nov 27, 2023
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APPENDIX 1

SOIL PROFILE AND TEST DATA SHEETS
GRAIN SIZE DISTRIBUTION CURVES
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

PG3155

HOLE NO.
TP 1-16

SAMPLE

SOIL DESCRIPTION

STRATA PLOT
TYPE
NUMBER
%
RECOVERY

GROUND SURFACE

N VALUE

RQD

or

FILL: Loose, brown silty sand, some -Gl 1
cobbles and boulders ~

GLACIAL TILL: Compact to dense, AAR AN
brown silty sand, some gravel and A AMA
cobbles AN

End of Test Pit

TP terminated in glacial till at 4.20m
depth

(TP dry upon completion)

DEPTH
(m)

ELEV.
(m)

-191.19

-190.19

-189.19

-188.19

-187.19

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP 2-16

End of Test Pit

TP terminated in glacial till at 4.00m
depth

(TP dry upon completion)

5 SAMPLE
SOIL DESCRIPTION T
< o & )
E | w wo| w3 Q
> |2 F8|%
E |~ | 3 >
(%) P L = o
GROUND SURFACE o
Compact, brown SILTY SAND,
some gravel and cobbles |
- G| 1
090l
GLACIAL TILL: Dense to very A
dense, brown silty sand, some gravel  [.24%
and cobbles, trace boulders A
el G2
o ______A00[mp

DEPTH
(m)

ELEV.
(m)

-188.90

-187.90

-186.90

-185.90

~184.90

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP 3-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T D%':;-H EI(‘nE)V ® 50 mm Dia. Cone 5 S
< o & ) @O
= E L ° w |- Q‘ < )
é > % °\§ < O Water Content % So
o7z I |=>0 LG
GROUND SURFACE o 0l 181 23 20 40 60 80 ao
\TopsolL— 0. 195_G 1 :
Loose to compact, brown SILTY )
SAND, trace to some gravel, some SunE 1+180.23
boulders AT
- G| 2
. _______200 ] 24+179.23

End of Test Pit

TP terminated on bedrock surface at
2.00m depth

(GWL @ 2.0m depth)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP 4-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone = 5
~y | m | (m gS
< o ad ) [T
= E L ° w |- Q‘ < )
s8R § < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
0+179.62
TOPSOIL 1
2
1+178.62
v/
Loose to compact, brown SILTY Gl 3
SAND, trace some gravel and
cobbles, trace boulders
2+177.62
o _300 1
End of Test Pit 3717662
TP terminated in silty sand at 3.00m
depth
(GWL @ 1.2m depth)
20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

PG3155

HOLE NO.
TP 5-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
AR R
E |~ | 3 >
(%) P L = o
GROUND SURFACE o
TOPSOIL 1
Loose, dark brown SILTY SAND,
some cobbles and boulders 2
GLACIAL TILL: Dense, brown silty
sand, some gravel and cobbles
3

End of Test Pit

TP terminated in glacial till at 3.20m
depth

(GWL @ 2.5m depth)

DEPTH
(m)

ELEV.
(m)

-175.96

-174.96

-173.96

-172.96

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Piezometer
Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

K
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Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP 6-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH | ELEV. ® 50 mm Dia. Cone = 5
~y | (m | (m gS
< o ad ) o O
Elw W od _,Q‘ =
%8 °\§ < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
PEAT ——— ) 0+173.66 —t 1
1+172.66
- G| 2
Compact, brown SILT, some sand
2+171.66
. _____240
Compact, brown SILTY SAND, T+ G| 3

some gravel, cobbles and boulders

End of Test Pit

TP terminated in silty sand at 2.80m
depth

(GWL @ 0.3m depth)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

PG3155

HOLE NO.
TP 7-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
T E:
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
TOPSOIL 0_20._ G| I
- G| 2
Loose to compact, brown SILTY
SAND, trace gravel and cobbles
25001
GLACIAL TILL: Dense, brownsilty ~ [*vl- G | 3
sand, some gravel, cobbles and AP AN
boulders ArARA
3.20[2 "4

End of Test Pit

TP terminated in glacial till at 3.20m
depth

(GWL @ 1.5m depth)

DEPTH
(m)

ELEV.
(m)

-173.51

-172.51

-171.51

-170.51

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Piezometer
Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

K
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

PG3155

HOLE NO.
TP 8-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
T E:
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
Loose to compact, brown SILTY
SAND, some gravel and cobbles
I o v (o 5 1 1 A e M
GLACIAL TILL: Compact to very “ATan
dense, brown silty sand, some AMA%A
gravel, cobbles and boulders AR
AiAiA : G 2

AAA
A A A
A A A
A A A
A A A
AAA
A A A
A A A
A A A
A A A
AAA
A A A

3.90[~a0n

End of Test Pit

TP terminated in glacial till at 3.90m
depth

(GWL @ 2.0m depth)

DEPTH
(m)

ELEV.
(m)

-172.80

-171.80

-170.80

-169.80

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Piezometer
Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

K
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Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP 9-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH | ELEV. ® 50 mm Dia. Cone = 5
| m | m gS
< @ o ) o 9O
2 I T Q‘ =
S § < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
0+165.93
Compact, dark brown SILTY SAND, |
some gravel and cobbles JIEG]| 1
. ______o070/}
Ai/\i/\ Z
RN 1+164.93
GLACIAL TILL: Dense to very A
dense, brown silty sand with gravel, AMA%A
trace cobbles and boulders AR
A 21163.93
- grey by 3.0m depth e G2 37162.93
330

End of Test Pit

TP terminated in glacial till at 3.30m
depth

(GWL @ 0.9m depth)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

End of Test Pit

TP terminated on possible bedrock
surface at 2.40m depth

(Groundwater infiltration at 0.5m
depth)

5 SAMPLE
SOIL DESCRIPTION &
Z | w
< 14 x|y
E | w | W w
T E:
E |~ | 3 >
(%) Z L s
GROUND SURFACE ox
TOPSOIL 1
| Loose to compact, dark brown
SILTY SAND, trace gravel G| 2
090/
Very dense, brown SILTY SAND
with gravel, some cobbles and G| 3
boulders
2.40]

DEPTH
(m)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

PG3155
HOLE NO.
TP10-16
Pen. Resist. Blows/0.3m
ELEV. ® 50 mm Dia. Cone = 5
(m) a2
g3
O Water Content % S ‘g
(]
20 40 60 80 o 8
-165.69
hvd
-164.69
-163.69
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP11-16

End of Test Pit

TP terminated in glacial till at 3.10m
depth

(GWL @ 2.4m depth)

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
AR R
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
TOPSOIL 1
Loose, dark brown SILTY SAND,
some gravel and cobbles
2
GLACIAL TILL: Very dense, brown
silty sand with gravel, cobbles and
boulders
3

DEPTH
(m)

ELEV.
(m)

-169.77

-168.77

-167.77

-166.77

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Piezometer
Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

K
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

End of Test Pit

TP terminated in silty sand at 4.10m
depth

(TP dry upon completion)

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP12-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DI%rI:)I'H EI(‘nE)V ® 50 mm Dia. Cone 5 S
< o & ) @O
= E L ° w |- Q‘ < )
é > % °\§ < O Water Content % So
o7z W |=>0 LG
GROUND SURFACE o 0l 184.96 20 40 60 80 ao
jtopsoi o0l G T '
- G| 2
1+183.96
Loose to compact, brown SILTY 27182.96
SAND, some gravel, cobbles and
boulders
3+181.96
- G| 3
I 3 4+180.96

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP13-16

End of Test Pit

TP terminated on possible bedrock
surface at 3.60m depth

(GWL @ 2.0m depth)

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< 14 x|y
E | w W w
T E:
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
TOPSOIL 1
| Loose to compact, dark brown
SILTY SAND, some cobbles and 2
boulders
GLACIAL TILL: Compact to very
dense, brown silty sand, some
gravel, cobbles and boulders
____________________ 3

DEPTH
(m)

ELEV.
(m)

-182.17

-181.17

-180.17

-179.17

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Piezometer
Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

K
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation - Proposed Roadway
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP14-16

End of Test Pit

TP terminated on bedrock surface at
1.70m depth

(TP dry upon completion)

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
T E:
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
TOPSOIL
Loose to dense, dark brown SILTY TIEG| 1
SAND, some boulders J 1T
- ______070]
Dense to very dense, brown SILTY JIE G| 2
SAND with gravel, cobbles and A0t
boulders
170

DEPTH
(m)

ELEV.
(m)

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

-178.77

O Water Content %

Piezometer
Construction

20 40 60 80

-177.77

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP15-16

Very dense, brown SILTY SAND
with cobbles and boulders

End of Test Pit

TP terminated on bedrock surface at
2.80m depth

(TP dry upon completion)

5 SAMPLE
SOIL DESCRIPTION 5
= | w

< o x|y

= L L L

AR

E |~ | 3 >

(9] Z LUl ZO
GROUND SURFACE x
TOPSOIL .
03

— G| 1

DEPTH
(m)

ELEV.
(m)

-167.10

-166.10

-165.10

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

End of Test Pit

TP terminated on bedrock surface at
0.90m depth

(TP dry upon completion)

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP16-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH | ELEV. ® 50 mm Dia. Cone = 5
~y | m | (m gS
< o ad ) [T
Elw W od _,Q‘ =
%8 °\§ < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
0-+168.98 —t 1
Very dense, dark brown SILTY
SAND with cobbles and boulders
G| 1

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

End of Test Pit

TP terminated on bedrock surface at
0.80m depth

(TP dry upon completion)

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 19, 2016 TP17-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T D%':;-H EI(‘nE)V ® 50 mm Dia. Cone 5 S
< o & ) @O
Elw W od _,Q‘ =
%8 °\§ < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
0+172.58 —t 1
Very dense, dark brown SILTY
SAND with boulders
- G| 1

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak

FILE NO.

PG3155

HOLE NO.
TP18-16

End of Test Pit

TP terminated on bedrock surface at
1.10m depth

(TP dry upon completion)

5 SAMPLE
SOIL DESCRIPTION T
| w

< @ x|y
E | w o w
AR R
E |~ | 3 >
(9] Z L = o

GROUND SURFACE 24

Very dense, dark brown SILTY

SAND with cobbles and boulders

- G| 1

DEPTH
(m)

ELEV.
(m)

-173.19

-172.19

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

Piezometer
Construction

40 60 80

20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak

FILE NO.
PG3155

HOLE NO.
TP19-16

SOIL DESCRIPTION

GROUND SURFACE

STRATA PLOT

SAMPLE

TYPE

NUMBER
%
RECOVERY
N VALUE
or RQD

Very dense, dark brown SILTY
SAND with cobbles and boulders

End of Test Pit

TP terminated on bedrock surface at
1.90m depth

(TP dry upon completion)

DEPTH
(m)

ELEV.
(m)

-170.37

-169.37

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

Piezometer
Construction

40 60 80

20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 19, 2016

FILE NO.

PG3155

HOLE NO.
TP20-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
AR R
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
Topso ______oisl
G| 1
Dense to very dense, brown SILTY
SAND with gravel, cobbles and
boulders Gl 2

End of Test Pit

TP terminated on bedrock surface at
2.30m depth

(TP dry upon completion)

DEPTH
(m)

ELEV.
(m)

-165.59

-164.59

-163.59

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

Piezometer
Construction

40 60 80

20

40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 20, 2016 TP21-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone = 5
| m | m gS
< @ o ) o 9O
2 I T T Q‘ =
s8R § < O Water Content % S B
E |~ |5 = Q5
GROUND SURFACE o 20 40 60 80 ao
TOPSOI ol 1 0-+156.02 —t 1
“Loose, dark brown SLTYSAND, [ |- o | ,
some cobbles and boulders A
060l
A 11155.02
AR 21154.02
GLACIAL TILL: Compact to dense, 22222
brown silty sand, some cobbles and N 31153.02
boulders AMA%A
o v
AR 41152.02
22222 — G| 3 5+151.02
N - =10 ] Gyt
End of Test Pit
TP terminated in glacial till at 5.50m
depth
(Groundwater infiltration at 3.5m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road

Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 20, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP22-16

Loose, dark brown SILTY SAND,
some cobbles

GLACIAL TILL: Compact, brown
silty sand, some cobbles and
boulders

End of Test Pit

TP terminated on bedrock surface at
3.10m depth

(Groundwater infiltration at bottom of
test pit)

6 SAMPLE
SOIL DESCRIPTION T
Zlw

< o x|y

E | w | W w

28| ¢2sg 3%

E |~ | 3 >

(7] Z L = o
GROUND SURFACE 24
nfopsoL_ 010

DEPTH
(m)

ELEV.
(m)

-160.58

-159.58

-158.58

-157.58

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 20, 2016

PG3155

HOLE NO.
TP23-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w o w
T E:
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
FILL: Boulders and cobbles with
sand and topsoil
G| 1
L 1201XX
GLACIAL TILL: Compact, brown A
silty sand with gravel and cobbles AMAR A

End of Test Pit

TP terminated on bedrock at 2.60m
depth

(Groundwater infiltration at bottom of
test pit)

DEPTH
(m)

ELEV.
(m)

-148.46

-147.46

-146.46

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 20, 2016

PG3155

HOLE NO.
TP24-16

5 SAMPLE
SOIL DESCRIPTION T
Z | w
< o x|y
E | w W w
AR
E |~ | 3 >
(7] P L = o
GROUND SURFACE o
FILL: Boulders with topsoil and sand
G| 1
o 2.00%X
GLACIAL TILL: Compact to very A
dense, brown silty sand with gravel, AMA%A
cobbles and boulders AAN AR

End of Test Pit

TP terminated on inferred bedrock
surface at 4.90m depth

(Groundwater infiltration at 3.0m
depth)

DEPTH
(m)

ELEV.
(m)

-147.10

-146.10

-145.10

-144.10

-143.10

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

K

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road

Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 20, 2016 TP25-16
5 SAMPLE Pen. Resist. Blows/0.3m
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone = 5
| m | m gS
< o x5 Q [T
Eolw W odS £ 2
é > % S § < O Water Content % So
o7z |=>0 LG
GROUND SURFACE o 20 40 60 80 ao
\T_Of§q|-_____________9-l5_! 0+158.13 ——t——t——
Loose to dense, dark brown SILTY
SAND with cobbles and boulders
“ G| 1 1+157.13
- 150L1T
A 21156.13
o il v
GLACIAL TILL: Compact to very N 37155.13
dense, brown silty sand with gravel, AMA%A
cobbles and boulders AR
A 41154.13
e G| o2
. sagm 5+153.13
End of Test Pit
TP terminated in glacial till at 5.10m
depth
(Groudnwater infiltration at 3.0m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Slope Stability Investigation
Residential Development - Building Supply Road
Burnstown, Ontario

Surveying Limited.
REMARKS

BORINGS BY Excavator

DATE May 20, 2016

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.

