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1.0 INTRODUCTION

Terraprobe Inc. (Terraprobe) was retained by Ontario Infrastructure and Lands Corporation (I10) to
conduct a hydrogeological investigation for the proposed addition to the existing school building (J J O’
Neill Catholic Elementary School) located at 240 Marilyn Avenue, in the Greater Napanee Town, the
County of Lennox & Addington, hereinafter referred to as the “Property or Site”. The Site is bounded by
agricultural land to the north, existing residential dwellings to the east and south, and Napanee
Fairgrounds sports complex to the west. The general location of the Site is shown on Figure 1.

The Site is currently occupied by a slab-on-grade school building with associated asphalt paved parking
areas, driveways/access routes, sports field, and landscaped areas with site area of approximately 4.54
hectares (11.23 acres). Based on the review of design drawings provided by the client “J.J. O'Neill
Catholic Elementary School - Addition / Renovation”, Project No. 22026, dated January 17, 2023,
prepared by Salter Pilon Architecture, it is proposed to construct a new two-story slab-on-grade building
addition on the north side of the existing building.

It is understood that the proposed development will be fully serviced with municipal water and sewage.

The purpose of this report is to assess local and regional hydrogeological conditions and the potential
impacts of the proposed development on the groundwater system and to provide information regarding
the requirements for groundwater control for the development.

The report addresses the following areas:
= |dentifying the geological and hydrogeological setting of the Site;
= Confirming shallow groundwater level and shallow groundwater flow direction beneath the Site;
= Assessing groundwater quality against applicable sewer discharge guidelines;
= Evaluate potential short-term construction dewatering needs for the Site;

= |dentifying potential impacts to the nearby groundwater receptors, including water supply wells
and natural heritage features pertaining to the Site;

= Providing mitigation plan on the potential impacts to the groundwater receptors associated to the
Site; and,

= Providing recommendations on any needs for applying for Permit to Take Water (PTTW) or
posting Environmental Activity and Sector Registry (EASR) with the Ministry of the
Environment, Conservation and Parks (MECP).
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2.0 SCOPE OF WORK

The scope of work for the study consisted of the following:

Review of available background information: Available background information for the Site and the
project was reviewed. This included the results of geotechnical investigations of the Property and
available information regarding the proposed design and construction concepts for the development. In
addition, information from public sources, including geologic mapping and MECP well record was

reviewed.

Borehole Drilling: As part of the current investigation, a total of thirteen (13) boreholes were advanced
on December 14 & 15, 2022, to depths ranging from about 3.5 to 5.4 m below grade within the footprint
of the proposed addition and parking areas and driveways/access routes.

Well Installation: To measure the groundwater level and investigate the quality of groundwater, a total
of five (5) 50 mm diameter groundwater monitoring wells were installed (in BH1, BH2, BH4, BH5 and
BH6) as a part of the current investigation. Upon installation, an elevation survey of the monitoring wells
relative to geodetic datum was completed to assess the relative direction of groundwater flow.

Groundwater sampling and analysis: Groundwater quality was assessed in comparison with the Greater
Napanee Region (Sanitary and Storm) Sewer Use By-Law limits to evaluate the potential discharge
options.

Completion of hydraulic conductivity testing: Groundwater levels within the monitoring wells installed
by Terraprobe were monitored to confirm groundwater levels beneath the Site. Hydraulic conductivity
testing was conducted within selected four (4) installed monitoring wells to confirm the hydraulic
conductivity of the sub-soil profile within the screened intervals.

Analysis of potential impacts of groundwater control: Analysis was conducted to assess the potential
impacts of groundwater control on local structures, water wells, and surface water features. This also
includes providing recommendations on any requirements for applying for Permit to Take Water (PTTW)
or Environmental Activity and Sector Registry (EASR) posting with the Ministry of the Environment,
Conservation and Parks (MECP).

The above scope of work was prepared in accordance with all of the following: Ontario Water Resources
Act, and Ontario Regulation 387/04.
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3.0 APPLICABLE REGULATIONS AND POLICIES

3.1 Quinte Conservation Authority (QCA) Policies and Regulations (O.
Reg. 42/06)

Under Section 28 of the Conservation Authorities Act, local conservation authorities are mandated to
protect the health and integrity of the regional greenspace system and to maintain or improve the
hydrological and ecological functions performed by valley and stream corridors. The Quinte Conservation
Authority (QCA), through its regulatory mandate, is responsible for issuing permits under Ontario
Regulation (Ont. Reg. 42/06), Development, Interference with Wetlands and Alterations to Shorelines
and Watercourses for development proposal or Site alteration work to shorelines and watercourses within
the regulated areas. Under this regulation, Quinte Conservation Authority (QCA) is required to:

e Prohibit, regulate or provide permission for straightening, changing, diverting or interfering in
any way with the existing channel of a river, creek, stream, watercourse or changing or interfering
with a wetland; and

e Prohibit or regulate or provide permission for development if the control of flooding, erosion,
dynamic beaches, pollution or the conservation of land may be affected by the development.

As per the QCA Regulation area search tool, it is indicated that the Site is not located in a regulated area
hence a permit from QCA is not required.

3.2 Toronto Source Protection Area

The MECP mandates the protection of existing and future sources of drinking water under the Clean
Water Act, 2006 (CWA). Initiatives under the CWA include the delineation of Wellhead Protection Areas
(WHPAS), Significant Groundwater Recharge Areas (SGRAS) and Highly Vulnerable Aquifers (HVAS),
as well as the assessment of drinking water quality and quantity threats within Source Protection Regions.
Source Protection Plans are developed under the CWA and include the restriction and prohibition of
certain types of activities and land uses within WHPAS. The objectives of source water protection are to
identify areas where municipal drinking water sources may be at risk from quantity or quality threats, to
assess the level of risk, and to put in place measures to eliminate or manage the threat. The Quinte Region
Source Protection Area is based on the watershed boundaries of Quinte Conservation (QCA). This a
broader Source Water Protection Area that includes the watersheds of the Moira, Napanee and Salmon
Rivers and all of Prince Edward County, an area of 5,921 square kilometres (km?) in eastern Ontario
Quinte, which is referred to as the Quinte Source Protection Plan.

Based on the review of MECP’s Source Protection Information Atlas and Quinte Conservation Authority
(QCA) regulated area interactive mapping, the following information was obtained related to the subject
Site:
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Associated Policy Area ‘ Applicability

Conservation Authority | Quinte Conservation Authority (QCA)

Source Protection Area | Quinte Source Protection Area (TSPA)
Watershed | Napanee River Sub-watershed, Napanee Region Watershed

QCA Regulated Area | No
Wellhead Protection Area
(WHPA)
Significant Groundwater Recharge
Area (SGRA).
Highly Vulnerable Aquifer (HVA) | Yes: Score 6
Event Based Area: | No

No

No

Wellhead Protection Areas
(WHPA - Q) or Recharge
Management Area

Intake Protection Zone (IPZ) | No
Intake Protection Zone Q (IPZ-Q) | No
Oak Ridges Moraine (ORM) | No
Niagara Escarpment Plan Area | No

No

Greenbelt Protection Act Area | No

3.3 Permit to Take Water (PTTW) Section 34 of the Ontario Water Resource
Act

MECP website was reviewed for any active PTTW application records within a 1.0 km radius of the Site
on February 22, 2023. Record review indicates that there are no active PTTW within 1.0 km from the
Site.

3.4 Hydrogeological Assessment Submission Guidelines 2013

The Conservation Authority Guidelines for Development Applications (June 2013) was reviewed as a
part of this preliminary assessment. This guidance document provides a list of recommended
requirements for hydrogeological investigations. Quinte Conservation Authority (QCA) has adopted these
guidelines for hydrogeological assessments. The scope of the hydrogeological investigation and reporting
requirements follow this guidance document.

.;‘Z; Terraprobe
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4.0 DESCRIPTION OF SITE CONDITIONS
4.1 Site Location and Description

The Site is bounded by agricultural land to the north, existing residential dwellings to the east and south
and west, and Napanee Fairgrounds sports complex to the west. The general location of the Site is shown
on Figure 1.

The Site is currently occupied by a slab-on-grade school building with associated asphalt paved parking
areas, driveways/access routes, sports field, and landscaped areas with an approximate site area of
approximately 4.54 hectares (11.23 acres). Based on the review of design drawings provided by the client
“J.J. O'Neill Catholic Elementary School - Addition / Renovation”, Project No. 22026, dated January 17,
2023, prepared by Salter Pilon Architecture, it is proposed to construct a new two-story slab-on-grade
building addition on the north side of the existing building. It is understood that the proposed
development will be fully serviced with municipal water and sewage.

Based on the boreholes advanced on the Site, the ground surface elevation within the property varies from
94.1 £+ m to 95.5 + m towards southeast. Regional and local groundwater flow direction is expected to
flow southeast following the local topography towards Napanee River located approximately 800 m south
from the Site, and ultimately drains into Bay of Quinte, located approximately 5.5 km southwest of the
Property.

4.2 Regional Geology and Physiography

Based on published geological information for the area, the Site is located within the physiographic
region known as the Clay Plain (12), and the Napanee Plains (39) physiographic landform. The Napanee
plain is a flat-to-undulating plain of limestone from which the glacier stripped most of the overburden.
Centring on the Town of Napanee it covers approximately 700 square miles. While the soil is only a few
inches deep over much of the region, some deeper glacial till occurs in the stream valleys and toward the
north where this region borders on the Dummer Moraines. In the south, particularly, the depressions often
have shallow deposits of stratified clay which also provide better soil. Cutting the rock plain to a depth of
50 to 100 feet, the valleys of the Salmon and Napanee Rivers provide the greatest elements of relief. In
these valleys are found a variety of deposits, mostly of alluvial origin. (Chapman and Putnam, 1984).