PG3155

HOLE NO.
TP26-16

End of Test Pit

TP terminated on bedrock surface at
1.20m depth

(TP dry upon completion)

5 SAMPLE
SOIL DESCRIPTION T
= | w
< o x|y
= w w w
AR R
E |~ | 3 >
(9] Z L = o
GROUND SURFACE o
Loose, dark brown SILTY SAND,
some boulders
1.20 G| 1

DEPTH
(m)

ELEV.
(m)

-160.94

-159.94

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Prop. Residential Development - Building Supply Road

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGSBY CME 45 Power Auger DATE May 14, 2014 BH 1
B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 3 e o | ® sommDia.Cone | 28
P o % Ha gg
Sle 8| E 50 52
8| & * 9 O Water Content % Q5
BB o|” 5 W)
GROUND SURFACE 2| = ol17798 20 4 60 8
'\:r_o_P§o_"__ ______________ .- ‘| ) TR e N VN N
Loose to dense, brown SANDY H 2 | 75| 4 17176.98 11
SILT, trace clay and gravel H 3
44 8 18347 21175.98 =
Aaran 3+174.98
AL X SS| 4 | 58| 36

>
>
>

>
>

-173.98 |

>
N
1

>
>
>

>
>
>

>
>
>

>
>

-172.98 |

>

>

> >

(&)
1

>
>
>

>
>
>

>
>
>

>

>

>

D
1

-171.98 |

>
>
>

>
>
>

>
>
>

117098 |~

>

>

>

~
1

GLACIAL TILL: Dense, brown
sandy silt with gravel, cobbles and
boulders, trace clay

>
>
>

>
>
>

-169.98 |

>
>
>

oo
1

>
>
>

>
>
>

>
>
>

>
>

-168.98 |

>
©
1

>
>
>

>
>
>

>
>
>

>
>

-167.98

>

—_

o
|

>
>
>

>
>
>

>
>
>

>
>

>
—_
—
1

-166.98 |

>
>
>

RC| 1 30

>
>
>

>
>
>

>
>
>

- 12+165.98 |-

>
> > > > > > > > > > > > > TS > S TS T > > T T > >
> >
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

>

_L
no
w
S

>

RC| 2 |100| 42

13116498 |-

IGNEOUS BEDROCK

1441163.98 {-+

RC| 3 |100| 42

. 1509 15016008 it
End of Borehole

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting SOIL PROFILE AND TEST DATA

Engineers | Geotechnical Investigation
Prop. Residential Development - Building Supply Road
Burnstown, Ontario

End of Borehole

DATUM Ground surface elevations at borehole locations provided by Adam Kasprzak FILE NO.
Surveying Limited. PG3155
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE May 15,2014 BH 2
B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 e o | ® sommDia.Cone | 22
o o % Ha gg
5085|832 32
8| & * o O Water Content % Q5
BB 0|~ 5 W)
GROUND SURFACE 2| = ol169.00 20 40 60 80
_\IO_P_SQIL_ _______________ " S S S NN
Very dense, brown SILTY SAND ’ 504 11168.00 |
RC| 1 | 98| 62 21167.00 |-
IGNEOUS BEDROCK :
3+166.00
RC| 2 |100| 78 :
__________________i_?_,4= 47165.00

20 40 60 80 100
Shear Strength (kPa)
A& Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP 1
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | 88
> =}
2l g | B 858 -5
I % ol g O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 4 60 80
0-+187.30 I B B
TOPSOIL

Compact, reddish brown
SAND-GRAVEL, some cobbles, silt
and clay

1+186.30

Compact, grey SANDY SILT, some Gl 2
gravel N3N

End of Test Pit

(TP dry upon completion)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP2
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | 88
> =}
2l g | B 858 -5
I ol g O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 40 6 80
0+181.50
TOPSOIL
. ________015
Dense, light brown SILTY SAND,
some gravel and cobbles
G| 3
1+180.50
I 1 o]
Dense, grey-brown SILTY SAND, |
some fine sand seams T G| 4
. ____170
End of Test Pit
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP3
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | 88
> =}
2l g | B 858 -5
I E ol g O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 4 60 80
0+179.00
TOPSOIL
. ________015
Loose, reddish brown SAND, trace X G| 5
silt Tl
. ________080
1+178.00
Light brown FINE SAND
G| 6
170
End of Test Pit
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP4
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | @ sommDia.Cone | 88
> =}
g | B 8358 -5
I E o8 O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 40 6 80
0+179.00
TOPSOIL
. ________020
Reddish brown SILTY FINE SAND,
some cobbles and boulders
——————————————————l-Qogf_": 1+178.00
Grey-brown SANDY SILT i
. ____15k0f
End of Test Pit
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP5
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | 88
> =}
2l g | B 858 -5
I ol g O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 40 6 80
0+174.00
TOPSOIL
. ________020
Compact, reddish brown SILTY _
SAND, some gravel, cobbles and 11
boulders A G 7
1+173.00
o ____180°
Compact, grey-brown SILTY SAND, || [[| g | 8
some gravel 411
. ____ 180
End of Test Pit
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP 6
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | B8
> >
2w | B 8358 -5
I © 0 O Water Content % 28
| F 555 8o
GROUND SURFACE i | = 20 4 60 80
0-+166.50
TOPSOIL
. ________015
Compact to dense, light brown REE G| 9
SANDY SILT, some clay REERE
. ________070
Loose, grey-brown coarse SAND G| 10
__________________1_.Q0:‘."‘: 1+165.50
G| 11
Grey-brown CLAYEY SILT, some
sand and gravel
. ___170
End of Test Pit
(Groundwater infiltration at 0.7m
depth)

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP7
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 e e | ® sommDia.Cone | 88
> =}
2l g | B 858 -5
I ol g O Water Content % 28
a5 S| 58 a3
GROUND SURFACE i | = 20 4 60 80
0-+165.00
TOPSOIL
. ________020
Compact, reddish brown SILTY
SAND with cobbles and boulders
——————————————————l-Qogf_": 1+164.00
Compact, grey-brown SANDY SILT,
some gravel
130/
Loose, grey-brown coarse SAND : : gl 12
with gravel e
. ________150f
End of Test Pit
(Groundwater infiltration at 1.3m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Braeburn Estates - Building Supply Road
Burnstown, Ontario

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Burnstown, Ontario

DATUM Ground surface elevation interpolated from topographic plan prepared by Adam FILE NO.
Kasprzak Surveying Ltd. PH2610
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE March 10, 2015 TP 8
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 3 D'(Er':)”" E:'n'f)" | @ sommDia.Cone | 82
> =}
2w | B 8358 =
& E © 0 E O Water Content % 28
H| B 0 H ao
GROUND SURFACE i | = 20 4 60 80
0+149.00
TOPSOIL
Compact, red-brown SILTY SAND 14
with cobbles and boulders RSk G| 13
1+148.00
I I |
End of Test Pit
Refusal oninferred boulders at
1.30m depth
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




9 Auriga Drive, Ottawa, Ontario K2E 7T9

patersongroup

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3
Burnstown, Ontario

REMARKS

BORINGS BY Excavator

DATUM Elevations are referenced to a geodetic datum

FILE NO.

PG3155

HOLE NO.

DATE May 17, 2023 TP 1-23

SOIL DESCRIPTION

Ground Surface

STRATA PLOT

SAMPLE

TYPE

NUVBER
%
RECOVERY
N VALUE

RQD

or

TOPSOIL with organics

GLACIAL TILL: Compact, brown silty
sand to sandy silt, some gravel and
cobbles, trace clay

A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A

End of Test Pit

(Groundwater infiltration at 1.4m
depth)

Pen. Resist. Blows/0.3m

DEPTH | ELEV. ® 50 mm Dia. Cone

(m) (m)

O Water Content %

Piezometer
Construction

20 40 60 80

0-+181.63

1+180.63

2+179.63

31178.63

41177.63

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

9 Auriga Drive, Ottawa, Ontario K2E 7T9

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3
Burnstown, Ontario

DATUM Elevations are referenced to a geodetic datum FILE NO.
PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 17, 2023 TP 2-23
5 SAMPLE Pen. Resist. Blows/0.3m -
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone oS
| m | m g S
< x x|y e
2 I T Q <R
g1 &2 § < O Water Content % 25
= = =2 — ao
(7] P L = o
Ground Surface 24 20 40 60 80
0+169.55
TOPSOIL with organics
Y ¢ X
w61
AN 1+168.55
MG 2
GLACIAL TILL: Compact, brown silty ~ [**a*
sand to sandy silt, some cobbles and  [.24%4 1
boulders, trace clay A 27167.55
KRN 3+166.55
I X < G,
End of Test Pit
TP terminated on boulders at 3.46m
depth
(Groundwater infiltration at 1.1m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup e

9 Auriga Drive, Ottawa, Ontario K2E 7T9

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3
Burnstown, Ontario

DATUM Elevations are referenced to a geodetic datum

REMARKS

FILE NO.

PG3155

HOLE NO.

BORINGS BY Excavator DATE May 17, 2023 TP 3-23

SAMPLE

SOIL DESCRIPTION

STRATA PLOT
TYPE
NUMBER
%
RECOVERY

Ground Surface

N VALUE

RQD

or

TOPSOIL with organics

A A A
A
A A A
A A A
A
A A A
A A
A A A
A A
A A A
el G
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A N
ol G| 2
A A
A A A

GLACIAL TILL: Brown silty sand to AP AN
sandy silt, some gravel, cobbles, ANARA
occasional boulders N

A A
A A A
AAAA/\
AiAi/\
- increasing cobbles and boulders R
content with depth A

A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A
A A
A A A

A

4.10[+24%n

End of Test Pit

TP terminated on boulder at 4.10m
depth

(Groundwater infiltration at 0.7m
depth)

Pen. Resist. Blows/0.3m

DEPTH | ELEV. ® 50 mm Dia. Cone

(m) (m)

O Water Content %

Piezometer
Construction

20 40 60 80
01+170.65

1+169.65

2+168.65

31167.65

41166.65

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




p aterson g rou p Consulting| __ SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3

9 Auriga Drive, Ottawa, Ontario K2E 7T9 Burnstown, Ontario

DATUM Elevations are referenced to a geodetic datum FILE NO.
PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 17, 2023 TP 4-23
5 SAMPLE Pen. Resist. Blows/0.3m -
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone oS
| m | m g S
< o x5 €5
= H_J w | WD §‘ Qv
S § < O Water Content % D5
= = =2 — ao
(%) P L = o
Ground Surface 24 20 40 60 80
0+176.45
TOPSOIL with organics
1
1+175.45
GLACIAL TILL: Compact, brown silty ~ [%a"a"
sand to sandy silt with gravel, cobble, [\
some to trace boulders AR
- grey by 1.7m depth AR ol174.45
M G2
A 3+173.45
390/
End of Test Pit
TP terminated on bedrock surface at
3.46m depth
(TP dry upon completion)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




p aterson g rou p Consulting| __ SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3

9 Auriga Drive, Ottawa, Ontario K2E 7T9 Burnstown, Ontario

DATUM Elevations are referenced to a geodetic datum FILE NO.
PG3155

REMARKS
HOLE NO.

BORINGS BY Excavator DATE May 17, 2023 TP 5-23

SAMPLE Pen. Resist. Blows/0.3m

DEPTH | ELEV. ® 50 mm Dia. Cone
(m) (m)

SOIL DESCRIPTION

O Water Content %

STRATA PLOT

N VALUE
or RQD
Piezometer

TYPE
NUVBER
%
RECOVERY

Ground Surface

20 40 60 80

0+177.22

Construction

TOPSOIL with organics

A 1+176.22

GLACIAL TILL: Compact, brown silty — {#,~,»
sand to sandy silt with gravel cobbles, |, 1,
some to trace boulders A AMA

- grey by 1.6m depth A Gl 2 21175.22

AiAiA 31174.22

End of Test Pit

TP terminated on bedrock surface at
3.10m depth

(Groundwater infiltration at 3.0m
depth)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




p aterson g rou p Consulting| __ SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Future Rural Subdivision - Braeburn Estates - Phase 3

9 Auriga Drive, Ottawa, Ontario K2E 7T9 Burnstown, Ontario

DATUM Elevations are referenced to a geodetic datum FILE NO.
PG3155
REMARKS
HOLE NO.
BORINGS BY Excavator DATE May 17, 2023 TP 6-23
5 SAMPLE Pen. Resist. Blows/0.3m -
SOIL DESCRIPTION T DEPTH| ELEV. ® 50 mm Dia. Cone -2
| m | m g S
< x x|y g2
2 I T Q <R
é > z |5 § < O Water Content % D5
7 pa W|=>0 oo
Ground Surface 24 20 40 60 80
0+169.15
TOPSOIL with organics
03
w61
Aaran 11168.15
w62
GLACIAL TILL: Compact to dense, ARAAA
grey sitly sand to sandy silt with "t
gravel, cobbles, some to trace ArARA
boulders AR
A 21167.15
- grey by 1.2m depth N
N 3+166.15
- . <] WAV
End of Test Pit
TP terminated on bedrock surface at
3.46m depth
(Groundwater infiltration at 2.6m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




SYMBOLS AND TERMS

SOIL DESCRIPTION

Behavioural properties, such as structure and strength, take precedence over particle gradation in
describing soils. Terminology describing soil structure are as follows:

Desiccated - having visible signs of weathering by oxidation of clay
minerals, shrinkage cracks, etc.

Fissured - having cracks, and hence a blocky structure.

Varved - composed of regular alternating layers of silt and clay.

Stratified - composed of alternating layers of different soil types, e.g. silt

and sand or silt and clay.

Well-Graded - Having wide range in grain sizes and substantial amounts of
all intermediate particle sizes (see Grain Size Distribution).

Uniformly-Graded - Predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the relative strength of cohesionless soils is the compactness
condition, usually inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N
value is the number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split
spoon sampler 300 mm into the soil after an initial penetration of 150 mm. An SPT N value of “P” denotes
that the split-spoon sampler was pushed 300 mm into the soil without the use of a falling hammer.

Compactness Condition ‘N’ Value Relative Density %
Very Loose <4 <15

Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory shear vane tests,
unconfined compression tests, or occasionally by the Standard Penetration Test (SPT). Note that the
typical correlations of undrained shear strength to SPT N value (tabulated below) tend to underestimate
the consistency for sensitive silty clays, so Paterson reviews the applicable split spoon samples in the
laboratory to provide a more representative consistency value based on tactile examination.

Consistency Undrained Shear Strength (kPa) ‘N’ Value
Very Soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 15-30

Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity, St, is the ratio
between the undisturbed undrained shear strength and the remoulded undrained shear strength of the
soil. The classes of sensitivity may be defined as follows:

Low Sensitivity: St<2

Medium Sensitivity: 2<8t<4

Sensitive: 4<St<8

Extra Sensitive: 8<St<16

Quick Clay: St> 16
ROCK DESCRIPTION

The structural description of the bedrock mass is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core
over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of closely-
spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are
not counted. RQD is ideally determined from NQ or larger size core. However, it can be used on smaller
core sizes, such as BQ, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”)
are easily distinguishable from the normal in situ fractures.

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
TW - Thin wall tube or Shelby tube, generally recovered using a piston sampler
G - "Grab" sample from test pit or surface materials
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size BQ, NQ, HQ, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

PLASTICITY LIMITS AND GRAIN SIZE DISTRIBUTION

WC% - Natural water content or water content of sample, %

LL - Liquid Limit, % (water content above which soil behaves as a liquid)

PL - Plastic Limit, % (water content above which soil behaves plastically)

Pl - Plasticity Index, % (difference between LL and PL)

Dxx - Grain size at which xx% of the soil, by weight, is of finer grain sizes
These grain size descriptions are not used below 0.075 mm grain size

D10 - Grain size at which 10% of the soil is finer (effective grain size)

D60 - Grain size at which 60% of the soil is finer

Cc - Concavity coefficient = (D30)2/ (D10 x D60)

Cu - Uniformity coefficient = D60/ D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravels have: 1<Cc<3 and Cu>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% silt and clay
(more than 10% finer than 0.075 mm or the #200 sieve)

CONSOLIDATION TEST

P’ - Present effective overburden pressure at sample depth

p’c - Preconsolidation pressure of (maximum past pressure on) sample
Ccr - Recompression index (in effect at pressures below p’c)

Cc - Compression index (in effect at pressures above p’c)

OC Ratio Overconsolidaton ratio = p’c/ p’o

Void Ratio Initial sample void ratio = volume of voids / volume of solids

Wo - Initial water content (at start of consolidation test)

PERMEABILITY TEST

k - Coefficient of permeability or hydraulic conductivity is a measure of the ability of
water to flow through the sample. The value of k is measured at a specified unit
weight for (remoulded) cohesionless soil samples, because its value will vary
with the unit weight or density of the sample during the test.