Based on the Ontario Geological Survey (OGS) mapping, the surficial geology at the Site consists of
Fine-textured glaciolacustrine deposits (8a) comprised of silt and clay, minor sand and gravel Massive to
well laminated on Paleozoic terrain. The Quaternary geology consists of glaciolacustrine deposits silt and
clay, minor sand, basin and quiet water deposits of Pleistocene.

Bedrock was contacted between 91.5 to 89.9 masl (4.0 to 5.4 m below grade) over the current subsurface
investigation. Based on the Ontario Geological Survey (OGS) mapping, the bedrock consists of
Bobcaygeon Formation; Simcoe Group; Limestone, dolostone, shale, arkose, sandstone (54a). A review
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of the Quinte Conservation (2004) indicates that because of the shallow overburden conditions in the area,
bedrock topography is similar to topographic elevations. The bedrock surface elevation decreases
southward, reaching its lowest point of 75.6 masl along the shores of Lake Ontario.

4.3 Regional Hydrogeology

Based on the review of Quinte Conservation (2004), the hydrogeology in the Quinte area is predominately
influenced by the shallow bedrock, in that most wells pump from either fractured Precambrian rock or
fractured limestone. Nevertheless, significant overburden aquifers exist in some localized areas where
glacial landforms have produced sufficient thickness of sand and gravel deposits to provide a source of
potable water.

Quinte Region Report (2006) indicated that, aquifers in the QC region are predominantly comprised of
fractured bedrock with isolated overburden aquifers in areas of thick soil deposits. Overburden aquifers
are not extensive throughout the study area but are present where there is sufficient depth of sand and
gravel. These aquifers are relatively isolated but are interpreted as being hydraulically connected with the
underlying bedrock, and serve as storage reservoirs providing recharge to the fractured bedrock. In the
southern portions of the watersheds the main aquifer is found in limestone bedrock with Precambrian
bedrock aquifers common in the north. In the absence of significant aquitards, these aquifers are
considered to be unconfined, however in some areas, where the density of fractures in the bedrock is low,
confined conditions may exist. Groundwater movement is generally in the top 10 to 30 metres of the
fractured bedrock with recharge occurring through infiltrating precipitation in areas of shallow soil cover
or permeable deposits of sand and gravel. In view of shallow soil conditions throughout the watershed,
recharge to the ground water occurs over the majority of the Region.

Based on Quinte Region Report (2006), 95% of the wells in the Region are drilled into the bedrock
aquifers with the remaining 5% in the overburden.

4.4 Local Surface Water and Natural Heritage Features

Mapping from the Ontario Ministry of Natural Resources and Forestry (MNRF) was to determine if water
bodies, wetland and woodland features were present on the Property and within the Study Area. The
Ontario Ministry of Natural Resources National Heritage Information Centre database for listings of
Areas of Natural or Scientific Interest (ANSIs) was reviewed. The information is summarized below.

Property e Asswale is crossing the southern portion of the Property.

Water Bodies

e  The nearest surface water feature is a swale located approximately adjacent north

Study Area border of the Site.

Provincially Significant
e No Provincially Significant wetlands are present on the Property.

WEHER Property
Non- Provincially Significant

¢ No Non- Provincially Significant wetlands are present on the Property.

&‘2; Terraprobe

Page No. 6



Ontario Infrastructure and Lands Corporation (I10) April 5, 2023
Hydrogeological Study - 240 Marilyn Avenue, Napanee, Ontario File No. 02209049.000-0104

Unevaluated
e No Unevaluated wetlands are present on the Property.

Provincially Significant
e No Provincially Significant wetlands are present on the Study Area.

Non- Provincially Significant
Study Area e No Non-Provincially Significant wetlands are present on the Study Area.

Unevaluated
e Unevaluated wetland is present on the Study Area, approximately 180 m northwest
the property.

Property e No woodland area was identified on the Property.

Woodlands

Study Area e Woodland area is mapped adjacent the north and northwest border of the Property

Provincially Significant Life Science ANSI
¢ No Life Science ANSIs were identified on the Property.

Property
Provincially Significant Earth Science ANSI
e No Earth Science ANSIs were identified on the Property.
Provincially Significant Life Science ANSI
¢ No Life Science ANSIs were identified in the Study Area.
Study Area

Provincially Significant Earth Science ANSI
¢ No Earth Science ANSIs were identified in the Study Area.

Furthermore, as indicated earlier, the Property is not located within the Niagara Escarpment Plan Area,
the Oak Ridges Moraine Plan Area, or in the Greenbelt Protection Act area.

45 Local Ground Water Resources

MECP well record database was reviewed for well records located within a radius of 500 m from the
approximate Site boundary. The locations of the well records in the Study Area are presented on Figure
5, with the details for each well summarized in Appendix B. A total of eight (8) wells were located
within the 500 m radius. A summary of data obtained from record review is presented in Table below:

Number of the Well Records ‘ 8

Water Use (Final Status)

Observation-Monitoring and Test holes 2 (25 %)
Water Supply - Domestic 5 (63 %)
Water Supply - Commercial 1 (12 %)

The above summary indicates that total of six (6) water supply wells were found within the study area
completed in the year 1949 and 1991, with depths ranging from 16.8 mbgs to 26.5 mbgs. No municipal
wells were found within the Study area. The Site is located within an area that predominantly use
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groundwater for domestic water supply. However, based on the well record review and nature of the
proposed development, it is unlikely that impacts from the proposed development will affect any local
water resources within the vicinity of the Site.

5.0 RESULTS OF SUBSURFACE INVESTIGATION

The boreholes were advanced on December 14 to 15, 2022. The borehole elevations are provided relative
to geodetic datum (NAD 83). The horizontal coordinates are reported relative to the Universal Transverse
Mercator geographic coordinate system (UTM Zone 17T).

The borings were drilled by a specialist drilling contractor using a track -mounted drill rig power auger
drilling techniques and sampled at regular intervals with conventional 50 mm diameter split barrel
samplers when the Standard Penetration Test (SPT) was carried out (ASTM D 1586). The fieldwork
(drilling, sampling, and testing) was observed full time and recorded by a Terraprobe filed staff, who
logged the boring and examined the samples as they were obtained.

To measure the groundwater level and investigate the quality of groundwater, a total of five (5) 50 mm
diameter groundwater monitoring wells were installed in boreholes BH1, BH2, BH4, BH5 and BH6 as
part of the current investigation. The monitoring well consisted of a 50 mm diameter PVC screen with a
length of PVC riser pipe, 10-ft slotted screen. Upon installation, an elevation survey of the monitoring
wells relative to geodetic datum was completed so that relative groundwater flow direction can be
assessed.

The borehole and monitoring well locations are outlined on Figure 2. The soil samples were observed
and recorded by a member of our field engineering staff, who logged the borings and examined the
samples as they were obtained. All samples obtained during the investigation were sealed into plastic jars
and transported to our testing laboratory for detailed inspection and testing.

5.1 Local Site Setting

Based on the review of the geotechnical report File No. 02209049.000-0105; the subsurface soil
stratigraphy is indicated below. The following stratigraphy is based on the borehole findings, as well as
the geotechnical laboratory testing conducted on selected representative soil samples. The stratigraphic
boundaries indicated on the Borehole Logs are inferred from non-continuous samples and observations of
drilling resistance and typically represent a transition from one soil type to another. These boundaries
should not be interpreted to represent exact planes of geological change. The subsurface conditions have
been confirmed in a series of widely spaced boreholes and will vary between and beyond the borehole
locations. In general, stratigraphic units encountered on site were as follows:

1. A surficial layer of topsoil was encountered in Boreholes 1, 2, 7, 8, 10, 11 and 12, with thickness
varying from about 100 mm to150 mm. The topsoil was noted to be dark brown to black in
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2.

3.

4.

5.

colour and predominantly consisted of a sandy silt matrix with organics.

A surficial layer of asphaltic concrete was encountered in Boreholes 5, 6 and 13, varying in
thickness from 65 mm to 80 mm. A layer of aggregate was encountered in Boreholes 3 ,4, 5, 6, 9
and 13 at the ground surface or beneath the asphaltic concrete layer, varying in thickness from 65
mm to 300 mm. The aggregate material (comprising sand and gravel) was noted to be in a damp
condition.

Earth fill was encountered in all boreholes beneath the surficial topsoil/pavement structure and
extended to depths varying from about 0.8 m to 1.5 m below grade. The earth fill materials
predominately consisted of mixed composition of clayey silt/silty sand with trace amounts of
gravel as well as organics. The earth fill material was noted to be generally moist to locally wet
condition.

Native cohesive native soil deposit comprising clayey silt to silty clay with trace amounts of sand
and gravel was encountered in all boreholes beneath the zone of earth fill materials at depths
varying from 94.7 to 93.2 (about 0.8 m to 1.5m below grade) and extended to depths varying
from 92.8 to 92.1 masl (about 2.7 m to 4.0 m below existing grade). The measured moisture
content of these soil samples indicated a moist condition.

Native cohesionless soil deposit comprising sand with some silt to silty and trace to some clay
and gravel was encountered beneath the upper cohesive soil deposit at depths varying from 92.8
to 92.1 masl to (about 2.7 m to 4.0 m below grade) and extended to depths varying from 91.5 to
89.9 (4.0 m to 5.4 m below existing grade) (the full depth of the investigation). The measured
moisture contents of the soil samples indicated a moist to locally wet condition

The above noted stratigraphic units at the Site are summarized as below:

Site Stratigraphy ‘

Encountered | Thickness
Stratum/Formation Description at Elev. Range

(masl) (m)

. . Mixed Clayey Silt/ Silty Sand with trace amounts
Topsoil/ Earth Fill . . 95.5-93.2 0-15
of gravel as well as organics - moist
Clayey Silt to Silty Clay with trace amounts of

sand and gravel - moist

94.7-921 0.8-4.0

Native - - -
Sand with some silt to silty and trace to some

. 92.8-89.9 27-54
clay and gravel - moist

The detailed stratigraphic conditions are presented on the accompanying borehole logs provided in
Appendix A. A subsurface profile of the Site is provided in Figure 4. Characterization of the various soil
types, including grain size analysis, was conducted and is presented in Appendix B. Additional
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information pertaining to soil stratigraphy is discussed in the geotechnical report by Terraprobe under a
separate cover (File No. 02209049.000-0105).

5.2 Monitoring Well Installation

Monitoring wells were installed in selected Five (5) boreholes for groundwater monitoring and to
investigate groundwater quality. The monitoring wells were constructed using 50-mm diameter PVC riser
pipes and screens, which were installed in each of the selected geotechnical boreholes in accordance with
Ontario Regulation (O. Reg.) 903. Filter sand was placed around the well screen to approximately 0.6 m
above the top of the screen. The wells were then backfilled with bentonite to approximately 0.3 m below
the ground surface. All monitoring wells were surveyed using an R10 Trimble GPS relative to a geodetic
datum. The details are provided below:

well Ground Top of Screen Bottom of Screen ;
Well ID  Diameter Su rfa_ce Screer!ed Geo_loglcal
() Elevation Depth Elev. Depth Elev. Units (Native)
(QER) (mbgs) (masl) (mbgs) (masl)
SAND, some silt to silty
BH 1 50 95.5 1.42 94.1 45 91.0 and trace to some clay and
gravel
SAND, some silt to silty
BH 2 50 95.5 2.44 93.1 4.0 91.5 and trace to some clay and
gravel
SAND, some silt to silty
BH 4 50 95.1 2.44 92.7 4.0 911 and trace to some clay and
gravel

SILTY CLAY, trace sand,
trace gravel to
BH 5 50 95.3 2.34 93.0 5.4 89.9 SAND, some silt to silty
and trace to some clay and
gravel

SAND, some silt to silty
BH 6 50 95.2 1.65 93.6 4.7 90.5 and trace to some clay and
gravel

Note: masl: meters above sea level, mbgs: meters below ground surface

Additional details of the monitoring well installation is presented on the enclosed borehole logs provided
in Appendix A.

5.3 Groundwater Elevations

The groundwater elevations were monitored in the installed five (5) monitoring wells as indicated below.
Two (2) rounds of groundwater measurements were conducted on January 25, 2023 and on January 27,
2023 (after the well development-stabilized water levels) as a part of in-situ hydrogeological testing at the
Site. The groundwater elevations in the monitoring wells are presented below:

~?5 Terraprobe
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el 5 Ground Surface Water Level in Well, Depth/Elev. (mbgs/masl)
e .
SlsEiren (el January 25, 2023 January 27, 2023
BH 1 95.5 1.1/94.4 1.1/94.4
BH 2 95.5 0.8/94.7 0.8/94.7
BH 4 95.1 1.4/93.7 0.5/94.6
BH 5 95.3 1.4/93.9 1.0/94.3
BH 6 95.2 0.7/94.5 0.8/94.4

Note: masl: meters above sea level, mbgs: meters below ground surface

Based on the above stabilized groundwater level recordings on January 25 and 27, 2023, it is noted that
groundwater level varies from 94.3 + masl to 94.7 + masl across the property. Regional and local
groundwater flow direction in the overburden appears to be south/southeast towards Napanee River and
mimics the local topography of the Site. The groundwater elevations and flow direction are shown in
Figure3. The local groundwater flow direction may fluctuate seasonally depending on the magnitude of
precipitation and surface runoff, which will affect infiltration of surface water in particular at times such
as significant snowmelt and rainfall events. Therefore, groundwater elevation may fluctuate seasonally.

The monitoring wells installed at the Site need to be maintained in accordance with Ontario Water Resources
Act, O. Reg. 903/90. When the wells are no longer required for monitoring or sampling, these wells will need
to be appropriately decommissioned by a licensed well contractor as outlined in the Regulation.

5.4 Estimation of Hydraulic Conductivity

5.4.1 Estimation from In-situ Hydraulic Testing

The hydraulic conductivity was also determined based on single well response tests (Bail Tests), as per
the hydrogeological investigation completed on January 25 and 27, 2023, on four (4) monitoring wells as
mentioned below. The monitoring wells were developed in advance of the testing event, which involves
the purging and removal of groundwater from the monitoring wells to remove remnants of clay, silt and
other debris introduced into the monitoring well during construction and to induce the flow of formation
groundwater through the well screens, thereby improving the transmissivity of the subsoil strata
formation at the well screen depths. The Solinst Dataloggers (pressure transducers) were programmed to
record the water levels at one (1) second of the interval throughout the tests. The data from the tests were
analyzed using the Bouwer and Rice method (1976) included in the Aquifer Test V.7 software package.

The results of the analysis are presented in Appendix C. The hydraulic properties of the strata applicable
to the Site are as follows:

~35 Terraprobe
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Monitoring Well Ve el el 1ot i8al) 617 1 Hydraulic
g Screen Elevation | Screen Elevation Screened Geological Units ydra
ID Conductivity (m/s)
(masl) (masl)
SAND, some silt to silty and trace to
BH 2 93.1 91.5 1.21x10¢
some clay and gravel
SAND, some silt to silty and trace to
BH 4 92.7 91.1 9.98 x 107
some clay and gravel
SILTY CLAY, trace sand, trace gravel
to
6
Al 930 89.9 SAND, some silt to silty and trace to 1.15x10
some clay and gravel
SAND, some silt to silty and trace to
BH 6 93.6 90.5 1.42 x 10°®
some clay and gravel

Note: masl: meters above sea level, mbgs: meters below ground surface

Based on the single well response tests, the hydraulic conductivity of the native sand is estimated in order
of 10° m/s indicating a moderate permeability.

5.4.1 Estimation from Grain Size

In order to estimate the hydraulic conductivity (K) from the grain size distribution curves an excel based
tool/program HydrogeoSieveXL (Devlin, J.F. 2015) is used that calculates the hydraulic conductivity
from grain size distribution curves using 15 different methods. HydrogeoSieve XL was found to calculate
K values essentially identical to those reported in the literature, using the published grain-size distribution
curves. This program is developed by J.F Devlin, Department of Geology, University of Kansas
(Developed April 29, 2014, most recent update September, 2016). HydrogeoSieveXL presents the
completed data table, a grain size distribution curve, an extensive list of grain size characteristics from
which effective grain diameters are calculated, a histogram of grain size distribution presented in terms of
conventional grain size classes and 15 estimates of K calculated from the formulas. Geometric and
arithmetic means of the estimated K values are also calculated. The complete report for each sample is
provided in along with the grain size results in Appendix D. The results of the estimates are summarized
below:

Sampling Sampling . o Estimated Hydraulic
Borehole No./Sample . Soil Description e
Depth Elevation . Conductivity (m/s)
ID (Native) .
(mbgs) (EY)) (Geometric Mean)
Borehole 1, Sample 3 18 93.7 Silty Clay, trace sand, trace gravel 4.7x 1010
Sand, some silt, some gravel, some g
Borehole 2, Sample 5 33 92.2 g 2.1x107
clay
Borehole 3, Sample 4B 2.6 92.5 Clayey Silt, trace sand 2.4x10°
Sand, some silt, some gravel, some -
Borehole 4, Sample 5 33 91.8 clay g 1.7x107

Terraprobe
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Sampling Sampling 5] s e Estimated Hydraulic

Borehole No./Sample

Depth Elevation . Conductivity (m/s)
(Native) .
(Geometric Mean)
Borehole 5, Sample 5 33 92 Clayey Silt, trace sand 2.4x10°
Borehole 7, Sample 2 11 93.8 Silty Clay, trace sand 45x 1010
Borehole 9, Sample 3 18 924 Silty Clay, trace sand 4.9x 10
Borehole 11, Sample 2 12 93.1 Silty Clay, trace gravel 4.6 x 1070

Note: masl: meters above sea level, mbgs: meters below ground surface

Based on the grain size distribution analysis, the hydraulic conductivity of the upper cohesive clayey silt
to silty clay deposit is estimated in order of 10”° to 10-*° m/s and the cohesionless sand deposit in the order

of 107 m/s.

5.4.2 Estimation from Literature

According to Freeze and Cherry (1979), the typical hydraulic conductivity of the strata investigated at the
site are:

Soil Unit Estimated Hydraulic Conductivity Range (m/s)
Earth Fill 106
Clayey Silt/ Silty Clay 10°-10%?
Sand to Silty Sand 102-107
Limestone 106-10°

Based on the analyses, the hydraulic conductivity calculated from the single well response testing are
consistent with the published values associated with the geological material tested.

5.5 Groundwater Quality Assessment

One (1) unfiltered groundwater sample was collected by Terraprobe and analyzed by a Canadian
laboratory accredited and licensed by the Standards Council of Canada and or Canadian Association for
Laboratory Accreditation. The sample was collected directly from monitoring well BH 5 on January 26,
2023. The monitoring well BH 5 was developed and purged prior to samples collection. The groundwater
guality test results, and the certificate of analysis are presented in Appendix D. The sample was
compared to the Greater Napanee Region Sanitary Sewer guidelines:

o Greater Napanee Region Bylaw 2012-39 Table 1 — Limits for Discharge to Sanitary Sewer

e Greater Napanee Region Bylaw 2012-39Table 2 — Limits for Discharge to Storm Sewer

~?5 Terraprobe
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In summary, the groundwater quality results indicate the following:

e The ground water sample meets the Limits for Sanitary Sewer Discharge for all analysed
parameters.

e The ground water sample exceeds the Limits for Storm Sewer Discharge for the following
parameters:

o Phenols (Limit 0.008 mg/L, Result 0.015 mg/L)
o  Total Manganese (Limit 0.05 mg/L, Result 0.079 mg/L)
o  Total Suspended Solids (Limit 15 mg/L, Result 161 mg/L)

A true copy of the Certificate of Analysis and the chain of custody record for the sample are included
Appendix D.