SYMBOLS AND TERMS (continued)

STRATA PLOT

Topsoil Asphalt

Silty Sand

55

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand




r N

HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES
200 100 50 30 16 8 4 gg12gu1 152 34 ¢
100 T ; T T ITTIn T T T T T
N N N /
90 :
80 /
-
E :
R70 :
C :
E :
N ‘/
T60 :
F
[
N
E50
R : : /
B N N ,’
: g
Y40 : ¥
W : :
E :
[
G30
H
T :
|/
20 /
4
N4
10 ¥
0 : : : : :
0.001 0.01 0.1 1 10 100
GRAN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse| fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
e TP1 G1 SAND-GRAVEL, some silt and clay 0.14 |115.6
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
e TP1 G1 53.00 8.79 0.307 0.0761 43.6 46.5 9.8
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15

Burnstown, Ontario

patersongroup g GRAIN SIZE
154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION

J

\\




Burnstown, Ontario

é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 gp12g41 152 3 4 ¢
100 l L) ul/k-—— . L) L) L) l L)
AT
90 ; /
80 ’
’
: 1/
R70 :
: 17/
E :
N /
T N
60 :
F p
| :/
N N
ESO /!
B :
Y40
w /
E
| )4
G
H 30 /r
T I
/
20
/
[ 4
10
0 : ; :
0.001 0.01 0.1 1 10 100
GRAN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse| fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
e TP1 G2 SANDY SILT
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
e TP1 G2 9.50 0.11 0.022 0.2 48.7 51.1
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15

patersongroup

\\

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

GRAIN SIZE
DISTRIBUTION

J




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4  ggl1R2gu1 152 34 4
100 T ; ; YT T T T
N E //,’ N
90 /
/i
80 ’
P
[
R
c [
E
) /
T60
F y
I
N /
E50
" /
B
Y40
W
E
I
G30
H
T
20
10
0 : :
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
® TP?2 G3 SILTY SAND
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® TP2 G3 4.75 0.16 0.078 0.0 71.4 28.6
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 381231 152 34 4
100 T T e T T
: e | :
N A N
z I
N q N
90 N y
80
P #
E : :
R70 : :
c : [l
E :
N /
T60 : /
F :
| 1
N :
E 50 :
R
B
Y40 §
W :
E N
G N
330 s
T N
20
10
0 : : : :
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
e TP2 G4 SILTY SAND
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® TP2 G4 13.20 0.22 0.078 14 69.4 29.2
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 381231 152 34 4
100 T : "(._.a-o----F"“". T T
IR
90 : —f
'
: | |
R70 : :
C : :
E :
N :
T60 ; :
; [
| 1 R
N : / :
E 50 : N
B / :
Y40 §
w 1]
E N
. mn
G30 :
H N /
T
20
10
1Y
0 n : :
0.001 0.01 0.1 1 10 100
GRAN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
e TP3 G5 SAND, trace silt 1.02 | 3.7
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
& TP3 G5 13.20 0.40 0.207 0.1060 0.7 94.3 5.0
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4  ggl1R2gu1 152 34 4
100 T T ; r,—--.— " ' 1LJ L T T T T
90
80 /:
P /
E : :
R70 : :
C : l :
E : :
N :
T60 :
F :
| 1
: 1]
E 50 :
R l
B I
Y40 §
W :
E N
.
G30 :
H : /
T :
20 */
10 /
¥
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
e TP3 G6 FINE SAND 113 | 2.8
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
& TP3 G6 4.75 0.29 0.183 0.1022 0.0 95.6 4.4
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 381231 152 34 4
100 T ; ' /P"' T
7 %
90 i :
80 ’//g
P /
E :
R70 : /
C :
E :
N 1-/
T S
60 /E
F /|
| 1
N :
E50
R
B /
Y40
w
E
I
G
o 30 7
T L/
¢
20
10
0 : :
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse| fine | coarse
Specimen Identification Classification MC% | LL PL PI Cc Cu
® TP6 GY SANDY SILT, some clay
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® TP6 G9 13.20 0.07 0.002 15 36.6 61.9
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




é HYDROMETER I U.S. SIEVE NUMBERS | U.S.SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 112 5iq 1 2 4
100 T ; T :i,,FO'%- S RAR aEL i
% T
0 T
80 /
P R
E : :
R70 : /
C : :
E :
N
T60 :
F v
| R /
N :
E 50 : /
R ,/
B /
Y40 Y
W 1A
E N
I .
G30 :
H
T
20
10
0 : :
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - . GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC% | LL PL Pl Cc Cu
e TPS G13 SILTY SAND
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
& TP8 G13 9.50 0.25 0.8 66.7 325
CLIENT KDSA Development FILE NO. PH2610
PROJECT Braeburn Estates - Building Supply Road - DATE 10 Mar 15
Burnstown, Ontario
Consulting
patersongroup g GRAIN SIZE
\ 154 Colonnade Road South, Ottawa, Ontario K2E 7J5 DI STRI BUTION y




SIEVE ANALYSIS
ASTM C136
CLIENT: Braeburn Estates DESCRIPTION: Fine Aggregate FILE NO: PHA4748
CONTRACT NO.: - SPECIFICATION: Sand LAB NO: 46732
SEGIEET Braebur Estates - Ph. 3 INTENDED USE: - DATE RECEIVED: 22-Aug-23
PIT OR QUARRY: - DATE TESTED: 23-Aug-23
DATE SAMPLED: 17-May-23 SOURCE LOCATION: TP1-23- G1 DATE REPORTED: 29-Aug-23
SAMPLED BY: ZB. SAMPLE LOCATION: 0.6-0.7' TESTED BY: C.PIRR
Sieve Size (mm)
0.01 0.1 1 10 100
100.0 ’./’./’__W
90.0 el
80.0 /
70.0
60.0 /
® 500 /
40.0
30.0
4»/
20.0
10.0
0.0 : — : : : :
Sand Gravel
Silt and Clay Cobble
Fine | Medium | Coarse Fine Coarse
Identification Soil Classification MC(%) LL PL Pl Cc Cu
1.23 7.7
D100 [ D60 | D30 D10 | Gravel (%) Sand (%) Silt (%) Clay (%)
16 [ 0.245 [ 0.098 0.032 [ 2.7 73.3 24.0
Comments:
Curtis Beadow Joe Fosyth, P. Eng.
REVIEWED BY: ~ L




SIEVE ANALYSIS

ASTM C136
CLIENT: Braeburn Estates DESCRIPTION: Fine Aggregate FILE NO: PHA4748
CONTRACT NO.: - SPECIFICATION: Sand LAB NO: 46731
SEGIEET Braebur Estates - Ph. 3 INTENDED USE: - DATE RECEIVED: 22-Aug-23
PIT OR QUARRY: - DATE TESTED: 23-Aug-23
DATE SAMPLED: 17-May-23 SOURCE LOCATION: TP3-23- G1 DATE REPORTED: 29-Aug-23
SAMPLED BY: ZB. SAMPLE LOCATION: 0.8-0.9' TESTED BY: C.PIRR
Sieve Size (mm)
0.01 0.1 1 10 100

100.0 y 3

90.0 /

80.0 ///k—"”/

70.0 / /

60.0 /

® 500 /
40.0 /
30.0
4/
20.0
10.0
0.0 : — : — : :
Sand Gravel
Silt and Clay Cobble
Fine | Medium | Coarse Fine Coarse
Identification Soil Classification MC(%) LL PL Pl Cc Cu
1.65 13.3
D100 [ D60 D30 D10 | Gravel (%) Sand (%) Silt (%) Clay (%)
37.5 [ 0.425 [ 0.15 0.032 [ 20.7 55.8 23.5
Comments:
Curtis Beadow Joe Fosyth, P. Eng.
REVIEWED BY: ~ L




Hydrogeological Assessment and Terrain Analysis
Proposed Residential Development

Burnstown, Ontario
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APPENDIX 2

TW1 10 TW5 WATER WELL RECORDS
MECP WATER WELL RECORDS

Report: PH4748-REP.01
November 27, 2023
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2 [0 SALTY a1 [J MINERAL 4 [J OPEN HOLE |
PUMPING TEST METHOD 1% PUMPING RATE EEIRR § DURATION OF PUMPING
71{ A LOCATION OF WELL
y O puwe 2 X0 BalLer 2 orm 2 :1:\‘125 ‘WL"S RS-
STATIC WATER LEVEL |25 T 03 PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
TER LEVELS DURING
- LEVEL Ho oF WA X0 recoveay LOT LINE INDICATE NORTH BY ARROW.
u’ -1 22.24 15 MINUTES 30 MINUTES 45 MINUTES 650 MINUTES
w 26-28 29-31 3z2-34 35.17
= 13 110 80 13
0 FEETY FEET FEET FEET FEET FEET
z IF FLOWINKG, 18.87 PUMP INTAKE SiT AT WATER AT END OF TEST 42
-— GIVE RATE
o
s con . E CLEAR z [ cLoupy MJuwﬂ( LR e
S RECOMMNENDED PUMP TYPE RECOMMENDED 43.45 |RECOMMENDED 45-49 i
m PUMP PUMPING
O sHALLOW )i] DEEP SETTING 115 FEET | RATE 2 GPM
0-53
34 TO\D”
FINAL . X1 warer supeLy : [0 ABANDONED, INSUFFICIENT SUPPLY ()OGF‘ PC-.'»F'?é wJ
- [ OBSERVATION WELL ¢ [0 ABANDONED POOR QUALITY e esn——
STATUS s [ TEST HOLE + [ UNFINISHED ‘}
OF WELL « [0 RECHARGE WELL ”GIGDJ COUr)J.; 29 Vol
- Bae o
P51 o pomesTic s [J COMMERCIAL Kd
: O stocCcK s [ MuniCtPaL .
WATER 1 O IRRIGATION > O PUBLIC SUPPLY
USE « [J INDUSTRIAL s [J COOLING OR AIR CONDITIONING
O orvHer O wNot usep
: ¥ cAsLE ToOL s [0 8oORING ~ i
METHOD + 'C] ROTARY (CONVENTIONAL) 5 O DIAMOND [
OF = {0 ROTARY (REVERSE) s O JEeTTING
DRILLING + [0 ROTARY (AIR) s [0 DRIVING 06 4 4 9
s O AIR PERCUSSION DR LLERS REMARKS. -
NAME OF WELL CONTRACTOR LICENCE NUMBER > [T B JONTRAL TOR 3887 |OAYE “(_Kt‘\(\g'.) N 83 51 |
SOLRCE
) N : > NOV 17 1887
x| Limlaw Drilling Req'd 3363 Z :
- ADDRESS Q||=47e aF INSPECT IO NIFEC IR .
Q|R.R. #1, Renfrew, Ontario. K7V 324 9
E NAME OF DRILLER OR BORER T o LICENCE NUMBER D fecmarn: T - T
w
3 . ._.1T-0286 ||o
SUBMISSION DATE [V
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COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY, TOWN VILLAGE CON BLOCK. TRACT. SURVEY ETC LoT 25.27

2 17
DATE COMPLETED as-s3
DEL., RENFREW, ONTARIO oar_20  wol4 92 |
RC LEVATION ®C BASIN CODE " . Hi w
| N A . I [_’ - L_l_l_l_l u L 1 I 11 I 11 l | l it 1 J
24 25 R& 30 31 7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce INSTRUCTIONS)

LGENERAL COLOUR ‘ CDMMO:OI::TERIAL OTHER MATERIALS GENERAL DESCRIPTION rRO‘:'EPTN - FEETTD
Brown Sand Stones & Boulders Compacted Overburden 0 15
Black Diorite , Hard 15 4
Grey Granite Harxd 47 80

lRed— | Granite Medium- Haxrd 80 92
 White — | Limestone Medium Hard 32 105

m ll!l[|II111J[lllllLJJLlelllllllll!]ll llllllll][lllilllilll
2] Ly Ll b L b b L b b L L b b e L b L

1 H .

111]||]1]||L_J
HINNARN

1 [ 11
2

{
s

|
‘6

43
] SIZE«S1 OF OPENING 31- DIAMETER - LENGTH -
| WATER RECORD [51] CASING & OPEN HOLE RECORD 2z |hr e s o
w
WATER FOUND INSIDE | wALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM | MATERIAL THICKNESS C o o OC [WATERIAL AND TYPE DEPTH To TOP wes 110
TR INCHES l INCHES o OF SCREEN
' FRESH 3 OsuLpHUR vy . [75)
1 2 satty 4 O mMiNERALS -1 @sTeeL 13- FEET
00 6 Oeas 2 DGALVANIIED
LENLE B o 19 3 UCONCRETE
O rees 3Dsmx | 625 | ioceiel: |+ 188 0| 66 PLUGGING & SEALING RECORD
2 [ sALTY
6 Oeas .
DEPTH SET AT - FEET
2023 28 17-181 ' DSTEEL 19 20-231 . MATERIAL AND TYPE {CEMENT GROUT
1 [ FResH 3 gsuumun | 2 DGALYANIZED FROM ‘ 10 LEAD PACKER. ETC )
2 [J sALTY 2 D:"\:““s 3 O CONCRETE
6 .13 4 CPPEN HOLE 66 105 10-13 uaz
#28| 1 g reesw 3 Osuienun *F S Thiasmic 66 0 Benseal Pressure |
2 O SsALTY g 8:;';““'5 [ = pe 26 27-30 18-21 22-25
- g 37ko 2 E]GALVANIZED Grout
30.33 Y 3 OsuLrpHur 34p 3 OcoNcRrETE
FRESH . N
s 4 OMINERALS 4 OoPEN HoLE f z6-29 0-33) 80
2 O SALTY ¢ QOgas 5 OepLasTIC |
, -
PUMPING TEST METHOD 10 PUNPING RATE 11-14 | OURATION OF PUMPING
LOCATION OF WELL
15-16 17-18
|i| pump 2 [0 BAILER 12 cPM 2 HOURS MiNs
STATIC WATER LEVEL |25 1 {1 PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING LOT LINE INDICATE NORTH BY ARROW
- PUNPING 2 2 RECOVERY
w 1921 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 26-28 29-31 32-34 35.37
@ 0 FEET 74 FEET 17 FEET 37 FEET 63 FEET 74 FEET
z IF FLOWING, 3B-4) PUMP INTAKE SET AT WATER AT END OF TEST 42
- GIVE RATE
o
2 ‘25 - 95 . ,f CLEAR 2 O cLouoy
: RECOMMENDED PUMP TYPE RECOMMENDED 33-45 RECOMMENDED 46-49
n_ PUMP PUMPING
O sHaLLOW Q DEEP SETING . QR FEET | RATE 10 GPM
50-53 il -
sa
FINAL ' g WATER SUPPLY s [0 ABANDONED. INSUFFICIENT SUPPLY
2 OBSERVATION WELL s [0 ABANDONED POOR QUALITY
STATUS 3 [J TEST HOLE 7 [J UNFINISHED
OF WELL s+ O RECHARGE WELL O DEWATERING
55-3¢ .g DOMESTIC s O CoMMERCIAL
2 STOCK s [J MUNICIPAL
WATER 3 O IRRIGATION ? [ PUBLIC SUPPLY
USE « O INDUSTRIAL e [J COOLING OR AIR CONDITIONING
O ortHer s O wort usen
57
1 [0 cABLE TOOL « O BORING
METHOD 2 [0 ROTARY (CONVENTIONAL) 3 O DiAMOND
OF s [J ROTARY (REVERSE) s O JETTING
CONSTRUCTION| + 3@ RrovarY (AIR) s [J oRivING 1 2068 6
s [0 AR PERCUSSION O oiseine O ormer DRILLERS REMARKS
NAME OF WELL CONTRACTOR :f'ECLEI;qgéJP:‘L“;:ETSR'b > DATA 58 | CONTRACTOR 59-62 |DATE RECEIVED £3.6a | 80
SAQURCE
= 9307 2380
S| GIFFIN WELL DRILLING LTD. 2307 3
= | ADDRESS Q || oaTE of INsPEcTION INSPECTOR
o w
<| R.R. # 2, RENFREW, ONTARIO K7V 325 7]
x NAME OF WELL TECHNICIAN WELL TECHNICIAN'S D REMARXS
E LICENCE NUMBER w
o 70261 =4
O SUBMISSION DATE ©~ © = 'S
'S
0 7
oAvl uo._7_ b hoscunt o
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COUNTY OR DISTRICT TOWNSHIP, BOROUGH. CITY, TOWN. VILLAGE CON.. BLOCK, TRACT. SURVEY ETC 25-27
DATE COMPLETED 4853
’44? DAV& uo_@__ vné;?
ELEVATION BASIN CODE 5] L 1
i
LJ|1|11111111<111J
X
LOG OF OVERBURDEN AND BEDROCK| MATERIALS (sce iNSTRUCTIONS)
GENERAL COLOUR oSt OTHER MATERIALS GENERAL DESCRIP DEPTM - FEET
| COMMON MATERIAL RAL DESCRIPTION FROM T0
1 .
: - . 2 - Ve
4 /
) , P
0 - -
/%\_4_@/. L/ /‘nmk ,k ‘&A\.ﬂ /5 3¢
% L T 2L 5o’
i y& Cr ot Cat b e A } G y
Ve S
|
|
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»
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b] 2 s 3 5
i i T SIZE1S) OF OPENING 31-33 DIAMETER 35-338 LENGTH 3940
L3 WATER RECORD 51 CASING & OPEN HOLE RECQORD 2Z | siot N0
o w
WATER FOUND v © INS{DE WALL - DEPTH|- FEET "W INCHES FEET
KIND OF WATER |
AT - FEET S MATERIAL T mess FROM 10 OC "MATERIAL AND TYPE DEFTH 70 TOP ST D |
16213 ,ﬁzs" 3 Osuieror ° Q OF SCREEN
) xﬁfsun vz 5 1316 (2]
2 [ SALTY 4 [] MINERAL L / 7 o —
## |* O caLvanizen
1sasl oy FRESH 3 [J SULPHUR '° 00 CconCRETE [61]
g o ) | 61 PLUGGING & SEALING RECORD
7 [ SALTY 4 [J MINERAL 4 [ OPEN HOLE L2
17-1e ) 2023 DEPTH SET AT - FEET CEMENT GROUT
20-23 |, FRESH 3 [] suLPHug °* o sreet MATERIAL AND TYPE e T
a a t [J GALVANIZED FROM To0 '
2 [ SALTY 4 [] MINERAL 3 [0 CONCRETE e 10-11 -7
75281 , [J FRESH 3 [] SULPHUR 2° ¢ O oPeN HOLE
z [0 SALTY 4 [ MINERAL 24-2515 O sTEEL 26 27-30 18-21 22:25
” 2 (O GALVANIZED “
3033 1 O FResH 3 (O surpuum P P° 3 O CONCRETE - Zezs| 30-33 |80
* [0 SALTYY 4 [J MINERAL 4 [1 OPEN HOLE
PUMPING TEST NETHODr 10 PUMPING RATE ii-74 | DURATION OF PUMPING
7 Pl i LOCATION OF WELL
1515 1718 _ .
s O rpune 2 O BAILER ) oPM / WOURS MiNS
STATIC WATER LEVEL |25 Y O PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL JEno oF 2 O Recovery LOT LINE INDICATE NORTH BY ARROW.
m 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES -
w (7} 26-28 29-31 32.32 35.37 /
=S ) b g P : w rNsTowry /=7
o FEET FEET @ FEET 0 FEET 0 FEET FEET 1" S n /\
z IF FLOWING, 3B.AY PUMP INTAKE SET AT WATER AT ENO OF TEST 42 - <
—— GIVE RATE p3
% //éj - ; { ceer| ! %EAR : O cLouoy Jou)
D RECOMMENDED PUMP TYPE RECOMMENDED ¢3-45 |RECOMMERDED $6-4%
n_ PUMP o PUMPING —
O sHALLOW DEEP SETTING 7 % FEET | RATE < GPM ; ‘500’
BO-53
13
FINAL - 3 ﬂ/wnsn SUPPLY s [0 ABANDONED. INSUFFICIENT SUPPLY =
ST, TUS : [0 OBSERVATION WELL s [0 ABANDONED. POOR QUALITY
A s [0 TEST HOLE + [0 UNFINISHED
OF WELL +« O RECHARGE WELL 1
53¢ | B-BomesTic s [0 COMMERCIAL :
2 O srock s« [0 MuNICIPAL )
WATER > O IRRIGATION 7 0O puBLIC SUPPLY i\
USE ¢ [0 INDUSTRIAL = [0 COOLING OR AR CONDITIONING \
O ovHer - = O wNor usep ) |
k 1]
O cABLE ToOL O eoRriNG
METHOD [0 ROTARY (CONVENTIONAL) 0O oiaMOND
OF : [0 ROTARY (REVERSE) = O JETTING
DRILLING # [0 ROTARY (AIR} « O DRIVING O 6 1 7 6
= AKiR PERCUSSION DRIULERS REMARKS:
muu: OF WELL CONTRACTOR LICENCE NUMBER o DATE RECIIVED
« 4 23523 2 3323 7201992
o At o™ o 4 - 2
[l ADDRESS o i TE O IWSPEDT oy inSPEC T
Q ; w
< (7]
E NAME OF DRILLER OR#SORER LICENCE NUMBER o EMARE S
z 7 w
o s Sy ~ o LY
O | stenaTURE OF counucma/ SUBMISSION DATE t 7.:
P
/‘?;! o S wse? wo Lo £&7||O
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) L thran
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.—Z 9‘ i ;
DAY MO é VR.?—
RC ELEVATION RC BASIN COCE i th 1A 4
i |
L_J l I b I BN
25 26 ia N 4