6.0 DISCUSSION AND ANALYSIS

6.1 Groundwater Control and Dewatering Requirements

6.1.1 Construction Requirements and Methodology

The following drawing set was provided to Terraprobe and reviewed in preparation of this engineering
report:
e “Drawing No. A101, titled “J.J. O'Neill Catholic Elementary School - Addition / Renovation, 240
Marilyn Ave., Napanee, ON K7R 2L4”, prepared by Salter Pilon Architecture, Project No.
22026, dated January 17, 2023.

It is understood that the proposed development comprised of a new two-story slab-on-grade building
addition on the northwest side of the existing building.

Based on the geotechnical investigation report by Terraprobe File No. 02209049.000-0105 (February 8,
2023), The proposed addition would be constructed with a similar finished floor elevation to that of the
existing building. The underside of footing elevations must be designed to provide a minimum of 1.5 m of
soil cover or equivalent insulation to the foundation subgrade for frost protection considerations, and all
footings must be designed to bear at least 0.3 m into the undisturbed native soil stratum.

Based on the review of the geotechnical investigation report prepared by Terraprobe File No.
02209049.000-0105, proposed buildings will be supported on conventional spread footing foundations on
the native, undisturbed stiff to very stiff silty clay deposit. The minimum width of the continuous strip
footings must be 500 mm and the minimum size of isolated footings must be 900 mm x 900 mm in
conjunction. The minimum foundation depth below existing grade ranges between approximately 1.1 to

~ 1A
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1.8 m below grade, with highest bottom-elevation of foundation ranges from Elev. 94.4 to 93.5 + m.
Based on the above stabilized groundwater level recordings on January 27, 2023, it is noted that
groundwater level varies from 94.3 £ m to 94.7 + m (0.5 to 1.1 m below grade) across the property. The
highest groundwater level that will be used in the FEM is 94.7 masl. This indicates that the the foundation
excavations will extend below the prevailing groundwater table at the Site. It will be necessary to
positively depressurize the wet native soil prior to construction for any excavations extending below Elev.
94.7 + m. Excavations for foundations will extend Elev. 93.5 + m, and the design dewatering target will
be set 1.0 m below the lowest excavation level.

It is further understood that the finish floor level of the slab-on-grade building will be at least 200 mm
above the outside design grade, and the site is graded to promote drainage away from the building,
subfloor drainage provisions are not required except for nominal drainage.

The Site development details as discussed above are summarized as below:

Proposed Development

Below Grade Levels
Above Grade Lowest Finished Floor Approximate ES
Structure lLevels L evel Foundation Groundwater
eve i
Depth (mbgs) EIevatlcin Elevation Level (masl)
(masl) (masl)
Proposed two-story
o Slab-on- + 0.2 above .
slab-on-grade building 2-Story +95.7 +93.5 (Min.) +94.7
. Grade grade
addition

Note: masl: meters above sea level, mbgs: meters below ground surface

* 0.2 m above the outside existing grade (based on ground elevation at BH1 and BH2)

Note: For further details on the geotechnical design considerations and constructability please refer to
geotechnical report prepared by Terraprobe under a separate cover (File No. 02209049.000-0105)

6.1.2 Groundwater Extraction and Discharge

6.1.2.1 Short Term (During Construction)

A finite element numerical analysis utilizing computer software (Slide 7.014, developed by Rocscience
Inc.) was conducted to assess the water taking requirements (short term and long term) in support of the
proposed development. The hydraulic parametrization of the generalized numerical model is based on the
grain size analyses, field hydraulic testing and published data that incorporates the permeability of
different strata encountered during the investigation. The final shoring system and construction method
were unknown at this stage. As such, a permeable shoring was assessed for preliminary estimate. The
finite element model results are presented in Appendix F. For the purpose of accessing groundwater
seepage rates, following considerations were made:

~35 Terraprobe
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e Underside of the foundations set to Elev. 93.5 + m (1.8 m below the existing grade);
e Excavation of 20 m stretch of trench in a day for continuous strip footing of 500 mm.

o Design water level of Elev. 94.7 + m, the highest observed water table elevation;
o Design dewatering target set 1.0 m below the foundation’s underside;

o Safety factor S.F of 1.5 is applied on the groundwater flow with the inclusion of 25.9 mm design
rainfall event based on of Intensity-duration-frequency (IDF) curves (Ontario Ministry of
Transportation) for 2-hour period for a 2-year event;

e Steady State simulation was performed for dewatering assessment; and

e Hydraulic conductivity for earth fill, native glacial till, sandy silt and sand assigned as 1 x 10
m/s, 2.4 x 10°m/s, and 1.42 x 10 m/s, respectively.

Based on the above, it is noted that excavation will be completed approximately 1.2 + m below the
groundwater table, and groundwater seepage is expected into the excavation and/or flow from perched
groundwater conditions, if present on Site. It is further anticipated that the primary source of water into
the excavation (during construction activities) will be from precipitation and surface water runoff.
Groundwater control may be required in the initial stages of the excavation to accommodate for any
perched groundwater conditions if present. The short-term control of ground water should take into
account stormwater management from rainfall events. A dewatering system should take into account the
removal of rainfall from the excavation. A value of 25.9 mm rainfall over a 2-hour period for a 2-year
event was used to determine the incidental precipitation volumes to the proposed excavations based on
the review of Intensity-duration-frequency (IDF) curves (Ontario Ministry of Transportation). The water
taking requirements at the Property are as follows:

Conventional Drained Foundations - Construction (Short Term) — F.S. 2.0

Groundwater Seepage 25.9 mm Design Rainfall
Total Volume @
Scenario S.F. 1.5 Used Event
L/day L/min L/day L/min L/day L/min
Short Term
(Permeable 1,500 1.0 2,500 1.7 4,000 2.8
Shoring)

Notes:
(1) — Total volume is rounded up to the nearest thousand

As required by Ontario Regulation 63/16, a plan for discharge must consider the conveyance of
stormwater from a 100-year storm. The additional volume based on the excavation area that will be
generated in the occurrence of a 100-year storm event (100 mm) is approximately 8,500 L/day (5.9
L/min).

The finite element model results are presented in Appendix F.
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6.1.3 Permitting Requirements

The Ministry of Environment, Conservation and Parks (MECP) regulates construction water taking over
50,000 L/day and less than 400,000 L/day to obtain an Environmental Activity Sector Registry (EASR)
Posting the MECP prior to any construction dewatering activities. Based on the maximum estimated
dewatering volumes of 4,000 L/day, a short-term permit to take water PTTW will not be required from
the MECP prior to the dewatering activities for the proposed works. However, a Sewer Discharge
Agreement must be obtained to permit discharge into the City’s sewers prior to any temporary
construction dewatering discharge.

Groundwater taking estimates are based on the assumed excavation dimensions and methodology. The
groundwater seepage rate is estimated assuming excavation of 20 m stretch of trench in a day for
continuous strip footing (500 mm width). Therefore, should longer stretches of trench are excavated or
complete foundation is installed in a day (multiple sections simultaneously), higher seepage rates can be
expected. It is contractor’s responsibility to determine the type and extent of the dewatering system
required. It should be noted that the actual required dewatering effort will depend on several factors,
including excavation depth, sequencing, season and weather conditions and the length of time the
excavation is left open. It should be noted that the interpretation of the dewatering estimates presented in
this report and selection of an appropriate dewatering program is the responsibility of contractor.

6.1.4 Zone of Influence (ZOlI)

The Zone of Influence (ZOI) for dewatering, also known as Radius of Influence (Ro) with respect to
maximum drawdown required was calculated based on the estimated groundwater taking rate and the
hydraulic conductivity of the unit from which the groundwater will be taken at the Property. The ZOl was
calculated using the Sichart’s equation below:

Equation: Ro = 3000 = dH + VK

Where:
dH is the dewatering thickness (m) = Highest Observed Water level (m) - Dewatering Target (m)
K is the hydraulic conductivity (m/s) of water bearing deposit

The ZOl for the proposed building excavation with respect to groundwater at the Property is estimated as
+ 0.32 m for short term dewatering.

The above ZOl is estimated by considering the hydraulic conductivity of 2.4 x 10° m/sec for the native
silty clay deposit.

If an impermeable shoring system is considered for the proposed excavation and construction, the ZOI
will be limited to the excavation box.

225 Terraprobe
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Based on section 6.1.2, the slab-on-grade building is recommended to be at least 200 mm above the
outside design grade. As such, subfloor drainage from groundwater seepage is not expected in the Long
Term (Post Construction).

7.0 IMPACT ASSESSMENT

7.1 Discharge of Pumped Groundwater

This report provided the estimated quantity of water to be discharged during and after construction,
however does not speak about the available capacities of the receiving sewer. The sewer capacity analysis
will be provided under a separate cover by the civil consultant. As noted in Section 5.5, the groundwater
sample meets the Limits for Greater Napanee Region Bylaw 2012-39 Table 1 — Sanitary Sewer Discharge
and exceeds Greater Napanee Region Bylaw 2012-39 Table 2 — Limits for Storm Sewer Discharge for
Total Manganese and Total Suspended Solids. As such, no additional treatment will be required before
the groundwater can be discharged to the Sanitary Sewer. However, treatment of exceeded parameters is
required before the groundwater can be discharged to the Greater Napanee Region Storm Sewer. An
appropriate treatment (if required) needs be considered by the dewatering contractor prior to discharge to
natural environment. The final design for any dewatering effluent is the responsibility of the retained
contractor undertaking construction and a team designing the pre-treatment system.

7.2 Dewatering Impacts to Natural Environment

There are no provincially significant, evaluated, surface water features and/or unevaluated wetlands
within the close proximity of the Site or within the estimated zone of influence. Furthermore, any
groundwater that will be taken from the site will be discharged (if required) into the Town’s sewer
systems and not into any natural water body. As such, there will be no impact to the natural environment
caused by the water takings at the Property

7.3 Local Wells and Zone of Influence

The Site is located in a developed area of the Town of Greater Napanee. The Site and surrounding area
are provided with municipal water and sewer supply. As indicated previously, there will be no significant
seepage of groundwater into the excavation that requires active dewatering. There will be limited zone of
influence. Furthermore, based on the well record search no domestic and municipal water supply wells
were found within the estimated zone of influence. As such, it is expected that there would be no impact
to local groundwater resources in the area.
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7.4 Groundwater Quality and Contamination Sources

The area of the proposed development is located in the Highly Vulnerable Aquifer (HVA). HVAs are
those areas where an aquifer may be more prone to contamination. The infiltration of rooftop runoff and
vegetated surfaces may be permitted if current site conditions demonstrate no existing contamination.
Depending on the land use, runoff from urban developments may contain a variety of dilute contaminants
such as suspended solids, chloride from road salt, oil and grease, metals, pesticide residues, bacteria and
viruses. For groundwater, generally with the exception of the dissolved constituents such as nitrogen and
salt, most contaminants are attenuated by filtration during groundwater flow through the soils. Under
proposed development, the quality of water directed to pervious areas for infiltration is not expected to
contain any contaminant of concerns.

Considering the nature of the proposed development, it is anticipated that there will not be any
contributing contaminants that may affect the background groundwater quality in the area and/or cause a
deterioration of the water quality at a surface water intake.

However, Terraprobe completed the Phase One Environmental Site Assessment (ESA) on February 9,
2023 in accordance with Ontario Regulation 153/04, as amended, as a condition for site plan approval
process and filing of the Record of Site Condition (RSC), if required, for the Property. Based on the
findings of the Phase One ESA, three (3) Areas of Potential Environmental Concern (APECs) were
identified on the Property. A Phase Two ESA was conducted to investigate the APECs at the Site. Based
on the findings of Phase Two ESA, soil and groundwater quality at the Site meet the applicable Table 2
site condition standards. As such, there are no contaminant sources at the Site.

7.5 Geotechnical Considerations

A special attention should be made along the proposed excavation shoring sections adjacent to the limits
of the existing buildings. It is recommended that a professional geotechnical engineer is contacted in
advance of earthwork, and the shoring requirements for the site will have to be examined in detail with
respect to the site boundary constraints. The shoring requirements for the site will have to be examined in
detail with respect to the proximity of existing structures and site boundary constraints.

For further details on the geotechnical design considerations and constructability, please refer to the
geotechnical report by Terraprobe under a separate cover (File No. 02209049.000-0105).

225 Terraprobe
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8.0 CLOSURE

We trust this report meets with your requirements. Should you have any questions regarding the
information presented, please do not hesitate to contact our office.

Yours truly,

Terraprobe Inc.

2023-04-05
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LIMITATIONS

This report was prepared by Terraprobe Inc., for the use of Ontario Infrastructure and Lands
Corporation (10), and is intended to provide an assessment of the hydrogeological condition for the
property located at 240 Marilyn Avenue, Napanee, Ontario. Any use which a third party makes of this
report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.
Terraprobe accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report, including consequential financial effects on transactions or
property values, or requirements for follow-up actions and costs.

The assessment should not be considered a comprehensive audit that eliminates all risks. The information
presented in this report is based on information collected during the completion of the subsurface
investigation conducted by Terraprobe Inc. It is based on conditions at the property at the time of the site
inspection. The subsurface conditions were assessed based on information collected at specific borehole
and monitoring well locations. The actual subsurface conditions between the sampling points may vary.

There is no warranty expressed or implied by this report regarding the condition of the property.
Professional judgment was exercised in gathering and analyzing information collected by our staff, as
well as that submitted by others. The conclusions presented are the product of professional care and
competence, and cannot be construed as an absolute guarantee.

In the event that during future work new information regarding the condition of the property is
encountered, or the proposed development is changed from that which was provided to Terraprobe with
respect to the property, Terraprobe should be notified in order that we may re-evaluate the findings of this
assessment and provide amendments, as required.
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g8

Terraprobe

LOG OF BOREHOLE 1

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343025, N: 4901165 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
€ 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
rY D g Q X Dynamic Cone T 5~ 090 |3 and
2 3 . G (%] Plastic Natural Liquid % o E ET |8 Comments
3 el o | S| 7 10 20 30 40 Limt WaterContent Limt | B 29S| 3¢ |52
o | Eley . efge| a | ¢ o E ; sdal = T3
< |depth Description c| € < > 4= ~— | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 95.5| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm TOPSOIL o
FILL, clayey silt, some sand to sandy, trace 1| SS 9 \ O
gravel, trace rootlets, trace organics, stiff,
B dark brown, moist 95
94.7
0.8 g
SILTY CLAY, trace sand, trace gravel, very /{,{/Y
-1 stiff, brown, moist % 2| ss 17 g o
/ 3|l ss| 16 o— 16 24 69
, i _
932 %
23| CLAYEY SILT, trace sand, trace gravel,
B firm, brown, moist 4| SS 8 93 Q
= 3 -
9§§ - - 5| ss 6 o)
| SAND, some silt to silty, trace to some
B gravel, trace to some clay, loose, brown, 92 \
moist \
4 i \
91.0 ~
4.5 6 /| SS 50/
END OF BOREHOLE L omm/
Auger refusal on inferred bedrock WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)
Jan 25, 2023 1.1 94.4
Borehole was dry and open upon completion Jan 27, 2023 1.1 94.4

file: 02209049.000 bh logs.gpj

of drilling.

50 mm dia. monitoring well installed.
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Terraprobe

LOG OF BOREHOLE 2

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343018, N: 4901175 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
€ 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
rY D g Q X Dynamic Cone T 5~ 090 |3 and
2 o | o = n Plastic Natural Liqud | &0 E ET |88 Comments
S 18 o | > | csF 10 20 30 40 Limt  WaterContent Limt | © 29| 35 |57
o | Elev o L2l o | ¢ o E i goaol &8 |5s
< |depth Description c| € < > 4= ~— | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 95.5| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm TOPSOIL o
FILL, clayey silt, some sand to sandy, trace 1| SS 10 o]
gravel, trace rootlets, trace organics, stiff,
B dark brown, moist 95
94.7
0.8 R A
SILTY CLAY, trace sand, trace gravel, stiff X/
= to very stiff, brown, moist % 2| ss 17 E o
/ 3l ss| 13 o
, i _
932 %
23 CLAYEY SILT, trace sand, trace gravel,
B 98 stone pieces, very stiff, brown, moist 4| 8s | 21 93 (6}
271" SAND, some silt to silty, trace to some
gravel, trace to some clay, stone pieces,
-3 compact to dense, brown, moist 7 \
Ss | 38 (@] 14 58 17 11
- 92_
91.5
4.0
END OF BOREHOLE
Auger refusal on inferred bedrock WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)
Jan 25, 2023 0.8 U7
Borehole was dry and open upon completion Jan 27, 2023 0.8 94.7

file: 02209049.000 bh logs.gpj

of drilling.

50 mm dia. monitoring well installed.




ﬁ Terraprobe

LOG OF BOREHOLE 3

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343044, N: 4901178 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B - 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
o 2 =] & X Dynamic Cone _ o 8 5 ’é g 2 I8¢ and
] S5 S D 10 20 30 40 Plastic Natural Liqud | & 8 £ EQ %3 Comments
» Elev L. ol g_ > S € - Limit  Water Content Limit '8 T o EO 8%
< |depth Description c| € < > = — | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
F<y P AL N Y O Unconfined <+ Field Vane PL MC L T i S= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 95.1| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
<
932 150mm AGGREGATE e, - 95
“| FILL, clayey silt, some sand to sandy, trace 1| AS O
gravel, trace rootlets, trace organics, dark
B brown, moist i
94.3
0.8 R AT
SILTY CLAY, trace sand, trace gravel, stiff X/
1 to very stiff, brown, moist % 2| ss 12 . o
/ 3|l ss| 18 o
, %
% 93
| |s2el Mloes | s ©
25 CLAYEY SILT, trace sand, trace gravel, 4B ] —A 0177 22
stiff, brown, moist
-3 92.1
301 sAND, some silt to silty, trace to some 92
gravel, trace to some clay, compact, brown, SS 15 o)
moist
-4
91
B 90.5
4.6

file: 02209049.000 bh logs.gpj

END OF BOREHOLE
Auger refusal on inferred bedrock

Borehole was dry and open upon completion

of drilling.




% Terraprobe LOG OF BOREHOLE 4

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343036, N: 4901190 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
3 2 (Blows / 0.3m) e Moisture / Plasticity 8 e Lab Data
rY D g Q X Dynamic Cone T 5~ 090 |3 and
o Sls 5|2 0 20 30 40 Plastic  Natural td | 0 E] ET |28 Comments
8 Elevi o |2 0] > g e - Limt ~ Water Content  Limt | © & & 2o |8%
< |veom Description |E| & > 43 = | Undrained Shear Strength (kPa) 8>~=| B0 |z3 GRAINSIZE
= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 95.1| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
<
932 150mm AGGREGATE & 95
“| FILL, clayey silt, some sand to sandy, trace 1| AS o
gravel, trace rootlets, trace organics, dark
B brown, moist ]
94.3
0.8 g
SILTY CLAY, trace sand, trace gravel, very /{,{/Y
L1 stiff, brown, moist % 2| ss 18 . o
/ 3|l ss| 18 g
, %
93
928 i
23 CLAYEY SILT, trace sand, trace gravel,
B stiff, brown, moist 4| SS 12 ] O
-3 92.1
301 sAND, some silt to silty, trace to some ] 92 \
gravel, trace to some clay, compact, brown, SS 24 o] 18 52 19 11
moist
91.1
4.0
END OF BOREHOLE
Auger refusal on inferred bedrock WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Jan 25, 2023 14 93.7
Borehole was dry and open upon completion Jan 27, 2023 0.5 94.6
of drilling.