LOG OF OVERBURDEN AND BEDROCK|MATERIALS (sce INSTRUCTIONS)

GENERAL COLO MosT ERIA ENERA DEPTH - FEET
OLOUR COMMON MATERIAL OTHER MATERIALS G RAL DESCRiIPTION TROM To

L | B el
Bovoro |2t 73
Ao | Hrnnne L 43 1/o5

NRQ

i i i [ | I i J i - l l } R H o
{5}il;LLIAlJliliLixl:4 Pl b 1’1!‘ S i l,}{lltlll!J]J_JL;‘ S S S I S -
, ; ; ; . ; ) .
! [ ! | A , b [ ' I ! ! | e N
| Ll 11‘1,|11111<1‘le5_*111|1 ALlilii:,L,l_l_lu |sfxlﬂulw<ul‘_. -
10 13 15 21 2 3 73
T e e SIZE1S) OF OPENING 31-33 DIAMETER 34-33 {LENGTH 3%-40
WATER RECORD 1 511 CASING & OPEN HOLE RECORD 2 | 'sior No )
— Wi
WATER FOUND INSIDE wALL DEPTH| - FEET w INCHES FEET
AT - FEET KIND OF WATER BlAM MATERIAL THICKNESS - & [WATERTAL ARG TVPE YT a— T
— INCHES INCHES FROM 10 O OF SCREEN
73 1 grFRESH 3 [ suLpuur
/u 14 0 STEEL iz A6 (2]
o Q T [ SALTY « [J MINERAL /55 0 /7( ? FEET
2 [0 GALVANIZED
53|y g FRESH 3 [J suLpHur '’ * O concreTE f61] PLUGGING & SEALING RECORD
2 [J SALTY & [ MINERAL @ [J OPEN HOLE RL_’,_J
' .23 DEPTH SET AT - FEET
20-23 | 3 2 T O sreed * o — MATERIAL AND TYPE ,_E':;:i'c‘:(::oz‘?c )
[0 FRESH 3 [J SULPHUR 2 O GALVANIZED i FROM 10 .
Z2 O SALTY ¢ [ MINERAL 3 [J CONCREFE 013 a7
$201, O FRESH 3 [ SULPHUR Y ¢ O OPEN Houe _ﬁ 0 é_’m.g/rj 4/&44-94#'
¢ [ SALTY 4 [J MINERAL 2425 1 O sTeEL 28 27-30 18-21 2215
7 O GALVANIZED .
3003 O FresH 3 [ suLpHur 40 3 00 CONCRETE 76-29 3033 |80
2 [0 SALTY 4 [J MINERAL s [J OPEN HOLE
PUMPING TEST METHOD 10 PUMPING RATE AR DURATICN OF PUMPING
] LOCATION OF WELL
7 W" 1516 1718 -
1 O pum¥ 2z O BAILER £ o/ crm HOURS isis
STATIC WATER LEVEL |25 T O PuMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
: END OF WATER LEVELS DURING A
- LEVEL Luo oF : O recovery LOT LINE INDICATE NORTH BY ARROW.
m 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES .
w 7 268-28 29-31 . 32-34 3s-37
Fl /O o |0 s ra o A farf
o FEEY FEET FEET FEET FEET FEET >
z IF FLOWING, 18.81 PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE P
& _— 7 &<
E cru 0 feer| ! CLEAR 2 [ cLoupy
=) [ RECOMMENRDED PUMP TYPE RECOMMENDED 13-45 |RECOMMENDED 25-87 N —‘?
n_ PUMP r~ PUMPING
O sHaLLow DEEP SETTING ‘/0 FEET | RATE /d GPM
0-53
34
FINAL i Kwnsn SUPPLY 5 [0 ABANDONED, INSUFFICIENT SUPPLY
: [0 OBSERVATION WELL s [0 ABANDONED, POOR QUALITY
STATUS s O TEST HOLE > [0 UNFINISHED
OF WELL + [ RECHARGE WELL
355 | @-fomestic s [0 COMMERCIAL r52
P ]
» O sTock s [0 MuNIciPaL
WATER : O IRRIGATION 2 [ PUBLIC SUPPLY
USE 4+ O NDUSTRIAL 3 [0 COOLING OR AIR CONDITIONING
0O ovHer < O Nort usep
° v [0 CcABLE ToOL : [0 BORING
METHOD © [0 ROTARY (CONVENTIONAL) [0 piAMOND
OF : [0 ROTARY (REVERSE) + O JETTING
DRILLING + O ROTARY (AIR) ¢+ [0 DRIVING 0 6 1 7 5
5 MR PERCUSSION DRIULERS REMARKS
NAME OF WELL CONTRACTOR LICENCE NUMBER > ERY 58 | CONTRACTOS 5962 |LATL RELEIVED
« /& e 7 /@ 7/,/7_’ f | UCT 20 1992
o R Sty S S 7 Z
- ADDRESS / o PATIOOF INSPECTION INSPEC QR
o % . w
< ﬁ_?j , : 1] I _
E NAME OF DRILLER OR BORER LICENCE NUMBER O [hrwanas
wl
2 7, '
o) LT e P o ‘.ﬁ
) | SIGNATURE OF CONTHACTOR susulssnoN DATL t ’4 ﬁ,
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2 23 A
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Con block tract survey, efc.

() 2

County or Dislri 2527

Lot
/7

Address o Date /g // 77;
completed
ur m‘ﬁ(mr\ Dt P A
’ Northing " Elevation RC  Basin Code ii iii ‘
! I t H i ]
| T T o e e " NN TN 0 O O VIO NN T |
2 10 17 13 —3 25 30 3t 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Fr Depth - T:et
om [+]
e {
brouon X\ Ne Q
1 L ’
Yo faray ooyl € = M O
(@A
1'31 i | U 4 i Pl | | Vol f i | C o ! ‘ .
L ST TN VN NS OO S A O ,L_iJ;L [ VR LT 0 L NN VAT O B O T A PO W B
| | ; ‘ i Loy
192 bl b P et Llotatadl o B R N PR P B O I T NN
10 14 15 21
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (SslfesNof ;)penlng ai-a Dnameter 34-38 | Length 39-40
Inside Wall Depth - feet Z| (SlotNo.
Wa—t?;gl)lmd Kind of water diam Material thickness z w inches feet
- inches inches From To H:" - . =
10-13 n’ Fresh 3 % fﬂl::‘peyr.:;s T o - P S Material and type Depth at top of sc:?ET
‘2 yo 2 O Saity 0 Gas 2 (0 Galvanized (7]
i 3 D Concrete feet
w8 | O Fresh 2 g Sll-llphulf 9 (9‘[‘.‘ « O Openhole /Xg O (90
inerals O Plasti ]
20 Saly | ) Gas 2 Tese 51 PLUGGING & SEALING RECORD
- 18 20-21
w21 | ¢ [] Fresh o O Sulphur 24 e ! B gt:lslaniz od O Annuler space O Abandonment
+ O Minerais Depth set at - feet
, ¢ 5 O Concrete i '
2 O Saly O Gas . S Sreﬁ hole From T MQ!eﬂaI_and type (Cement grout, bentonite, etc.)
s-28 |  [] Fresh » O Sulphur 7 5 astic 13 LO 1417 C C“ .
, O saty ¢ O Mnerai o Oses  ® — IO Lement  Groud
u » O Galvanized 18-21 235
-3 || O Fresh 3 O Sulphur 3 ]80 s O Concrete ‘
0 Sal + O Minerals + O Open hole 2620 30-33 | 80
2 U Salty 0 Gas s O Plastic
Pumping test method 10 | -Pumping rate 11-14 | Duration of pumping
71| 4@ Pump . O Bailer 3 GPM i oGS .......... Mins LOCATION OF WELL
) Water level . ] ) In diagram below show distances of well from road and lot line.
Static level | on4 of pumping Water levels during ﬁumplng 2 00 Recovery Indicate north by arrow. 3
E 19-21 224 | 15minutes | 30 minutes 45 minutes 60 minutes LY
28 31 -34 5-37 -~
w
Bl |[90 (1085|1407 190 /90 N -
0] feet feet feet feet feet feet 3 QA
Z | It flowing give rate a8-41 | Pump intake set at Water at end of test 42 l B 2 .
% GPM feet E/Clear O Cloudy v p Eh d
2D | Recommended pump type Recommended 41-45 | Recommended 45-49 Q
o pump sett pump rate - —6
O shallow iDeep ff (Q O L_l[
< feet GPM m
[50-53
FINAL STATUS OF WELL 2
Water supply , O Abandoned, insufficient supply ¢ O Unfinished <
, O Observation well s O Abandoned, poor quality w0 O Replacement well 3
3 0 Testhole 7 O ‘Abandoned (Other) 3
+ O Recharge well s O Dewatering g U
WATER USE 5556
1 @’ Domestic 5 O Commercial o 00 Notused O__@Clabw ”z"/
. O Stock ¢ O Municipal 0 O Other ..o
5 O lrrigation 7 O Public supply
+ O Industrial s O Cooling & air conditioning
METHOD OF CONSTRUCTION
, O Cable tool 5 Air percussion 9 O Driving e ‘_),)[\
, O Rotary (conventional) ¢ [ Boring w0 O Digging 4. 7o I‘/H/jrl /7 [e]
> O Rotary (reverse) ; O Diamond O Oher oooeveeeccsisen. i 50
+ O Rotary (air) g (1 Jetting 1 7 5
Name of Well Contractor Well Contractor’s Licence No. ». (Data 56 | Contracctor se-62 | Date received 80
; - |source DEC
Geor qe H LauNSen Lid 1| B33 z 332, 19 1QQ7
ddress W | Date ot inspection Inspector
[72}
‘3 Clebogie.Ont KOT-1HO |8 \
Name of Well Techz:{an Well Technician's Licence No. E Remarks
N =
Lo T4 323 |5
Signature of Technician/Contractor Submission date = .
- 4/ day /F o /] TP = o s 8
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[ B nstowsn Ot P month
Northmg RC Elevation RC Basin Code i iv
‘ A I I G FENTNRNIN S T T S O O RO O O o
1 2. M 10 17 18 29 25 30 2L
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth - !reel
Tom [+]
Re ¢
e * Deeyened] weil
; e [4
lacKlahay — Greunie. 208 H4Y4
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TR o A | | L C L
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41 WATER RECORD 51 CASING & OPEN HOLE RECORD SilzesNOf opening a1-a | Diameter 3438 | Length 39-80
Inside Wall Depth - feet 2| (SlotNo)
‘ Wa_t!:;g:und Kind of water diam Material thickness 2 w inches feet
| = 5u - inches inches From To 'é rYPr— oy -
: L)
| 0” } € Fresh : 0 fAti]an::lrs so-n | O Steel 12 13-16 o aterial and type epth at top o sc:ﬁ:\ 30
| 2 ‘ o O Salty O Gas » O Galvanized n
§ 5 O Concrete teet
w58 | 1 O Fresh @ S aulphulr 19 » O Openhole
inerals O Plasti
. O Saly ' [ S » O Plastic 61 PLUGGING & SEALING RECORD
17-18 |y O Steel 19 20-2
202 | ; O Fresh i 8 fnt:r?e?::’s 2 » O Galvanized e setaEl /:;ular space O Abandonment
> 0 Salty ' g Gas : B g:z::\rz::le From - Material and type (Cement grout, bentonite, etc)
2528 | | O Fresh 3 [ Sulphur 29 5 O Plastic 10-13 1417
Minerals
,DOsay + O ez |1 O Steel = )
s O Gss , O Galvanized i 1821 2225
30-3 1 ] Fresh s O Sulphur 3¢ 60 3 O Concrete
O sal + O Minerals 4+ O Openhole 26.29 30-33 | 80
? alty ¢ [0 Gas s O Plastic
Pumping test method 10 | Pumping rate, n-1a | Durajion of pumping
71 Pump , (O Bailer GPM / 100rS vvoneen. Niits LOCATION OF WELL
. Water leve! 5 ) ] in diagram below show distances of well from road and lot line.
Static level | o4 of pumeing Water levels during 1+ O Pumping 2 Eﬁacovery Indicate north by arrow.
15 9-21 15 minutes 30 minutes 45 minutes 60 minutes
w 5 g 28 99 3 -3¢ 35.37
e ¥#5\490 |3 315" R7S
0] feet {eet 1eet teet feet
Z | [t flowing give rate 3s-41 § Pump mtake set at Water at end of test 42 t
& GPM] feet | 47 Clear 0O Cloudy v/
2 Recommended pump type ; Recommended 13-45 | Recommended 46.49
# | pump sefling pump rate
0O Shallow Z/Deep § § 0 O feet \5 aPM
bo.53

KOT

- /H O

FINAL STATUS OF WELL 54
Water supply s O Abandoned, insufficient supply ¢ 0 Unfinished
; , [ Observation well’ s O Abandoned, poor quality w [0 Replacement well
} 3 O Testhole ; O Abandoned (Cther) Q‘
+ O Recharge well s O Dewatering e e — -
PR T e ~..
1 dacdaua St 1y wver
WATER USE 5 56 Qe —
, O Domestic 5 [0 Commercial s O Notused e <
» [0 Stock ¢ [0 Municipai w0 O Other oot =
5 O Irrigation ; O Public supply 3
+ O Industrial s O Cooling & air conditioning e)
o
METHOD OF CONSTRUCTION ) «
o i | =
, O Cable tool 5 Air percussion 9 O Driving ‘: t bl / 3 ((] ’( ~ HNprb
, O Rotary (conventional} [0 Boring 1w O Digging
s O Rotary (reverse) ; O Diamond b O Other i ’
+ O Rotary (air) s O Jetting l 7 5 O 8 4
lame of Well Contractor Well Contractor’s Licence No. Data g {0 o 59-62 DBD ived 6368 | 80
source
corge U LawsSonldd. | 3393 3323 EC1 9 1997
Address Date of inspection Inspector

Name of Well Technician "

D

X /56' Culabocie Ont
Y,
Lawl

Well Technician's Licence No.

T-04U33

Signature of Technician/Contractor | -

Submission date

day ! C ol ! T

MINISTRY USE ONLY

Remarks
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Print only in spaces provided.
Mark correct box with a checkmark, where applicable.