50 mm dia. monitoring well installed.

file: 02209049.000 bh logs.gpj




ﬁ Terraprobe

LOG OF BOREHOLE 5

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343062, N: 4901194 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
€ 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
rY D g Q X Dynamic Cone T 5~ 090 |3 and
2 o | o = n Plastic Natural Liqud | &0 E ET |88 Comments
S 18 o | > | csF 10 20 30 40 Limt  WaterContent Limt | © 29| 35 |57
o | Elev o L2l o | ¢ o E i goaol &8 |5s
< |depth Description c| € < > 4= ~— | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 95.3| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
95.1[\65mm ASPHALTIC CONCRETE /'F 28
02\ 125mm AGGREGATE B 1| as 95 )
L FILL, clayey silt, some sand to sandy, trace
gravel, trace rootlets, trace organics, firm,
dark brown, moist i
-1
2| SS 7 O
94
B 93.8
51 sty CLAY, trace sand, trace gravel, stiff /*/I/
to very stiff, brown, moist % 3| ss 9 ] d
-2 %
/ 93
- //p,*’ 4| ss | 19 o
-3 |%23 _ A
30| cLAYEY SILT, trace sand, trace gravel,
stiff, brown, moist 5| SS 12 92 - —eH 0574 21
|, |93
401" SAND, some silt to silty, trace to some
gravel, trace to some clay, stone pieces, 91
loose, brown, wet
6| SS 8 ] @
-5
89.9 90 -
5.4
END OF BOREHOLE
Auger refusal on inferred bedrock WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Jan 25, 2023 14 93.9
Borehole was dry and open upon completion Jan 27, 2023 1.0 94.3

file: 02209049.000 bh logs.gpj

of drilling.

50 mm dia. monitoring well installed.




ﬁ Terraprobe

LOG OF BOREHOLE 6

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 15, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343056, N: 4901204 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B | 2 | @ows7C5m) = Moisture / Plasticity g = Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
s S5 S R 10 20 30 40 Plastic Natural Liqud | & 9o g_ gg N3 Comments
3 Elev L o | & [0} > g € - Limit ~ Water Content  Limit | S g &| S © |§%
< |veom Description |E| & > 43 = | Undrained Shear Strength (kPa) 8>~=| B0 |z3 GRAINSIZE
’g. (?ﬁ) % 2 Ll "_ g O Unconfined <+ Field Vane PL MC L T i 52 DpISTRIBUTION %)
8 6 o Q@ @ Pocket Penetrometer Ml Lab Vane {—e—| (MIT)
o 95.2| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
80mm ASPHALTIC CONCRETE - o
04| 300mm AGGREGATE o0y 1] As o)
- 04 FILL, silty sand, trace to some clay, trace
044 gravel, trace organics, dark brown, moist
08 SILTY CLAY, trace sand, trace gravel, stiff j:i/r
= to very stiff, brown, moist / 2| ss 11 o
/{’ 94
/ 3l ss| 2 A o
29| ' 934
23| CLAYEY SILT, trace sand, trace gravel,
B stiff, brown, moist 4| SS 15 (@]
-3 92.2
301" SAND, somessilt tosilty, trace to some 92
gravel, trace to some clay, compact, brown, 5| SS 11 e}
moist
-4
91
90.5| ...lime stone pieces inclusion, very dense 6| SS | 50/ \ o
4.7 140mry
END OF BOREHOLE
Auger refusal on inferred bedrock WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Jan 25, 2023 0.7 9.5
Borehole was dry and open upon completion Jan 27, 2023 0.8 94.4
of drilling.

50 mm dia. monitoring well installed.

file: 02209049.000 bh logs.gpj




% Terraprobe LOG OF BOREHOLE 7

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343055, N: 4901228 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B 2 | (Blows/0:3m) = Moisture / Plasticity g = Lab Data
[ 2 g & X Dynamic Cone _ o 8 5= 22 |82 and
s Sl S R 10 20 30 20 Plastic Natural Liquid | &9 g_ gg N3 Comments
8 Elevi o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |8%
< |veom Description |E| & > 43 = | Undrained Shear Strength (kPa) 8>~=| B0 |z3 GRAINSIZE
= ep! 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 949 GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
125mm TOPSOIL Ly
41
FILL, clayey silt, some sand to sandy, trace 1| ss 7
gravel, trace rootlets, trace organics, firm, . \
B dark brown, moist
941
0.8 g
SILTY CLAY, trace sand, trace gravel, very /{,{/Y 94
-1 stiff, brown, moist % 2| ss | 16 o | 0 2 29 69
/ LL=51
% 3| ss | 19 93] ©
- X/Yp,*’ 4] ss | 15 o
-3 |°w9 _ _ _ _ _ _ _ _ _ _____ Y.
30| cLAYEY SILT, trace sand, trace gravel,
stiff, brown, moist 5| SS 11 o)
| 91.4 h
3.5
END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj




% Terraprobe LOG OF BOREHOLE 8

j . . i : uctu i igi :
Project No 02209049.000 Client Infrastructure Ontario Originated by : OH
Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343119, N: 4901175 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers

— SOIL PROFILE SAMPLES Penetration Test Values

B | 2 | @ows7C5m) = Moisture / Plasticity g = Lab Data

o 2 =] & X Dynamic Cone _ o 8 5= 22 |82 and

] S5 S R 10 20 30 40 Plastic Natural Liqud | & 9o g_ gg N3 Comments

@» Elev] L o |2 0] > g € - Limit ~ Water Content ~ Limt | © & & £ o |8%

< |veom Description |E| & > 43 = | Undrained Shear Strength (kPa) 8>~=| B0 |z3 GRAINSIZE

§ (en!])) s 2 ~ = Y O Unconfined <+ Field Vane PL MC L T i S= DISTRIBUTION (%)

8 6 o Q@ @ Pocket Penetrometer Ml Lab Vane {—e—| (MIT)
o 94.5| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL

943} 150mm TOPSOIL ek
“| FILL, clayey silt, some sand to sandy, trace 1| SS 10 O
gravel, trace rootlets, trace organics, stiff,
B dark brown, moist 944
93.7
08 siLTY CLAY, trace sand, trace gravel, stiff j:i/r
-1 to very stiff, brown, moist % 2| ss 11 E o
/ 3l ss| 2 a
, ﬁ ]
- X/Yp,*’ 4| ss | 21 92 o
. X/g? ]
/ 5| ss | 19 o

L Loto el 1

END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj




ﬁ Terraprobe

LOG OF BOREHOLE 9

Project No.  : 02209049.000

. Infrastructure

Ontario

Originated by : OH

Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343136, N: 4901171 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B - 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
s Sl S R 10 20 30 Plastic Natural Liquid | &9 g_ gg N3 Comments
3 Elev o _8 [0} > g € - Limit ~ Water Content  Limit | S g &| S © |§%
= |pept Description |E| & > == Undrained Shear Strength (kPa) >~ @ O |83 GRAINSIZE
;é;‘ (m) % 2 L l'_ > O Unconfined + Field Vane PL MC LL T = 52 DpISTRIBUTION )
8 6 o Q@ @ Pocket Penetrometer Ml Lab Vane {—e—| (MIT)
o 94.2| GROUND SURFACE . o | W 40 80 120 10 20 30 GR SA SI CL
65mm AGGREGATE ; o
FILL, clayey silt, some sand to sandy, trace SSs 13 o
gravel, trace rootlets, trace organics, stiff,
B dark brown, moist
93.4 p
0.8 = 1
SILTY CLAY, trace sand, trace gravel, stiff X/
1 to very stiff, brown, moist / ss 8 o
/ 93
/ ss | 13 A q 07 33 60
, %
% 92
- X/Yp,*’ ss | 19 o
%90 % ss | 10 o1 o
983 CLAYEY SILT, trace sand, trace gravel, j’
i 3.5 \stiff, brown, moist

file: 02209049.000 bh logs.gpj

END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.




% Terraprobe LOG OF BOREHOLE 10

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343130, N: 4901179 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
—_ SOIL PROFILE SAMPLES Penetration Test Values
B 2 | (Blows/0:3m) = Moisture / Plasticity g = Lab Data
o D g Q X Dynamic Cone T 5~ 090 |3 and
= 9= = n_ 0 20 30 40 Plastic Natural Liqud | &9 E ET |23 Comments
S |e o8l o | > | sE Limt ~ Water Content  Limt [ © S &| 23 [5%
= ey Description c| € 1 = == — | Undrained Shear Strength (kPa) SSs<=| 8 |sg
E Depth z © N N (] c < GRAIN SIZE
5 % = [ > O Unconfined <+ Field Vane PL MC LL I - 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 94.5| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
125mm TOPSOIL S
FILL, silty sand, trace to some clay, trace 1| SS 10 o]
gravel, trace organics, loose, dark brown,
i | 93.9] moist 94
————————————— — —

FILL, clayey silt, some sand to sandy, trace
gravel, trace rootlets, trace organics, stiff,
-1 93/11 dark brown, moist 2| ss 10 R o

1. SILTY CLAY, trace sand, trace gravel, stiff vy
to very stiff, brown, moist /
i % 63
% 3| ss | 19 o
, % ]
B % 4| ss | 14 924 o
-3 _91_5 _______________ / .
30| cLAYEY SILT, trace sand, trace gravel,
stiff, brown, moist 5| SS 12 o)
91.0
i 35 91
END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj




ﬁ Terraprobe

LOG OF BOREHOLE 11

Project No.  : 02209049.000 Client
Date started : December 14, 2022 Project
Sheet No. 11 of 1