1 2

5515392

The Ontario Water Resources Act
WATER WELL RECORD

10
|

Municipality

Con.
CON,

02

22 23 24

25-27

County or Djsfrict Township/Borough/City/To%Nillage Con%ck tract survey, etc.
N Aeb. ) S
Address ‘of Well Location KOJ': 6’ Date 05 O 7 wa:g
. completed
€ oy ONOn day month _ year
Northing RC Elevation RC  Basin Code ii iv
u
h}||||||1|||lllllll}l_]LL__I_l_!L_Jl|||||nlxl||1|||||
1 2 1Q 12 17 18 24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
. . - Depth -feet
General colour Most common material Other materials General description From
) /
browNlGron | 4 u/\ r()ﬂqﬂ O /L/
[ T <‘ 1] s ] T o r'\/' ¥ ’
black 1 Sarmmite 44 rQ{)
hd ¥ A", SN SR BN T —3 Lg
31[1; I T S A A B A T T Ll b bl b Pd e By I I IlllllllLJIllll!U
L I N ' bbbl by II;I||II||11||I|11HJ|lIhJ_.JI (el byt
15 32 43 54 75 80
41 WATER RECORD 51 CASING & OPEN HOLE RECORD Sizes of opening 31-33 Dlameter 3438 | Length 39-40
- Slot No.)
Water found ) Inside Wall Depth - feet Z| ¢ .
at - feet Kind of water diam Material thickness From T H inches feet
inches inches e -
- Material and Depth at top of s 30
10131, @ Fresh i S fﬂlljrlg;:lrs 1 01 | 1 @BSeel 2 e o Mater type epth at top of screen
//g 20 saly ¢ Gas 2 [J Galvanized » feet
b { 3 [ Concrete / ee
el e 2 D | (g M| Dome | /9GO (DS
i :
20 Saly 4 5 b [ <0 Pastc 1 61 PLUGGING & SEALING RECORD
2023 3 O Suphur 24 718 1 1 0 Steel o & Annular space 0 Abandonment
10 Fresh 7§ = Min%rals 2 T Galvanized p Depth set at - feet
3 O Cpncrete i i
2 J Salty s O Gas (0 N f‘pen hole 9 / / Q : From T Material and type (Cement grout, bentonite, eAtc.)
2528 3 [J Sulphur 29 s [J Plastic C; 7 1417 / i l ( l
1 O Fresh )
4 [J Minerals . 24-28 26 27-30 ,ﬂ /) ﬁﬁ)f/ 7[/)/ 4
2] 8aty o 5 Gas 1 [ Steel = L — Ao At
2 [, Galvanized 1821 22:25
30-33 3 [J Sulphur 34}60 3 O Concrete
; S ;resh 4 (O Minerals 4 [0 Open hale 26-29 30-33 | 80
Y 6 O Gas 5 O Plastic
E Pumping test method 10 | Pumping rate 11-14 | Duration of pumping
i, FPump 2 [0 Bailer GPM Suts e LOCATION OF WELL
) Water level 25 - ] In diagram below show distances of well from road and lot line.
('3 Static level end of pumping Water levels during 10 Pumping 2 D’ﬁecovery Indicate north by arrow.
w 19-21 2224 | 15 minutes 30 minutes 45 minutes 60 minutes : N A/?)
- 26-28 2931 3234 3537 W)
9 JO,|/2Q > o e
=z feet oot feel feet feet feet Y % b\U\J)
& | i flowing g 38-41 1 Pump intake set at Water at end of test 42 ‘ Q d
= It flowing give rate P Mh\ € LQKC d @ (\ rlbe?J)/) [e .
2 GPM feet O Clear O Cloudy
Recommended pump type Recommended 43-45 Recommended 46-49 @‘)
pump setting pump rate
O Shallow g2 Deep q ) ke 7 GPM .
/ (-
[ 5053 — o
— V)
FINAL STATUS OF WELL 54 ~ .
1 ater supply 5 J Abandoned, insufficient supply % [0 Unfinished ~ d .
2 [0 Observation well 6 [ Abandoned, poor quality 19 J Replacement well Q
3 [ Test hole 7 0 Abandoned (Other) IRy
4 J Recharge well 8 [ Dewatering \3)\ ():
S ) ] 3
WATER E 55.56 X ] . O
1 omestic 5 O Commercial 9 00 Not use Q i o - h ~
2 0 Stock 6 O Municipal 10 3 OET oo { ﬁ. OD
3 [ lrrigation 7 O Public supply ] /
4 [0 Industrial 8 [J Cooling & air conditioning o -
= S
. ———
METHOD OF CONSTRUCTIO 3 j 3
— :
1 {J Cable tool 5 ir percussion 8 [J Driving - ) QJ
2 [0 Rotary {conventional) 6 O Boring 10 1 Digging -
3 O Rotary (reverse) 7 O Diamond 10 Other e
4 O Rotary (air) 8 [ Jetting 2640 9 4
e of Well Contractor Well Contractor’s Licence No. > Data sa | Contractor s9-62 | Date received 63-66{ 80
s - 13323 ot 15 m
S lid 4323 || 0CT 1
KA W |Date of inspection Inspector
n
=
e of Well Technician ell Technician’s Licence No. E Remarks
. =
DNan Fouger 70432 |5
Signature gt Techpigian/Contrdctor J ubmissio:;te 3
c;t)Q ; = A . e T4 2
1/ o yr = i;,,:‘:"_‘?,i',:?ﬂ

2 - MINISTRY OF ENVIRONMENT AND ENERGY COPY
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Please print clearly in blue or biack ink only.

Well Record

Regulation 903 Ontario Water Resources Act

page ____ of

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

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

All metre measurements shall be reporied to 1/10" of a metre.

Ministry Use Only

RR#/Street Numb ame /Town/Vill Site/Compartment/Block/Tract etc.
ced Lane . (rn>1ocan
GPS Readln@ NAD Zone  Eastin Northing Unlt Make/Model Mode of Operation: [ ] Undifferentiated [ ] Averaged
3l /9 370749 EnAa7as3Murdon Difrentiated, specily

Log of Overburden and Bedrock Materials (see instructions)

General Colour Most common material Other Materials General Description D':igtr?‘ MTgct’res
brown | Sand O ST
aray limestone ENeRVARYs
Jhlack grangte (4.40]55 . §C

Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside . Wall Depth Metres Pumping test method | Draw Down |  Recovery
From To Centimetres diam Material thickness Time|Water Level, Time|Water Level
o % <0 Q@ centimetres centimetres From To min| Metres | min | Metres
y z ; ; Pump intake set at - |Static
Casing (metres) <5 42 “Level %79? ?
[XSteel [ JFibreglass Z};mp/ms “)2‘;25 1 . ¥3 |1 H7 Y
itres/min
’5 [ |Plastic[_] Concrete (0 - : d
Water Record /5 5 [ ]Galvanized 0 (—l[? G )¢ ga Duration of pumplng- 2 / 4)5 2 47 575;1 .
Water found / Kind of Water [ ]steel [ |Fibreglass Final \:: :Ievel e:l;n
i e
M@ D Fresh []Sulphur [ Plastic[ ] Concrete of pupgin s U740 | s ]
(Jgas  []saly Minerals [catvani RIF200 metres R
T alvanized
[ ] Other: o, Recommended pump | 4 JA 4 647 5”5
............... Steel Fibreglass pe.
m  []Fresh []Sulphur L] ) [l 9 [IShallow [ Deep
[Jgas [JSalty []Minerals [ Plastic| ] Concrete Recommended pump | g /élqc@ 5 7['749
[] Other: [[]Galvanized depﬂmetres /
m [ JFresh []Sulphur Screen i:gom n%mp 10 7?3 ,% 10 #7,& @l
%g?hs [(Jsalty [ ]Minerals o;.tside [JStest [JFibrogiass| SiotNo. i (l%r@s fTin) 15 -,2?/227 15 Kbt 750
r i i -
e : iam [JPlesto [ ]Concrete If flowing give rate 20 [ LT | 20 A .:;’g /b
After test of well yield, water was \ (iitres/min) 25 (277 'SAT 25 i/ /cj
Clear and sediment free [ |calvanized If pumping discontin- % .
ued, gR/e reason. 30 £ 30 7
[ ] Other, specify No Casing or Screen 40 4,, 9%57‘40 %7”/4/
50 LL7 50 A5, =
Chiorinated Y N Open hole (0 ; - ‘
XYes [INo ¢ A0 155,%0 60 L17. /)| 60 A5 7}{&

Plugging and Sealing Record

JX] Annular space [ ] Abandonment

Location of Well

Depth set at - Metres |1 1oia) and type (bentonite slurry, neat cement slurry) etc. Volume Placed In diagram below show distances of well from road, lot fine, and building.
From . {cubic metres) indicate north by arrow, i
O o0 Cement Giroud [t = RS PN
N X wel
Y q4q M
3
Method of Construction ) ¢
[] Cable Tool []Rotary (air) " [] Diamond (] Digging 3 \/0-\/\
[ Rotary (conventional)  [¥] Air percussion [ Jetting ] Other Q) ﬁoﬁe\'\
[]1 Rotary (reverse) [Boring [ briving
L§
. ' Water Use , ,Q—é’ raf ) e A = wu{-g LCL'KQ
Domestic [Jindustrial [ Public Supply [ other 28 v L),uu-ﬂ i Y
Stock [JCommercial [_] Not used éé ”’
[} Irrigation [OMunicipal [ Cooling & air conditioning Date Well Completed

Final Status of Well

Audit No. X ?1§@1

LIRS

@ Water Supply

[] Recharge well
"] Observation well [ Abandoned, insufficient supply

[ ] Unfinished
[] Dewatering

[T] Abandoned, (Other)

Was the well owpers information
package delivered?

[ Yes []No

-

Date Delivered vy
ooy 37}

ngphmcna(f

Signature of Technlctan/Conyactor

XA,

-

iy

UL dere

ar)

Date Submitted

Roey 4 w’hﬁ

D Test Hole [] Abandoned, poor quality [ Replacement well
Well Contractor/Technician Information , Ministry Use Only
N?Jl‘e of Well cOntractozl ﬁ Weﬂ:zontractofs‘ Licence No. Data Source Contractéfy ;‘{9 gg%&\ %
. @, s S B
eO(de. L@\A/ +Son Ud 32073 w
Bus sAddreé (street name, aumber, city etc.y Date Receis?P Yyy(z W Date of inspection  vyyy  mm DD
oy jaa (hla oare, ON Koa—|HO P L
Name of Well Techm n'(fast name, first nam. Licence No. Remarks Well Record Number

0506E (08/2008) #

A

Minlstry’s Copy

Cette formule e

st disponible en frangais



Ministry of Il Tan Nn (Place Stcker andior Print Below) Well Record

T ey
I:r — -
I eiplpad g 7
the Environment
[ Oﬂta rID = L 38 08 Regulation 903 Ontario Water Resources Act
' : = s B f e

Measurements recorded in: Matric }Q Imperial Page &
o

e

/18 SIET DHR. MNAR /R rPAE SDE S
County/District/Municipality Cily/Town/Villadea Province Postal Code

PFJUF (JLL} I‘SUPJJ‘“:}TC" LU A Ontario ,ﬂ< O/ 6O

LITM Coordinats MNerthir Municipal Plan and Sublot Number Other

wo 513 1 8| 3745235027206

Dvarhurden anl:l_E_gl_:_Ir_ur;k_ MaterialsiAbandonment Sealing Record (see instructions on the back of this form)
I Y Dapth rrL’l‘!

General Calour Maost Common Materia Other Materials General Description Eram
BrRowN SAND GRAVEL , STONES +EpVLoreses @Rale]
GREY | SO (LA, GRAVEL, STOE SY- BEW.ORS Q0 |
GPREY | DOLOMITE. WHITE Ootomase 4% _,f’a@
GREY  GPRANITE LLACK N INK. ERNTE. 06 /95

Annular Spa ce __ Results of Well Yield Testing

}epth Set at (mA “woe of Sealant Used ‘olume Placad Afler el o "'\.L||_.- i, waler was U aw Down .E_ __ Recovery

From To NMateral and Type) (AT Clear and sand free T"n-=- Waler Le

D c._g.r_-. b f_'):_.tf_ TONITE SLURRY £ 766‘ Other, specify  (LEFHEI AL im) ::f"-r-il i)

Stat |r
If pumping d '1-.(][' inued, give reasan 33 7
Lewval = |
& | 1
1 r.}j- O | .??.r {;..

bl imall DR
Purmging rate ,E.l GiFM] | 3 ;.‘:Z 6- f-i' 3 4‘;}, 9
3 le’ |1+ 1385Y |4 | 70.4
Ratary (Comventiona tting [ == hMunecigal Teswatering g 5 e | & | .
Rotary {(Reversea) Diriwing Livestock Texs{ Mok Menitoring :. f( nre* D [T} I i I‘?/O’ ‘ ! 3 6’(5‘ d")
Baoring || Drigging Ireiggaticn [] Goaling & &ir Condilioning El‘ll Al -u‘..-lp}li-"'ﬂ-‘l r} pLETIRnG fl“.-'.'.'_'i 10 %‘Ia:l- r}l 10 61‘0’ C;’
e ! ' | el

AU PErCUSSI0 Industria
! ....Elvl i ! [ Ve ral : 15.&55&2_ 1L1_'JLJ.D
_Construction Record - Casing Status of Well || By 20 L{./ O | 20| L_JD I’./(
| 0 : | b 2

I Dthar, spacify
nsica Open Hole OR. Material Wall Depth (mat) [A'wWater Supply Recamimer e i purmnp degth |

I| ,.I||-:|||III|I | S & [ .ﬁﬁl- iR a) g : a5 | E"ﬁ_{; g 25 é‘r ?: 5_

L_| Test Hola :.n:-.- oy - ki

6Y | SwEL | 8| o+3| 5ok D || 2 634 0| 476
| i :;?é:::.-J.I.Ilj:_-.. Ao | | Well production H- GPM) - 47‘K é ' o (7/ }‘_“ ?

> L. B | 0[79.2 | %|39.85

P

___ Method of Construction | Well Use
|l Cable Tool | Diamaond [] Public 1 Cammescial [] Mat usad I

|1f flowing give rate (ymin. GPM)

o B Disinfectsd? [ e s

A ] [l 8o - 0| = o
] -.I andoned Kff-‘:‘i Mo | 60 ES} o ,{JI 60 |'.q_,.1‘ é),a o
Insufficiant Supply

anad. Poor Map of Well Location

Construction Record - Screen gall
terr Suality Ploasa pronsde a mag below fallowang instructions an the back

=1
sahvanzed, S il s Ta [] Abandoned, ather

eetia ﬁ SIEY CHF__,_,__*)
v,

Water Details l Hule Dlamgter_ —,,r"f.t)ﬁl

Water found at Depth|Kind of Water: | |Fresh }([_l'll.r--;ll_'f.l Depth (m/f) -!- Diameter “,It:) ] _———";"-‘
el \k 4_,

s From
#f

|-a"‘I ind al Depth| Kind of Water Frest Lintested r{;]"'?—’?]l.é-,_ K?:—j | é I 'FL\L Il

jizh i Well Contraclor am.l W?II Technician Infurmatmn
Business Marme o of Well Cantract: s Licence No. | | 35
¥i ‘“‘)"?UL,H ‘Jfﬂ‘; f}l“?ﬂ—‘{ ‘,Qﬁ :,_TL;] ,71 ED ;7 ) i A

Busins ddress (Street NumberMame) Comments

RPH) {§ MJ@'-(.HQZ_‘-_

Business E-mail Addrass

(_AI -l"(ii IT ' %ﬂ ﬁ f{: Well owner's | Date Package Deliversd Ministry Use Only

informtion

_(!,&_JIII. -:|._..|-.;.;j. ;r ‘f{l If{ﬁ, Mar IJ]:,.-l;::{ 6%_‘;; & I_._P_;_I r,jﬂ, Mame) !rk'l"J ’?:?Erﬁls?ié)ré_g Audit ND.Z 8 ? 3 01:

Cuesn's Prntar for Ontario, 2007

:hnic :,_.-,.. ¥ r 3. Sigr ciar st witrac Yale Submitted X S L
JTu b LT jdm : .i 'Flr?{‘ g0923| ~ 200K o¥e

Ministry's Copy
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Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ Metrie [ Imperial Page af

%) OntariO Tﬂzié:lrgi?;nment Lo 8 A 09 1 81 5 - Yesow) Well Record

Well Owner's Information 0 T

First Marme Last a-fﬂ-rganlz | 1&-"’1;" Address s ' ii:l wWell Constructed

@L E E rc .f"'; | by Well Owner
Filing Addres %m Number/Name Munizipality Province [Postal Code | Telephone No. finc. area code)

A50% ugggtik;jﬂﬁig F%n@nor V0 Hﬁﬁmh (1383 | | |

WallLosation, 111 1 R RN R GRR it et ot T R
Address of Well Loc {Straat Numbenl'N Tmmsmp Concession
ﬁi e YY1CAlb gﬂytﬂv {Q_
ounty/Dh uic Cityl Ty Illaga | Province | Postal Goda
t‘\y ﬂ r i urnstownN |Ontario  KiK(F1 161D,
uTM Gooﬂ.:llnatas

Eﬁﬁllﬂg Morthing Municipal Plan and Sublot Number | Other

NAD | 8 3| ;
Overburden and Bedrock Hatarialsmhnndnmnnﬁt ling R i
Genaral Colouwr Most Commaon Material Other Materials Ganaral Description

Depth (md)
F rowy Tg

brown | | 4 O YD

Brksre L crdpan | .40/ 1Y
wy/black granite. . - S Re90

AnnularSpace TN :-._E-_-,!_-:".‘.:ttil;:my]ﬁpfm,‘ﬁlld:fmlnﬂ
Diapth Set at :mrn,l Type of Sealant Used | Volume Placed After test of well yield, water was: Draw Dewn Recovery
From | iMateral and Type) () lear and sand frea Time | Viiater Leved | Time | Water Laval
e [ Oher, specify i) jmt) ((min|  (m)
. ﬁgﬁ‘) - D i  #E3 || e e
: 4 e < e ) L SN RGN
| —— emtPed L1 i - 1 ‘:}.{_QD 1 &-'560
ot R _ AT ! __||Pump iz&za: g}ﬁfﬁ; ik L 4 ..5_‘__35
d | - £ .Q_— 3 3
Method of Construction iR s L Pumping rate (Hmin / GPM) 0 '-l','-{—}
[] Cable Tool [] Diamond [] Pubsic E’CEN'I'II'T‘IBI'EIEIF ] Mot used s 11[.}5- 2 4 5(&.1: 4 LI: i Gﬁ
O Retary (Conventional) [ Jatting ErDomestic ] Municipsl [ Dewatering FELDIT O PR 5 o
B 5
] Rotary (Reverss) [ Briving [ Livestock [ Test Hole [ monitoring :é_ -I'H'S st el | 6-5-5 5 . o
[ Baring [ Digging [ Irrigation [] Cosling & Air Conditioning Final watar lavel end of purnping (m) 10 10
ki PErCUSSIon [ Industrial g L{g ar s (.Q rl"{t-" _____ i'};L
Clother, specty L] Other, speetty S If flowing giva rate (Vimin 7 GPM) 15 (_p ch 15 5» -1 ]
Construction Record - Casing | statusofwell o /| 20 '
Dlnsiae Open Hale Olthallenal Wall DGP*" {m-"ﬂj [ Water Supply Recommended pumg depth (mAt) '?" | i
iameater {Gahmanized, reglass, Thickness 1
famin) | Goncrete, Plastic, Steel) (cmit) Fram To E?:;T;:E“‘ Well Z g |3 55 25|
ROt [ P, - TR Recommended pumg rate
g" = [[] Recharge Well fifmin £ GEM) 30 an
K Jjﬂﬁﬁl _{__‘f_g O j(ﬁ'\tg& [] Dewataing Wel (7[5 276 i -
L] Observation andfor | I\Wel| production (imin 7 GPM) P ? f}(’:‘ g _E_'__.f.__
— - an) e - A — h‘:.-"-lu,nng H'ﬁ ']
' [ Atteration . || 50 | HD | 50 v
| ! Spra {Construction) Disinfactad? : e
[] Abandoned, m | Mo | 60 CE L{?-) &0 Z)f”
e R s, A AL AR I SRR R =l R Insufficient Supgly —- =
Liii.... ConstructionRecord-Screen . | [ abandoned, Poor FHtEs b __Map of Well Location
Outside Depth (M) VWater Cuality Hease pm'-.due a map beiw following instructions on the back.
Diameter Rl Skt Mo
{Plastic, Galvanized, Stesl) - From- = T, [ Abandoned, other,
o ) o R ® | speciy
i | [ Other, speciy
| R
WaterDetails | =~ HoleDiameter
Water found at Depth Kind of Water: [ |Fresh l}:}ﬂnteested Dapth {ﬂl-‘fﬁl Diameter
55, Sc'{m.-ﬁj 1Gas | [ |Other, s_picri AL il
Water found at I:Iepih Kind af Water- [ | Fresh | 'Unuas,bad O /I{?‘ ’? l':f‘ _‘Q?.Qg
() [IGas| |_|Other, &ﬂec@' 2 : ¢ ] PR
Water found at Depth |Kind of Water: dFrash —ILJntestad.jé?‘ ?{,’; 5‘8‘@'{) -’:5-'5-5
(et ] (585 | [TlCther, specifiy gt i

Well Contractor and Well Technician Information
Business Name of Well Confractor Vel Em?rsc'ror's Lroenm Ho.

%%&E%Irﬂ&%w L:}d hﬁidp;)ty' Q I_-‘-%_
HIULR Calphoaie R Box 155 (dlubogre |

Province Paztal C umness E-mail Address

ON ! If‘{ O |;[' HO o mgm c:;gr‘a Date Package Deliverad  Ministry Use Only
Bus. Telephane No rmn: arga mda,l Hamm of Wall Technigian (L {Last Mame, First Name) zaitllds 9| - Audit No.

Date Submitted

defivared M&L Z 1 O 6 D 1 B
Hﬂl |z} :Z"'E LEE"'I' r|“‘C}|3|Qﬂ|&11-ﬂ'f=‘l af Techniciah andfor Cﬂn_t%k'ﬁ_ — 1| ] Yes Date Work Completed

oo | 86110023 e SEP 09 2010

Ministry's Cupyr @ Quaen's Printer far Ontario, 2007
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> Ontario

Measurements recorded in:

A106337

L] Metric

Well Tag No. (Place Sticker andior Frint Befow]

Well Record

Regilation 303 Ontario Water Resources Act

Page B

Address of Well Location (Street NumbarName] Township

/668 BURNSTOWA

Cm.r'ty DistrictMunicipality
CENFREW

UTM Coordinates |Zone | Easting Narthing

nap 813 )f B3 74 'fL ?]I’J-L*f—ff f’]‘{

RO

| CityTown/Village

Aunicipal Plan and Sublot Numkber

IRURNSTOWN

MAIR /B ROESIOE

Province Post .:I Code
Ontario Kol 6O
[ Crtha

Overburden and Bedrock Materials/Abandenmeant Sealing Record (ses instructions an the back of this farm)

General Colour Most Common Material Other Mater ml*

PINK , W S-BLAG  GRAVEL, 5ﬂfd0ﬁ STOVES
GREY | SAND GRAVEL) CLAY - STONVES
BLACK | GRANVITE
BLACK. | GROWVITE

PINK. GRANLT “E

General Description

J\,F, th | rn'l'l.l o

| C};Q.a’
ALY | 57
I A 8T
151 ) 9F

__Annular Space =25 Results of Well Yield Testing
Depth Set at () ~ Type of Sealant Used Volume Placed | | After test of well yiekd, water was: _ Draw Down Recovery _
From (Matarial and Type) el [ ] Clear and sand free | Tirma | water Level |Time| Water Leve
L - . 2 - - | Cither, specifiy” i }I;!].J frmin) (e (i) (md)
O | 60 GBENTONITE s il ==ttty =
; : If pumping discontinued, gve reasor: (| | ,f'-z{_ / |
SLURRY | 16 Gt e
1 /’ ! g | 5’ le &
[P e o g leby7-3
/ : 4 _
F (LT 5GP '1' Q -‘f < | 5’J ‘5 ﬁr{b
Method of Construction | | ek ri_), = f _ =
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APPENDIX 3

LABORATORY CERTIFICATE OF ANALYSIS

Report: PH4748-REP.01
November 27, 2023



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd South Report Number: 1502616
Nepean, ON Date Submitted: 2015-02-19
K2E 777 Date Reported: 2015-02-22
Attention:  Mr. Jamie Blakely Project: PH2610
PO#: 15935 COC #: 51110
Invoice to:  Paterson Group
Lab I.D. 1160981 1160982
Sample Matrix Water Water
Sample Type - -
Sampling Date 2015-02-19 2015-02-19
Sample I.D. TW1WS1 TW1WS2
Group Analyte MRL Units Guideline
Microbiology Escherichia Coli 0 ct/100mL MAC-0 0 0
Total Coliforms 0 ct/100mL MAC-0 0 0
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =

analysis was completed in Mississauga, Ontario). Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Results relate only to the parameters tested on the samples submitted. Objective, TDR = Typical Desired Range
Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 2



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd South Report Number: 1502618
Nepean, ON Date Submitted: 2015-02-20
K2E 7T7 Date Reported: 2015-02-26
Attention:  Mr. Jamie Blakely Project: PH2610
PO#: 15935 COC #: 51110
Invoice to:  Paterson Group
Lab I.D. 1160986 1160987
Sample Matrix Water Water
Sample Type
Sampling Date 2015-02-19 2015-02-19
Sample I.D. TW1 WS1 TW1WS2
Group Analyte MRL Units Guideline
Calculations Hardness as CaCO3 1 mg/L 0G-100 291* 294*
lon Balance 0.01 1.07 1.07
TDS (COND - CALC) 1 mg/L AO-500 341 348
General Chemistry Alkalinity as CaCO3 5 mg/L 0G-500 238 244
Cl 1 mg/L AO-250 13 14
Colour 2 TCU AO-5 <2 <2
Conductivity 5 uS/cm 525 535
DOC 0.5 mg/L AO-5 1.4 15
F 0.10 mg/L MAC-1.5 0.44 0.42
N-NO2 0.10 mg/L MAC-1.0 <0.10 <0.10
N-NO3 0.10 mg/L MAC-10.0 0.30 0.26
pH 1.00 6.5-8.5 8.14 8.16
S2- 0.01 mg/L AO-0.05 <0.01 <0.01
SO4 1 mg/L AO-500 29 28
Turbidity 0.1 NTU AO-5.0 21 0.3
Metals Ca 1 mg/L 77 78
Fe 0.03 mg/L AO-0.3 0.22 <0.03
K 1 mg/L 2 3
Mg 1 mg/L 24 24
Mn 0.01 mg/L AO-0.05 <0.01 <0.01
Na 2 mg/L AO-200 7 8
Nutrients N-NH3 0.02 mg/L <0.02 <0.02
Phenols 0.001 mg/L <0.001 <0.001
Tannin & Lignin 0.1 mg/L <0.1 <0.1
Total Kjeldahl Nitrogen 0.10 mg/L 0.11 <0.10
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
analysis was completed in Mississauga, Ontario). Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Results relate only to the parameters tested on the samples submitted. Objective, TDR = Typical Desired Range

Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 5



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd South Report Number: 1502949
Nepean, ON Date Submitted: 2015-02-25
K2E 777 Date Reported: 2015-02-26
Attention:  Mr. Jamie Blakely 28{??‘: PH 2610
PO#: 15936 - 45783
Invoice to:  Paterson Group
Lab I.D. 1161731 1161732
Sample Matrix Water Water
Sample Type
Sampling Date 2015-02-25 2015-02-25
Sample I.D. TW 2 SW 3 TW 2 SW 4
Group Analyte MRL Units Guideline
Microbiology Escherichia Coli 0 ct/100mL MAC-0 0 0
Total Coliforms 0 ct/100mL MAC-0 0 0
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =

Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Objective, TDR = Typical Desired Range

All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates
analysis was completed in Mississauga, Ontario).

Results relate only to the parameters tested on the samples submitted.

Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 2



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd. South Report Number: 1503737
Nepean, ON Date Submitted: 2015-03-11
K2E 777 Date Reported: 2015-03-12
Attention:  Mr. Jamie Blakely Project: PH 2610
PO#: 15940 COC #: 51116
Invoice to:  Paterson Group
Lab I.D. 1163709 1163710
Sample Matrix Water Water
Sample Type
Sampling Date 2015-03-10 2015-03-10
Sample I.D. TW3 WS5 TW3 WS6
Group Analyte MRL Units Guideline
Microbiology Escherichia Coli 0 ct/100mL MAC-0 0 0
Total Coliforms 0 ct/100mL MAC-0 0 0
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =

analysis was completed in Mississauga, Ontario). Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Results relate only to the parameters tested on the samples submitted. Objective, TDR = Typical Desired Range
Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 2



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd. South Report Number: 1503739
Nepean, ON Date Submitted: 2015-03-10
K2E 7T7 Date Reported: 2015-03-16
Attention:  Mr. Jamie Blakely Project: PH2610
PO#: 15940 COC #: 51116
Invoice to:  Paterson Group
Lab I.D. 1163714 1163715
Sample Matrix Water Water
Sample Type
Sampling Date 2015-03-10 2015-03-10
Sample I.D. TW3 WS5 TW3 WS6
Group Analyte MRL Units Guideline
Calculations Hardness as CaCO3 1 mg/L 0G-100 263* 265*
lon Balance 0.01 1.05 1.06
TDS (COND - CALC) 1 mg/L AO-500 296 302
General Chemistry Alkalinity as CaCO3 5 mg/L 0G-500 235 234
Cl 1 mg/L AO-250 2 2
Colour 2 TCU AO-5 <2 <2
Conductivity 5 uS/cm 455 465
DOC 0.5 mg/L AO-5 1.8 1.4
F 0.10 mg/L MAC-1.5 0.99 1.08
N-NO2 0.10 mg/L MAC-1.0 <0.10 <0.10
N-NO3 0.10 mg/L MAC-10.0 <0.10 <0.10
pH 1.00 6.5-8.5 8.14 8.15
S2- 0.01 mg/L AO-0.05 <0.01 <0.01
SO4 1 mg/L AO-500 16 17
Turbidity 0.1 NTU AO-5.0 0.9 0.4
Metals Ca 1 mg/L 64 65
Fe 0.03 mg/L AO-0.3 <0.03 <0.03
K 1 mg/L 2 2
Mg 1 mg/L 25 25
Mn 0.01 mg/L AO-0.05 0.04 0.05
Na 2 mg/L AO-200 2 3
Nutrients N-NH3 0.02 mg/L <0.02 <0.02
Phenols 0.001 mg/L <0.001 <0.001
Tannin & Lignin 0.1 mg/L <0.1 <0.1
Total Kjeldahl Nitrogen 0.10 mg/L <0.10 <0.10
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =

All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
analysis was completed in Mississauga, Ontario). Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality

Results relate only to the parameters tested on the samples submitted. Objective, TDR = Typical Desired Range
Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 5



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd South Report Number: 1504877
Nepean, ON Date Submitted: 2015-04-01
K2E 777 Date Reported: 2015-04-02
Attention:  Mr. Jamie Blakely 28{??‘: PH2610
PO#: 15945 : 45785
Invoice to:  Paterson Group
Lab I.D. 1166754 1166755
Sample Matrix Water Water
Sample Type
Sampling Date 2015-04-01 2015-04-01
Sample I.D. TW4WS 1 TW 4 WS 2
Group Analyte MRL Units Guideline
Microbiology Escherichia Coli 0 ct/100mL MAC-0 0 0
Total Coliforms 0 ct/100mL MAC-0 0 0
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =

Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Objective, TDR = Typical Desired Range

All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates
analysis was completed in Mississauga, Ontario).

Results relate only to the parameters tested on the samples submitted.

Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 2



EXOVA ENVIRONMENTAL ONTARIO Certificate of Analysis

Client: Paterson Group
154 Colonnade Rd South Report Number: 1504878
Nepean, ON Date Submitted: 2015-04-01
K2E 7T7 Date Reported: 2015-04-07
Attention:  Mr. Jamie Blakely Project: PH2610
PO#: 15945 COC #: 45785
Invoice to:  Paterson Group
Lab I.D. 1166756 1166757
Sample Matrix Water Water
Sample Type
Sampling Date 2015-04-01 2015-04-01
Sample I.D. TW4WS1 TW 4 WS 2
Group Analyte MRL Units Guideline
Calculations Hardness as CaCO3 1 mg/L 0G-100 179* 198*
lon Balance 0.01 1.10 1.03
TDS (COND - CALC) 1 mg/L AO-500 207 228
General Chemistry Alkalinity as CaCO3 5 mg/L 0G-500 151 179
Cl 1 mg/L AO-250 5 4
Colour 2 TCU AO-5 2 <2
Conductivity 5 uS/cm 319 350
DOC 0.5 mg/L AO-5 1.4 1.3
F 0.10 mg/L MAC-1.5 <0.10 0.13
N-NO2 0.10 mg/L MAC-1.0 <0.10 <0.10
N-NO3 0.10 mg/L MAC-10.0 <0.10 <0.10
pH 1.00 6.5-8.5 8.13 8.20
S2- 0.01 mg/L AO-0.05 <0.01
0.10 mg/L AO-0.05 <0.10
SO4 1 mg/L AO-500 12 14
Turbidity 0.1 NTU AO-5.0 >100 11.7*
Metals Ca 1 mg/L 52 58
Fe 0.03 mg/L AO-0.3 3.10* 0.62*
K 1 mg/L 1 1
Mg 1 mg/L 12 13
Mn 0.01 mg/L AO-0.05 0.12* 0.02
Na 2 mg/L AO-200 3 3
Nutrients N-NH3 0.02 mg/L <0.02 <0.02
Phenols 0.001 mg/L 0.003 0.003
Tannin & Lignin 0.1 mg/L 0.6 0.1
Total Kjeldahl Nitrogen 0.10 mg/L <0.10 <0.10
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
All analysis completed in Ottawa, Ontario (unless otherwise indicated by ** which indicates Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
analysis was completed in Mississauga, Ontario). Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Results relate only to the parameters tested on the samples submitted. Objective, TDR = Typical Desired Range

Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 6



{% eurofins Certificate of Analysis

Environment Testing

Client: Paterson Group Report Number: 3000399
9 AURIGA DRIVE Date Submitted: 2023-08-15
Ottawa, ON Date Reported: 2023-08-21
K2E 7T9 Project: PH4748
Attention:  Mr. Jeremy Milsom COC #: 909903
PO#: 58133

Invoice to:  Paterson Group

Lab I.D. 1699522
Sample Matrix GW
Sample Type
Sampling Date 2023-08-15
Sample I.D. TW 4 WS 3
Group Analyte MRL Units Guideline
Anions Cl 1 mg/L AO 250 23
F 0.10 mg/L MAC 1.5 0.11
N-NO2 0.10 mg/L MAC 1.0 <0.10
N-NO3 0.10 mg/L MAC 10.0 0.30
S04 1 mg/L AO 500 45
General Chemistry Alkalinity as CaCO3 5 mg/L OG 30-500 237
Colour (Apparent) 2 TCU AO 5 12~
Conductivity 5 uS/cm 559
DOC 05 mg/L AO5 2.0
pH 1.00 6.5-8.5 7.68
Phenols 0.001 mg/L <0.001
S2- 0.01 mg/L AO 0.05 <0.01
TDS (COND - CALC) 1 mg/L AO 500 363
Turbidity 0.1 NTU AO 5 3.6
Hardness Hardness as CaCO3 1 mg/L OG 80-100 279*
Indices/Calc lon Balance 0.01 0.97
Metals Ag 0.0001 mg/L <0.0001
Al 0.01 mg/L 0G 0.1 0.02
As 0.001 mg/L IMAC 0.01 <0.001
B 0.01 mg/L IMAC 5.0 0.04
Ba 0.01 mg/L MAC 1.0 0.04
Be 0.0005 mg/L <0.0005
Ca 1 mg/L 82
Cd 0.0001 mg/L MAC 0.005 <0.0001
Co 0.0002| mg/L 0.0005
Guideline = ODWSOG * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Results relate only to the parameters tested on the samples submitted. Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Methods references and/or additional QA/QC information available on request. Objective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 8



LA - g -
e eu I’Ofl ns Certificate of Analysis
Environment Testing

Client: Paterson Group Report Number: 3000399
9 AURIGA DRIVE Date Submitted: 2023-08-15
Ottawa, ON Date Reported: 2023-08-21
K2E 7T9 Project: PH4748
Attention:  Mr. Jeremy Milsom COC #: 909903
PO#: 58133

Invoice to:  Paterson Group

Lab I.D. 1699522
Sample Matrix GW
Sample Type
Sampling Date 2023-08-15
Sample I.D. TW 4 WS 3
Group Analyte MRL Units Guideline
Metals Cr 0.001 mg/L MAC 0.05 <0.001
Cu 0.001 mg/L AO 1 0.015
Fe 0.03 mg/L AO 0.3 1.37*
Hg 0.0001 mg/L MAC 0.001 <0.0001
K 1 mg/L <1
Mg 1 mg/L 18
Mn 0.01 mg/L AO 0.05 0.05
Mo 0.005 mg/L <0.005
Na 1 mg/L AO 200 13
Ni 0.005 mg/L <0.005
Pb 0.001 mg/L MAC 0.010 <0.001
Sb 0.0005 mg/L IMAC 0.006 0.0006
Se 0.001 mg/L MAC 0.05 <0.001
Sr 0.001 mg/L 0.796
Tl 0.0001 mg/L <0.0001
U 0.001 mg/L MAC 0.02 0.002
\ 0.001 mg/L <0.001
Zn 0.01 mg/L AO 5 0.03
Microbiology Escherichia Coli 0 ct/100mL MAC 0 0
Total Coliforms 0 ct/100mL MAC 0 0
Nutrients N-NH3 0.020 mg/L 0.035
Total Kjeldahl Nitrogen 0.100 mg/L 0.276
Subcontract-Inorg Tannin & Lignin 0.5 mg/L <0.5
Guideline = ODWSOG * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Results relate only to the parameters tested on the samples submitted. Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Methods references and/or additional QA/QC information available on request. Objective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 3 of 8



Certificate of Analysis

Client: Paterson Group Report Number: 1937749
154 Colonnade Rd. South Date Submitted: 2020-09-01
Nepean, ON Date Reported: 2020-09-02
K2E 7T7 Project: PH4098
Attention:  Mr. Erik Ardley CoC #: 862183
PO#: 30102

Invoice to:  Paterson Group

Lab I.D. 1513903 1513904
Sample Matrix GW GW
Sample Type
Sampling Date 2020-08-31 2020-08-31
Sample I.D. TW5-GW1 TW5-GW2
Group Analyte MRL Units Guideline
Microbiology Escherichia Coli 0 ct/100mL MAC 0 0 0
Total Coliforms 0 ct/100mL MAC 0 0 0
Guideline = ODWS0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Results relate only to the parameters tested on the samples submitted Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Y p P ’ Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality

Analytical Method: AMBCOLM1

additional QA/QC information available on request. Obijective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 2



Certificate of Analysis

Client: Paterson Group Report Number: 1937774
154 Colonnade Rd. South Date Submitted: 2020-09-01
Nepean, ON Date Reported: 2020-09-11
K2E 777 Project: PH4098
Attention:  Mr. Erik Ardley COC#: 862183
PO#: 30102

Invoice to:  Paterson Group

Lab I.D. 1513973 1513974
Sample Matrix GW GW
Sample Type
Sampling Date 2020-08-31 2020-08-31
Sample I.D. TW5-GW1 TW5-GW2
Group Analyte MRL Units Guideline
Anions Cl 1 mg/L AO 250 3 3
F 0.10 mg/L MAC 1.5 0.22 0.32
N-NO2 0.10 mg/L MAC 1.0 <0.10 <0.10
N-NO3 0.10 mg/L MAC 10.0 0.21 0.20
SO4 1 mg/L AO 500 26 26
General Chemistry Alkalinity as CaCO3 5 mg/L OG 500 197 209
Colour 2 TCU <2 <2
Conductivity 5 uS/cm 416 417
DOC 0.5 mg/L AO 5 1.0 1.0
pH 1.00 6.5-8.5 8.17 8.20
S2- 0.01 mg/L AO 0.05 <0.01 <0.01
TDS 10 mg/L AO 500 240 240
Turbidity 0.1 NTU AO 5.0 1.8 0.3
Hardness Hardness as CaCO3 1 mg/L OG 100 221* 223*
Indices/Calc lon Balance 0.01 1.02 0.98
Metals Ca 1 mg/L 62 63
Fe 0.03 mg/L AO 0.3 0.11 <0.03
K 1 mg/L 3 3
Mg 1 mg/L 16 16
Mn 0.01 mg/L AO 0.05 <0.01 <0.01
Na 2 mg/L AO 200 4 4
Subcontract-Inorg N-NH3 0.01 mg/L 0.09 0.08
Phenols 0.001 mg/L <0.001 <0.001
Tannin & Lignin 0.1 mg/L <0.1 <0.1
Total Kjeldahl Nitrogen 0.1 mg/L 0.1 <0.1
Guideline = ODWSO0G * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Results relate only to the parameters tested on the samples submitted. Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Methods references and/or additional QA/QC information available on request. Objective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 20of 5



Client:

Certificate of Analysis

Paterson Group Report Number: 3000398
9 AURIGA DRIVE Date Submitted: 2023-08-15
Ottawa, ON Date Reported: 2023-08-21
K2E 7T9 Project: PH4748
Attention:  Mr. Jeremy Milsom COC #: 909902
PO#: 58128
Invoice to:  Paterson Group
Lab I.D. 1699521
Sample Matrix GW
Sample Type
Sampling Date 2023-08-15
Sample I.D. TW5-GW3
Group Analyte MRL Units Guideline
Anions Cl 1 mg/L AO 250 4
F 0.10 mg/L MAC 1.5 0.32
N-NO2 0.10 mg/L MAC 1.0 <0.10
N-NO3 0.10 mg/L MAC 10.0 <0.10
SO4 1 mg/L AO 500 29
General Chemistry Alkalinity as CaCO3 5 mg/L OG 30-500 222
Colour (Apparent) 2 TCU AO 5 <2
Conductivity 5 uS/cm 441
DOC 0.5 mg/L AO 5 14
pH 1.00 6.5-8.5 7.93
Phenols 0.001 mg/L <0.001
S2- 0.01 mg/L AO 0.05 <0.01
TDS (COND - CALC) 1 mg/L AO 500 287
Turbidity 0.1 NTU AO 5 0.4
Hardness Hardness as CaCO3 1 mg/L OG 80-100 237*
Indices/Calc lon Balance 0.01 0.95
Metals Ag 0.0001 mg/L <0.0001
Al 0.01 mg/L 0G 0.1 <0.01
As 0.001 mg/L IMAC 0.01 <0.001
B 0.01 mg/L IMAC 5.0 0.01
Ba 0.01 mg/L MAC 1.0 0.09
Be 0.0005 mg/L <0.0005
Ca 1 mg/L 67
Cd 0.0001 mg/L MAC 0.005 <0.0001
Co 0.0002 mg/L <0.0002

MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Objective, TDR = Typical Desired Range

Guideline = ODWSOG * = Guideline Exceedence

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 8



Certificate of Analysis

Client: Paterson Group Report Number: 3000398
9 AURIGA DRIVE Date Submitted: 2023-08-15
Ottawa, ON Date Reported: 2023-08-21
K2E 7T9 Project: PH4748
Attention:  Mr. Jeremy Milsom COC #: 909902
PO#: 58128
Invoice to:  Paterson Group
Lab 1.D. 1699521
Sample Matrix GW
Sample Type
Sampling Date 2023-08-15
Sample I.D. TW5-GW3
Group Analyte MRL Units Guideline
Metals Cr 0.001 mg/L MAC 0.05 <0.001
Cu 0.001 mg/L AO 1 0.004
Fe 0.03 mg/L AO 0.3 <0.03
Hg 0.0001 mg/L MAC 0.001 <0.0001
K 1 mg/L 2
Mg 1 mg/L 17
Mn 0.01 mg/L AO 0.05 <0.01
Mo 0.005 mg/L <0.005
Na 1 mg/L AO 200 3
Ni 0.005 mg/L <0.005
Pb 0.001 mg/L MAC 0.010 <0.001
Sb 0.0005 mg/L IMAC 0.006 0.0011
Se 0.001 mg/L MAC 0.05 <0.001
Sr 0.001 mg/L 0.303
Tl 0.0001 mg/L <0.0001
U 0.001 mg/L MAC 0.02 0.001
\% 0.001 mg/L <0.001
Zn 0.01 mg/L AO 5 <0.01
Microbiology Escherichia Coli 0 ct/100mL MAC 0 0
Total Coliforms 0 ct/100mL MAC 0 0
Nutrients N-NH3 0.020 mg/L <0.020
Total Kjeldahl Nitrogen 0.100 mg/L 0.133
Subcontract-Inorg Tannin & Lignin 0.5 mg/L <0.5
Guideline = ODWSOG * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Results relate only to the parameters tested on the samples submitted. Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Methods references and/or additional QA/QC information available on request. Objective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 3 of 8



Certificate of Analysis

Client: Paterson Group Report Number: 1997248
9 Auriga Dr Date Submitted: 2023-05-19
Nepean, ON Date Reported: 2023-05-25
K2E 779 Project: PH4748
Attention: Mr. Alex Schopf COC #: 907994
PO#: 57543
Invoice to:  Paterson Group
Lab I.D. 1687807
Sample Matrix GW
Sample Type
Sampling Date 2023-05-18
Sample I.D. TP1-23 GW1
Group Analyte MRL Units Guideline
Nutrients N-NH3 0.020 mg/L 0.143
Organic Nitrogen 0.08 mg/L 0G 0.15 0.12
Total Kjeldahl Nitrogen 0.100 mg/L 0.264
Others N-NO2 0.10 mg/L MAC 1.0 <0.10
N-NO3 0.10 mg/L MAC 10.0 <0.10

MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Objective, TDR = Typical Desired Range

Guideline = ODWSOG * = Guideline Exceedence

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 2 of 4



Hydrogeological Assessment and Terrain Analysis
Proposed Residential Development

Burnstown, Ontario
| —

APPENDIX 4

AQUIFER ANALYSIS DATA FOR TEST WELLS
DETERMINATION OF POTENTIAL WELL INTERFERENCE WORKSHEET
PREDICTIVE IMPACT ASSESSMENT FOR NITRATES
WATER BUDGET MEAN - 75 MM

Report: PH4748-REP.01
November 27, 2023



Paterson Group inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client:

KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 1

Pumping Well: TW 1

Discharge: variable, average rate 1.2207 [I/$

Radial Distance to PW [m]: -

Test Conducted by: Test Date: 2/19/2015
Observation Well: TW 1 Static Water Level [m]: 15.84
Time Water Level Drawdown
Imin] [m] [m]
i 0 15.84 0.00
2 1 17.60 1.76
T3 - . 779 - T
4 3 17.84 2.00
5 4 17.87 2.03
6 5 17.90 2.08
7 8 17.92 2.08
8 7 17.92 2.08
9 8 17.93 2.09
10 g 17.94 2.10
11 30 18.06 2.22
i2 34 18.50 2.66
13 35 18.67 2.83
14 38 18.83 2.99
15 40 18.87 3.08
16 45 18.93 3.09
17 50 18.97 3.13
18 60 19.08 3.19
19 70 19.09 3.25
20 80 19.16 3.32
24 90 19.47 3.63
22 120 19.73 3.89
23 180 19.84 4.00
24 210 19.98 414
25 240 20.08 4.24
26 270 20.16 4.32
27 300 20.26 4.42
28 330 20.35 - 4.51
29 360 20.46 4.62
30 as2 20.52 4.68
31 383 18.00 2.18
32 385 17.77 1.93
33 387 17.71 1.87
34 388 17.68 1.84
35 389 17.65 1.81
36 390 17.63 1.79
37 391 17.62 1.78
38 3g2 17.60 1.76
39 402 17.48 1.64
40 412 17.38 1.54
41 422 17.30 1.46
42 452 17.05 1.21
43 482 16.90 1.06
44 502 16.79 0.95
45 532 16.65 0.81




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Discharge Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 1

Pumping Well: TW 1

Test Conducted by:

Test Date: 2/19/2015

Discharge: variable, average rate 1.2207 [I/3

]

Observation Well: TW 1

Radial Distance to PW [m]: -

Time Discharge
[min] [Is]

1 1] 0.76
2 a0 0.76
—al Tagd o ) 125~
4 82 1.26
5 382.1 0.00
6 422 0.00







Paterson Group Inc.

154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 1

Pumping Well: TW 1

Test Conducted by: Test Date: 2/19/2015
Aquifer Thickness: 33.55 m Discharge: variable, average rate 1.2207 [I/s]
Analysis Name Analysis Performed by Analysis Date | Method name well T [m#/d] K [m/d] s
i |Twi sw 6/10/2015 Theis W 1 1.44x10° | 4.20x10" | 158 x 10




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client:

KDSA Developments

Location: Burmstown, ON

Pumping Test: TW 1

Pumping Well: TW 1

Test Conducted by:

Test Date: 2/19/2015

Aquifer Thickness: 33.55 m

Discharge: variable, average rate 1.2207 [I/s]

Analysis Name Analysis Performed by

Analysis Date | Method name

Well

T [m2/d]

K [m/d]

1 ™1 SW

6/10/2015 Theis Recovery

™1

3.03 x 0!

9.04 x 107




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test; TW 2

Pumping Well: TW 2

Test Conducted by: AQ

Test Date: 2/25/2015

Discharge: variable, average rate 0.61 [I/s}]

Observation Well: TW 2 Static Water Level [m]: 4.25 Radial Distance to PW [m]: -
Time Water Level Drawdown
[min] [m] [m]
1 0 4.25 0.00
2 1 5.52 1.27
-..3.0- R - 655 B P A - 4] - - B - -

4 3 7.31 3.06

5 4 7.81 3.56

6 5 B.36 441

7 6 B8.71 4.46

8 7 8.91 4.66

9 8 9.07 4.82
10 9 9.22 4,97
11 10 9.31 5.06
12 15 9.44 5.19
13 20 9.62 5.37
14 25 9.67 5.42
15 30 9.72 5.47
16 40 9.78 5.53
17 50 9.86 5.61
8 60 9.91 5.66
19 75 9.95 5.70
20 80 9.99 574
21 120 10.10 5.85
22 150 10.21 5.96
23 180 10.31 6.06
24 2i0 10.40 6.15
25 240 10.46 6.21
26 270 10.55 6.30
27 300 10.63 6.28
28 330 10.69 B.44
29 360 10.79 6.54
30 360.1 10.79 6.54
31 363 8.09 3.84
32 368 6.86 2.61
33 370 6.34 2.09
34 375 6.13 1.88
35 380 5.81 1.56
36 400 5.42 1.17
a7 420 5.24 0.99
38 450 4.99 0.74
39 480 477 0.52
40 510 452 0.27




Paterson Group Inc,
154 Colonnade Road South
Ottawa, Ontario K2E 7.5

Pumping Test - Discharge Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 2

Pumping Well: TW 2

Test Conducted by: AO

Test Date: 2/25/2015

Discharge: variable, average rate 0.61 [I/s]

Observation Well: TW 2

Radial Distance to PW [m]: -

Time Discharge
[min] [I/s]
1 0 0.61
2 360 0.61
4 480 0.00







Paterson Group Inc.