. Infrastructure Ontario

: 240 Marilyn Avenue

Location : Napanee, Ontario

Originated by : OH
Compiled by : MR
Checked by : MMT

Position : E: 343167, N: 4901132 (UTM 18T)
Rig type : Track-mounted

Elevation Datum
Drilling Method

1 Geodetic

. Solid stem augers

. SOIL PROFILE SAMPLES Penetration Test Values
£ 2 | (Sous703m) = Moisture / Plasticity g = Lab Data
© j=d 3 Q X Dynamic Cone T5= Q2 |gT and
2 S| 5|2 1 20 30 Plastic  Natural lid | 9 E| ET |22 Comments
& | Elev o |8 o | > SE L Limit ~ Water Content  Limt | © & &| 28 |33
< 5ot Description c| € 1 > 4= — | Undrained Shear Strength (kPa) g > o0 |23 GRAIN SIZE
= P 22| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 94.3| GROUND SURFACE o | W 40 80 120 10 20 30 GR SA SI CL
I T
125mm TOPSOIL =]
FILL, clayey silt, some sand to sandy, trace SS 8 94 O
gravel, trace rootlets, trace organics, firm,
B dark brown, moist
O
-1 93.2 ss 7
1 SILTY CLAY, trace sand, trace gravel, firm vy 0326 71
to very stiff, brown, moist /{% 93
% AS 21 , e}
, XXVY
% 92
i ﬁ AS | 25 o
ﬁ ss | 15 917 o)
90.6 .)/.V
3.7

END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj




% Terraprobe LOG OF BOREHOLE 12

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343149, N: 4901156 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B 2 | (Blows/0:3m) = Moisture / Plasticity g = Lab Data
[ 2 g & X Dynamic Cone _ o 8 5= 22 |82 and
s Sl S R 10 20 30 20 Plastic Natural Liquid | &9 g_ £ © |23 Comments
8 Ele o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |2 s
< b t\rll Description |E| & > 43 = | Undrained Shear Strength (kPa) 8>~=| B0 |z3 GRAINSIZE
= ep! 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) &5 z E ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 941 GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
115mm TOPSOIL i 94
FILL, clayey silt, some sand to sandy, trace 1| SS 5 (6]
gravel, trace rootlets, trace organics, firm,
B dark brown, moist i
93.3
08 siLTY CLAY, trace sand, trace gravel, stiff j:i/r
1 to very stiff, brown, moist % 2| ss 9 93] o
% 3l ss| 2 o
% 92
i X/y*’ 4] ss | 12 - o
-3 |ew1y _ _ _ _ _ _ _ _ _ _____ Y.
30 CLAYEY SILT, trace sand, trace gravel, 91
stiff, brown, moist 5| ss 13 o
i 90.4 p
3.7
END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj




% Terraprobe LOG OF BOREHOLE 13

Project No.  : 02209049.000 Client  : Infrastructure Ontario Originated by : OH
Date started : December 14, 2022 Project : 240 Marilyn Avenue Compiled by : MR
Sheet No. 11 of 1 Location : Napanee, Ontario Checked by : MMT
Position : E: 343144, N: 4901207 (UTM 18T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B | 2 | @ows7C5m) = Moisture / Plasticity g = Lab Data
P g) =] & X Dynamic Cone X . g 5= 20 |ge and
] S5 S R 10 20 30 40 Plastic Natural Liqud | & 9o g_ gg N3 Comments
@» Elev] L ole 0] > g € - Limit ~ Water Content ~ Limt | © & & £ o |8%
= Description |E| & = 43 = | Undrained Shear Strength (kPa) ssSs~=| a0 |z%
£ [Depth) S |S| ~ Z o Unconfi i PL MC w 2 = 5z CRAIN SIZE
o |2 i > O Unconfined + Field Vane T = DISTRIBUTION (%)
8 (m) &5 o ) @ Pocket Penetrometer M Lab Vane —— (MIT)
o 94.5| GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
94.30\75mm ASPHALTIC CONCRETE o)
| \75mm AGGREGATE / 1| AS 0]
L FILL, silty sand, trace to some clay, trace 94—
037 gravel, trace organics, dark brown, moist
08 FILL, clayey silt, some sand to sandy, trace
-1 gravel, trace rootlets, trace organics, stiff, 2| ss 14 E 5
93.3| dark brown, moist
12 SILTY CLAY, trace sand, trace gravel, stiff W
B to very stiff, brown, moist ﬁj/ 93
% 3| ss | 18 Q
- % .
B ﬁ 4| SS 16 924 6]
-3 % .
/ 5[ ss | 18 o)
| 91.0 N
35 91
END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.

file: 02209049.000 bh logs.gpj
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100 il 1"y 0
4T —g
B
N
90 Y 10
80 20
70 \ 30
g 60 \ 40 C-DU
2 8
2 =
8 50 0 g
— Q
= o
[0 —
& 40 60 X
30 70
20 80
10 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND
th | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 1 SS3 1.8 93.7 1 6 24 69
Title:
TQ be GRAIN SIZE DISTRIBUTION
$ rrupro SILTY CLAY, TRACE SAND, TRACE GRAVEL
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000




100 N 0
90 \\l\ 10
N
N —
80 20
N
N
70 30
g 60 40 p
2
2 =4
8 50 0 g
z o8
5 g
[0 —
8 40 \ 60
N\
o
30 70
20 h\.\‘ 80
AN
@~
‘.\
10 9 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND
=2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 2 SS5 3.3 92.2 14 58 17 11
Title:
TQ be GRAIN SIZE DISTRIBUTION
$ rrupro SAND, SOME SILT, SOME GRAVEL, SOME CLAY
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000




100 ¢ —eg \l 0
N
90 \ 10
80 20
70 30
g 60 40 cf
2 8
‘@ =4
(2]
8 50 0 g
— Q
= L
A g
& 40 R 60 X
30 \ 70
N
20 \ 80
10 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND
=2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 3 4B 2.6 92.5 0 1 77 22
Title:
TQ be GRAIN SIZE DISTRIBUTION
$ rrupro CLAYEY SILT, TRACE SAND
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000




100 \ 0
N
90 \\.\ 10
\\.\
80 \ 20
70 30
i
g 60 40 D
2 \. 8
2 =
8 50 0 g
b QO
[0 —
8 40 \ 60
R
30 \ 70
h\.\
20 '\.\ 80
“t
™~
\.\
10 <o 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND
th | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 4 SS5 3.3 91.8 18 52 19 11
Title:
TQ be GRAIN SIZE DISTRIBUTION
$ rrupro SAND, SOME SILT, SOME GRAVEL, SOME CLAY
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000
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100 g d o _u\ 0
Te
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§ 60 ¥ 40 C-DU
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(2]
8 50 0 g
- Q
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3 * g
[0 —
& 40 60 X

30 \ 70

20 \\ 80

10 90

0 100

100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND

th |coBBLES SILT CLAY

5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE

MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)

o 5 SS5 3.3 92.0 0 5 74 21

$ Terraprobe

11 Indell Lane, Brampton Ontario L6T 3Y3

Title:

GRAIN SIZE DISTRIBUTION
CLAYEY SILT, TRACE SAND

(905) 796-2650

File No.:

02209049.000
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8 50 0 g
— Q
= o
8 g
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& 40 60 X

30 70
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10 90

0 100

100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um

=

] GRAVEL SAND
£ | CcoOBBLES SILT CLAY

P COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE

MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)

o 7 SS2 1.1 93.8 0 2 29 69

$ Terraprobe

11 Indell Lane, Brampton Ontario L6T 3Y3
(905) 796-2650

Title:

GRAIN SIZE DISTRIBUTION
SILTY CLAY, TRACE SAND

File No.:

02209049.000
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100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 2um
=
GRAVEL SAND
th | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 9 SS3 1.8 924 0 7 33 60
Title:
TQ be GRAIN SIZE DISTRIBUTION
ﬁ rrupro SILTY CLAY, TRACE SAND
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000
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Grain Size (mm)
2mm 2um
=
GRAVEL SAND
=2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m) Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 11 2B 1.2 93.1 0 3 26 71
Title:
TQ be GRAIN SIZE DISTRIBUTION
$ rrupro SILTY CLAY, TRACE GRAVEL
11 Indell Lane(égé??gé?gsggtario L6T 3Y3 File No.: 02209049.000
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Falling Head Test Analysis Result

Number: 02209049.0104
Consulting Geotechnical & Environmental Engineering

I Q r rq P ro b Q Project: Hydrogeological Study
) c

onstruction Materials Engineering, Inspection & Testing Client: 10

Location: 240 Marilyn Avenue Napanee | Slug Test: BH2 Test Well: BH2
Test Conducted by: OH Test Date: 2023-01-26
Analysis Performed by: MM | Slug Test Analysis Date: 2023-02-09

Aquifer Thickness: 3.90 m

Time [s]
0 300 600 900 1200 1500

1E0

1E-1

h/h0

1E-2

1E-3

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

BH2 1.21 x 10°®




Falling Head Test Analysis Result

Number: 02209049.0104
Consulting Geotechnical & Environmental Engineering

I Q r rq P ro b Q Project: Hydrogeological Study
) c

onstruction Materials Engineering, Inspection & Testing Client: 10

Location: 240 Marilyn Avenue Napanee | Slug Test: BH4 Test Well: BH4
Test Conducted by: Test Date: 2023-01-26
Analysis Performed by: MM | Slug Test Analysis Date: 2023-02-09

Aquifer Thickness: 3.90 m

Time [s]
0 300 600 900 1200 1500

1E0

1E-1

h/h0

1E-2

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

BH4 9.98 x 107




Falling Head Test Analysis Report

Number: 02209049.0104
Consulting Geotechnical & Environmental Engineering

I Q r rq P ro b Q Project: Hydrogeological Study
h C

onstruction Materials Engineering, Inspection & Testing Client: 10

Location: 240 Marilyn Avenue Napanee | Slug Test: BH5 Test Well: BH5
Test Conducted by: Test Date: 2023-01-26
Analysis Performed by: Mm | Slug Test Analysis Date: 2023-02-09

Aquifer Thickness: 5.20 m

Time [s]
0 300 600 900 1200 1500

1E1

1E0

h/h0

1E-1

1E-2

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

BH5 1.15 x 10°®




Falling Head Test Analysis Report

Number: 02209049.0104
Consulting Geotechnical & Environmental Engineering

I Q r rq P ro b Q Project: Hydrogeological Study
h C

onstruction Materials Engineering, Inspection & Testing Client: 10

Location: 240 Marilyn Avenue Napanee | Slug Test: BH6 Test Well: BH6
Test Conducted by: Test Date: 2023-01-26
Analysis Performed by: MM | Slug Test Analysis Date: 2023-02-09