154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 2 Pumping Well: TW 2

Test Conducted by: AO

Test Date: 2/25/2015

Aquifer Thickness; 2.00 m

Discharge: variable, average rate 0.61 [I/s]

Analysis Name

Analysis Performed by

Analysis Date

Methed name Well T [m3/d]

K [m/d]

1 T™W?2

Sw

6/10/2015

Theis Recovery W2 464 x 10"

2.32x10°




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 745

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client:

KDSA Developments

{ ocation: Burnstown, CN

Pumping Test: TW 2

Pumping Well: TW 2

Test Conducted by: AO

Test Date: 2/25/2015

Agquifer Thickness: 2.00 m

Discharge: variable, average rate 0.61 [I/s]

Analysis Name Analysis Performed by

Analysis Date

Method name

Well

T [m?/d] K [m/d]

]

1 W2 sSw

6/10/2015

Theis

W2

5.42x10° | 271 x 10

1.59 x 105




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Braeburn Estates

Number: PHB610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 3

Pumping Well: TW 3

Test Conducted by: AO

Test Date: 3/10/2015

Discharge: variable, average rate 0.3 [I/s]

Observation Well: TW 3 Static Water Level [m]: 8.28 Radial Distance to PW [m]: -
Time Water Level Drawdown
[min] [m] [m]

1 0 8.28 0.00

2 1 5.90 1.62

4 3 11.17 2.89

5 4 11.54 3.26

6 5 12.06 3.78

7 5 12.37 4.09

B 7 12.69 4.41

9 8 13.03 4,75
10 9 13.38 5.10
11 10 13.74 5.48
12 15 14,17 5.89
13 20 14.71 6.43
14 30 16.08 7.80
15 40 16.36 8.08
16 50 17.70 9.42
17 60 19.30 11.02
18 75 19.65 11.37
19 90 20.90 12 .62
20 120 22,00 13.72
21 150 23,22 14.94
22 180 24,18 15.90
23 210 24.89 16.61
24 240 25.49 17.21
25 270 25.89 17.51
26 300 26.23 17.95
27 330 26.41 18.13
28 360 26.59 18.31
29 360.1 26.59 18.31
30 363 24.13 15.85
31 364 24,00 15.72
32 367 23,50 15.22
33 369 22.96 1468
34 370 22 50 14.22
35 375 21.68 13.40
36 380 20.75 12.47
37 385 20,17 11.89
38 390 19.10 10.82
39 420 17.93 9.65
40 450 16.70 B.42
a1 480 15.90 7.62
42 540 13.50 520
43 600 11.20 2.92




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Discharge Data Page 1 of 1

Project: Braeburn Estates

Number: PH8610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 3

Pumping Well: TW 3

Test Conducted by: AO

Test Date: 3(10/2015

Discharge: variable, average rate 0.3 [I/s]

Observation Well: TW 3

Radial Distance to PW [m]: -

Time Discharge
[min] [Ifs)
1 0 0.30
2 360 0.30
E— B 3801 - 000 ] e -
4 480 0.00







Paterson Group Inc.
154 Colonnade Reoad South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH8610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 3

Pumping Well: TW 3

Test Conducted by: AQ

Test Date: 3/10/2015

Aquifer Thickness: 39.39 m

Discharge: variable, average rate 0.3 [I/s]

Analysis Name Analysis Performed by

Analysis Date

Method name Well

T [m2id] K [mfd)

S

1 New analysis 1

7A4/2015

Theis ™3

7.27x 10" | 1.85x 107

1.22 x 10"




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH8610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 3

Pumping Well: TW 3

Test Conducted by; AO

Test Date: 3/10/2015

Aquifer Thickness: 39.39 m

Discharge: variable, average rate 0.3 [I/s]

Analysis Name Analysis Performed by

Analysis Date | Methcd name Well

T {m?/d]

K [m/d]

1 New analysis 1 Sw

512/2015 Theis Recovery TW3

9.92x10°

252x10%




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7.J5

Pumping Test - Water Level Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 4

Pumping Well: TW 4

Test Conducted by: AO

Test Date: 4/1/2015

Discharge: variable, average rate 0.25 [I/s]

Observation Well: TW 4 Static Water Level [m]: 2.90 Radial Distance to PW [m]: -
Time Water Level Drawdown
[min] [m] [m]
1 0 2.90 0.00
2 1 3.90 1.00
5 > aps T gy ] e e e R B} }
4 3 4.54 1.64
5 4 4.97 2.07
6 5 5.26 2.36
7 7 5.59 2.69
8 8 5.84 2.94
9 9 5.97 3.07
10 10 6.07 317
11 15 6.46 3.56
12 20 7.68 4.78
13 25 8.45 5.55
14 30 9.59 6.69
15 40 11.68 8.78
16 50 13.75 10.85
17 60 15.90 13.00
18 75 19.29 16.39
19 80 22.07 19.17
20 120 27.45 24,55
21 150 3255 2965
22 180 36.79 33.89
23 210 40.40 37.50
24 240 44.09 41.19
25 270 46.85 43.95
26 300 48.52 45.62
27 330 49.57 46.67
28 360 50.68 47.78
29 360.1 50.68 47.78
30 361 31.80 28.90
3 365 27.82 24.92
32 369 26.36 23.46
33 375 2438 21.48
34 380 2112 18.22
35 410 7.89 4.99
36 420 4.49 1.59




Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7.J5

Pumping Test - Discharge Data Page 1 of 1

Project: Braeburn Estates

Number: PH2610

Client: KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 4

Pumping Well: TW 4

Test Conducted by: AO

Test Date: 4/1/2015

Discharge: variable, average rate 0.25 [I/s]

Observation Well: TW 4

Radial Distance to PW [m]: -

Time Discharge
[min] [i/s]
1 0 0.25
2 360 0.25
=3 T Ry e . _
4 480 0.00







Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client:

KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 4

Pumping Well: TW 4

Test Conducted by: AO

Test Date: 4/1/2015

Aquifer Thickness; 73.15 m

Discharge: variable, average rate 0.25 [I/s]

Analysis Name Analysis Performed by

Analysis Date

Method name

Well

T [m3d] K [m/d]

]

1 New analysis 1

710/2015

Theis

TW 4

1.43x 10" | 1.96 % 107

449 %107




Paterson Group Inc¢,
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Braeburn Estates

Number: PH2610

Client:

KDSA Developments

Location: Burnstown, ON

Pumping Test: TW 4

Pumping Well: TW 4

Test Conducted by: AQ

Test Date: 4/1/2015

Aquifer Thickness: 73.16 m

Discharge: variable, average rate 0.25 [I/s]

Analysis Narmg Analysis Performed by

Analysis Date

Method name

Well

T [m#d]

K [mfd]

1 New analysis 1

7H0/2015

Theis Recovery

W4

2.64 x 107

361 x10°




Pumping Test Analysis Report

Project: TWS5 - Pumping Test

Number: PH4098

Client:

Braeburn Estates

Location: Burnstown, Ontario

Pumping Test: Pumping Test -TW5

Pumping Well: Well 1

Test Conducted by: EA

Test Date: 29/09/2020

Analysis Performed by: EA

Theis

Analysis Date: 29/09/2020

Aquifer Thickness: Discharge: variable, average rate 0.32 [I/s]
Time [min]
0 1000 2000 3000 4000 5000
0.00 ‘
4.00
£ i
bl | ||
—  8.00 =
3 (]
o
B
2 12.00
L T ——
al
16.00
20.00
= Well 1
Calculation using Theis
Observation Well Transmissivity Storage coefficient Radial Distance to
PW
[m?/d] [m]
Well 1 1.36 x 10° 0.08




Pumping Test Analysis Report

Project: TWS5 - Pumping Test

Number: PH4098

Client:

Braeburn Estates

Location: Burnstown, Ontario

Pumping Test: Pumping Test -TW5

Pumping Well: Well 1

Test Conducted by: EA

Test Date: 29/09/2020

Analysis Performed by: EA

Cooper Jacob 1

Analysis Date: 29/09/2020

Aquifer Thickness: Discharge: variable, average rate 0.32 [I/s]
Time [min]
0 1 10 100 1000 10000
0 .
4
—
£
c 8
3
o
s
T 12 =
(=) ™~
\\\
16 3
20
B Well 1
Calculation using COOPER & JACOB
Observation Well Transmissivity Storage coefficient Radial Distance to
PW
[m?/d] [m]
Well 1 1.37 x 10° 0.08




Pumping Test Analysis Report

Project: TWS5 - Pumping Test

Number: PH4098

Client: Braeburn Estates

Location: Burnstown, Ontario

Pumping Test: Pumping Test -TW5 Pumping Well: Well 1

Test Conducted by: EA

Test Date: 29/09/2020

Analysis Performed by: EA

Theis Recovery

Analysis Date: 29/09/2020

Aquifer Thickness:

Discharge: variable, a

verage rate 0.32 [I/s]

t/t'

10

100 1000

20

[
)]

[Ey
N

residual drawdown [m]
[e0]

N

O/ﬂr

B Well 1
Calculation using THEIS & JACOB
Observation Well Transmissivity Radial Distance to
PW
[m2/d] [m]
Well 1 1.86 x 10° 0.08




Pumping Test Analysis Report

Project: TWS5 - Pumping Test

Number: PH4098

Client:

Braeburn Estates

Location: Burnstown, Ontario

Pumping Test: Pumping Test -TW5

Pumping Well: Well 1

Test Conducted by: EA

Test Date: 29/09/2020

Aquifer Thickness: NAN m

Discharge: variable, average rate 0.32 [I/s]

Analysis Name Analysis Performed by Method name Well T [m?/d] S
1 | Theis EA Theis Well 1 1.36 x 10°
2 Cooper Jacob 1 EA Cooper & Jacob | Well 1 1.37 x 10°
3 Theis Recovery EA Theis Recovery Well 1 1.86 x 10°




Model No. 1: Determination of Potential Well Interference- 20 Year Cumulative Impact

Pumping Rate (Q) m3/day
Transmissivity (T) m2/day
Average Well Spacing (m) r

Coefficient of Storage S

Notes:

24
6.0
o0

0.001

Analysis Assumes Continuous Pumping of 38 to 63 Wells

1st Well Grouping

2nd Well Grouping

3rd Well Grouping

4th Well Grouping

Time (days)

Time (days) W(u) u W(u) u W(u) u W(u) Drawdown
5 1.0E-02 2.8Y65 3.1E-02 1.8505 5.2E-U2 1.4092 (.3E-02 1.1099 1.69
10 5.2E-03 3.5739 1.6E-02 2.5068 2.6E-02 2.0155 3.6E-02 1.7371 2.46
25 2.1E-03 4.4652 6.3E-03 3.4050 1.0E-02 2.8965 1.5E-02 2.5684 3.52
50 1.0E-03 5.1706 3.1E-03 4.0681 5.2E-03 3.5739 7.3E-03 3.2179 4.34
100 5.2E-04 5.8621 1.6E-03 4.7667 2.6E-03 4.2468 3.6E-03 3.9436 5.20
365 1.4E-04 7.1520 4.3E-04 6.0695 7.1E-04 5.5443 1.0E-03 5.2022 6.78
1100 4.7E-05 8.2278 1.4E-04 7.1520 2.4E-04 6.6324 3.3E-04 6.3315 8.14
3650 1.4E-05 9.4541 4.3E-05 8.3709 7.1E-05 7.8449 1.0E-04 7.5020 9.61
9125 5.7E-06 10.3479 1.7E-05 9.2681 2.9E-05 8.7610 4.0E-05 8.4509 10.76
Graph of Drawdown vs. Time
12.00
— °
m v
g 10.00
[T}
£ /
< 8.00
3 //
3
S 6.00
©
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Ef
o
g 4.00 f
®
= L 3
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BRAEBURN ESTATES

PREDICTIVE NITRATE IMPACT ASSESSEMENT

Infiltration Factors

Topography 0.10

Soil 0.40

Cover 0.14

Total 0.64

Site Characteristics

Area of Site : 248246 m?

Total of roof areas: 11480 m?

Total area of paved driveway areas: 6150 m?

Roof + paved driveway areas 17630 m?

Impervious Area 17630 m?

Percent Impervious Area = 7 %

Infiltration Area = 230616 m?

Septic Effluent

Concentration of Effluent (Cs) = 40 mg/L

Daily Sewage Flow (Qs)= 41 m®

See Notes below.

Infiltration Calculation

Nitrate concentration in precipitation (C;) = 0 mg/L

Surplus Water (Environment Canada) 357 mm/yr

Factored Water Surplus = 228 mm/yr

Infiltration % due to stormwater management measures - %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Q;) = 144 m3/day

Mass Balance Model (MOEE, 1995)

Cr = (QpCptQ.Ce+QC))/(Qy+Q.+Q;) = Cumulative Nitrate Concentration

Q,, = flow entering the system across the upgradient area 0 m3/day

C, = background nitrate concentration 0 mg/L

Q. = flow entering the system from the septic drainfield 41 m®/day

C, = concentration of nitrates in the septic effluent 40 mg/L

Q; = flow entering the system from infiltration 144 m®/day

C,; = Concentration of nitrates in the infiltrate 0 mg/L
Cr= 8.85 mg/L

Estimate Number of Lots 41 lots

Notes: Site characteristic values were measured as approximate values from the available site plan. Daily Sewage Flow
volume was calculted by Paterson Group as a preliminary design flow.




Appleton WATER BUDGET MEANS FOR THE PERIOD 1992-2021  DC20492

LAT.... 45.18 WATER HOLDING CAPACITY... 75 MM HEAT INDEX... 37.24
LONG... 76.12 LOWER ZONE............... 45 MM Ao, 1.088

DATE TEMP (C) PCPN RAIN MELT PE AE DEF SURP SNOW SOIL ACC P

31- 1 -9.5 62 16 22 1 1 0 36 55 74 285
28- 2 -8.1 50 14 23 1 1 0 35 68 75 334
31- 3 -2.3 58 27 72 7 7 0 92 26 75 391
30- 4 5.8 75 69 32 31 31 0 70 %] 75 467
31- 5 13.2 71 71 %] 81 81 0 12 %] 53 537
30- 6 18.3 98 98 %] 116 106 -10 8 %] 36 636
31- 7 20.7 95 95 %] 134 108 -26 4 %] 19 730
31- 8 19.7 89 89 %] 117 88 -29 1 %] 18 816
30- 9 15.4 86 86 %] 78 72 -7 3 %] 29 903
31-10 8.6 84 82 1 38 38 0 17 %] 58 85
30-11 1.7 72 57 11 11 11 0 42 5 72 157
31-12 -5.2 67 27 14 2 2 0 37 31 74 224
AVE 6.6 TTL 905 731 175 617 546 -72 357

Appleton STANDARD DEVIATIONS FOR THE PERIOD 1992-2021 DC20492

DATE  TEMP (C) PCPN RAIN MELT PE AE  DEF SURP SNOW SOIL ACC P

31- 1 3.1 27 19 22 1 1 0 37 35 4 51
28- 2 2.8 21 15 20 1 1 0 29 40 2 55
31- 3 2.6 25 19 33 6 6 0 36 48 0 62
30- 4 1.5 39 38 47 7 7 0 59 %] 1 79
31- 5 1.6 36 36 %] 11 11 0 22 %] 25 95
30- 6 1.2 38 38 %] 8 18 19 13 %] 32 109
31- 7 1.4 53 53 %] 10 33 37 24 %] 25 135
31- 8 1.2 45 45 %] 8 31 35 7 %] 26 140
30- 9 1.5 36 36 %] 8 14 15 10 %] 29 131
31-10 1.6 34 35 4 7 8 1 25 2 22 34
30-11 2.0 24 24 9 5 5 0 31 12 8 46
31-12 2.7 25 19 15 2 2 0 27 30 4 51



Hydrogeological Assessment and Terrain Analysis
Proposed Residential Development

Burnstown, Ontario
| —

APPENDIX 5

PH4748-1 — SITE PLAN
PH4748-2 - MECP WATER WELL RECORDS
PH4748-3 — SURFICIAL GEOLOGY
PH4748-4 — BEDROCK GEOLOGY
PG3155-2 — TEST HOLE LOCATION PLAN
PG3155-4 — TEST HOLE LOCATION PLAN
PH2610-1 — TEST HOLE LOCATION & LOT DEVELOPMENT PLAN
PH4098-1 — TEST HOLE LOCATION & LOT DEVELOPMENT PLAN

PH4748-5 — LoT DEVELOPMENT PLAN

Report: PH4748-REP.01
November 27, 2023



LEGEND:

@ TEST WELL LOCATION
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