Aquifer Thickness: 4.30 m

Time [s]
0 200 400 600 800 1000

1E1

1E0—

h/h0

1E-1

1E-2

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

BH6 142 x 10°




K from Grain Size Analysis Report Date: 10-Feb-23

Wdrogee
| \\\
Xl’ / Sample Name: BH1 SS3
S Sleve
Mass Sample (g): 100 T (oC) 20
Poorly sorted clay with fines
1
0.1
0.01
=) 0.001
S~
E
~ 0.0001
0.00001 — i
S D @& XN ¢ @ & & &S LS P
A& & O s\ < C2NNK S S 2> S
0.000001 & %\@(‘\ 58 & F Q)\)Q,«“ & S € 7R (\b@
S = N\ Q 2
»
0.0000001, ,% & &£ &
© @ 4
\° o 3
& «
S
&
A
\z\’b
s Met criteria Failed criteria geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 3.7E-08 3.7E-10 0.00
Hazen K (cm/s) = d;q (mm) 3.8E-08 3.8E-10 0.00
Slichter 9.2E-09 9.2E-11 0.00
Terzaghi 1.5E-08 1.5E-10 0.00
Beyer 3.6E-08 3.6E-10 0.00
Sauerbrei 3.2E-08 3.2E-10 0.00
Kruger 1.6E-05 1.6E-07 0.01
Kozeny-Carmen 2.5E-06 2.5E-08 0.00
Zunker 1.5E-06 1.5E-08 0.00
Zamarin 1.7E-06 1.7E-08 0.00
USBR 6.9E-09 6.9E-11 0.00
Barr 1.1E-08 1.1E-10 0.00
Alyamani and Sen 2.9E-07 2.9E-09 0.00
Chapuis 2.6E-10 2.6E-12 0.00
Krumbein and Monk 3.0E-04 3.0E-06 0.26
geometric mean 4.7E-08 4.7E-10 0.00
arithmetic mean 1.1E-07 1.1E-09 0.00




K from Grain Size Analysis Report Date: 10-Feb-23
Sample Name: BH2 SS5
Mass Sample (g): 100 T (oC) 20
Poorly sorted gravelly sand with fines
1
0.1
0.01 e — - e b | - - -
5
£ 0.001
>
0.0001 I
0.00001
S N & Q& @ & SN SF A S RRN NN
A% S R S I AP N I SRS PSS N N X
0000001 &y & & RS NPE S Q7 &
Q ® & L
b\r Q}\ 2 QO
4 %O/\/ 'b@ 0@
\‘a\ v\* N
¢ ¢
S
&
A
\z\’b
s Met criteria Failed criteria = = geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 1.7E-06 1.7E-08 0.00
Hazen K (cm/s) = d;q (mm) 2.9E-06 2.9E-08 0.00
Slichter 3.2E-07 3.2E-09 0.00
Terzaghi 4.6E-07 4.6E-09 0.00
Beyer 7.7E-07 7.7E-09 0.00
Sauerbrei 4.3E-05 4.3E-07 0.04
Kruger 2.7E-04 2.7E-06 0.23
Kozeny-Carmen 3.3E-05 3.3E-07 0.03
Zunker 2.5E-05 2.5E-07 0.02
Zamarin 2.9E-05 2.9E-07 0.03
USBR 2.4E-04 2.4E-06 0.21
Barr 3.5E-07 3.5E-09 0.00
Alyamani and Sen 4.0E-05 4.0E-07 0.03
Chapuis 1.0E-08 1.0E-10 0.00
Krumbein and Monk 3.3E-04 3.3E-06 0.29
geometric mean 2.1E-05 2.1E-07 0.02
arithmetic mean 1.0E-04 1.0E-06 0.09




K from Grain Size Analysis Report Date: 10-Feb-23

,@Eﬂ@f\ﬁ%@@
 , i: ~)
/ Sample Name: BH3 SS4B

L Sleve

Mass Sample (g): 100 T (oC) 20

Poorly sorted clay with fines

1
0.1
0.01
3
£ 0.001
~
0.0001 .
0.00001 . -
S D @& X ¢ @ & & &S LS P
(5 & e PN N
0.000001 o8 %\\8\*“ é«@% & &L &S &9 F & o
o4 < R & L
4 b\' O/\/Qf\ @’b é>(\
4 >
% < 3 &
¢ &
A\
N
A
\2\’0
s Met criteria Failed criteria geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 4.0E-07 4.0E-09 0.00
Hazen K (cm/s) = d;q (mm) 5.9E-07 5.9E-09 0.00
Slichter 8.4E-08 8.4E-10 0.00
Terzaghi 1.3E-07 1.3E-09 0.00
Beyer 4.7E-07 4.7E-09 0.00
Sauerbrei 2.7E-07 2.7E-09 0.00
Kruger 1.5E-05 1.5E-07 0.01
Kozeny-Carmen 5.9E-06 5.9E-08 0.01
Zunker 4.2E-06 4.2E-08 0.00
Zamarin 4.9E-06 4.9E-08 0.00
USBR 2.5E-07 2.5E-09 0.00
Barr 9.3E-08 9.3E-10 0.00
Alyamani and Sen 5.7E-07 5.7E-09 0.00
Chapuis 1.9E-09 1.9E-11 0.00
Krumbein and Monk 2.4E-05 2.4E-07 0.02
geometric mean 2.4E-07 2.4E-09 0.00
arithmetic mean 3.1E-07 3.1E-09 0.00




K from Grain Size Analysis Report Date: 10-Feb-23
Sample Name: BH4 SS5
Mass Sample (g): 100 T (oC) 20
Poorly sorted gravelly sand with fines
1
0.1
0.01 e R P N e " Y I IS -
5
£ 0.001
>
0.0001 I
0.00001
S N & Q& @ & SN SF A S RRN NN
A% S R S I AP N I SRS PSS N N X
0000001 &y & & RS NPE S Q7 &
Q ® & L
b\r Q}\ 2 QO
4 %O/\/ 'b@ 0@
\‘a\ v\* N
¢ ¢
S
&
A
\z\’b
I Met criteria Failed criteria e= = geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 1.7E-06 1.7E-08 0.00
Hazen K (cm/s) = d;q (mm) 3.1E-06 3.1E-08 0.00
Slichter 3.4E-07 3.4E-09 0.00
Terzaghi 4.9E-07 4.9E-09 0.00
Beyer 5.8E-07 5.8E-09 0.00
Sauerbrei 1.2E-05 1.2E-07 0.01
Kruger 2.2E-04 2.2E-06 0.19
Kozeny-Carmen 3.1E-05 3.1E-07 0.03
Zunker 2.4E-05 2.4E-07 0.02
Zamarin 2.8E-05 2.8E-07 0.02
USBR 8.8E-05 8.8E-07 0.08
Barr 3.7E-07 3.7E-09 0.00
Alyamani and Sen 6.0E-05 6.0E-07 0.05
Chapuis 1.1E-08 1.1E-10 0.00
Krumbein and Monk 3.1E-04 3.1E-06 0.27
geometric mean 1.7E-05 1.7E-07 0.01
arithmetic mean 9.5E-05 9.5E-07 0.08




K from Grain Size Analysis Report Date: 10-Feb-23
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/ Sample Name: BH5 SS5

L Sleve

Mass Sample (g): 100 T (oC) 20

Poorly sorted clay with fines
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s Met criteria Failed criteria geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 4.0E-07 4.0E-09 0.00
Hazen K (cm/s) = d;q (mm) 6.0E-07 6.0E-09 0.00
Slichter 8.2E-08 8.2E-10 0.00
Terzaghi 1.2E-07 1.2E-09 0.00
Beyer 4.8E-07 4.8E-09 0.00
Sauerbrei 2.7E-07 2.7E-09 0.00
Kruger 1.6E-05 1.6E-07 0.01
Kozeny-Carmen 6.0E-06 6.0E-08 0.01
Zunker 4.3E-06 4.3E-08 0.00
Zamarin 5.1E-06 5.1E-08 0.00
USBR 2.6E-07 2.6E-09 0.00
Barr 9.1E-08 9.1E-10 0.00
Alyamani and Sen 5.8E-07 5.8E-09 0.00
Chapuis 1.8E-09 1.8E-11 0.00
Krumbein and Monk 2.5E-05 2.5E-07 0.02
geometric mean 2.4E-07 2.4E-09 0.00
arithmetic mean 3.1E-07 3.1E-09 0.00




K from Grain Size Analysis Report Date: 10-Feb-23
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Xl’ / Sample Name: BH7 SS2
S Sleve
Mass Sample (g): 100 T (oC) 20
Poorly sorted clay with fines
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s Met criteria Failed criteria geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 3.5E-08 3.5E-10 0.00
Hazen K (cm/s) = d;q (mm) 3.6E-08 3.6E-10 0.00
Slichter 8.8E-09 8.8E-11 0.00
Terzaghi 1.5E-08 1.5E-10 0.00
Beyer 3.4E-08 3.4E-10 0.00
Sauerbrei 3.0E-08 3.0E-10 0.00
Kruger 1.6E-05 1.6E-07 0.01
Kozeny-Carmen 2.5E-06 2.5E-08 0.00
Zunker 1.5E-06 1.5E-08 0.00
Zamarin 1.7E-06 1.7E-08 0.00
USBR 6.4E-09 6.4E-11 0.00
Barr 1.1E-08 1.1E-10 0.00
Alyamani and Sen 2.9E-07 2.9E-09 0.00
Chapuis 2.6E-10 2.6E-12 0.00
Krumbein and Monk 4.0E-04 4.0E-06 0.34
geometric mean 4.5E-08 4.5E-10 0.00
arithmetic mean 1.1E-07 1.1E-09 0.00




K from Grain Size Analysis Report Date: 10-Feb-23
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Mass Sample (g): 100 T (oC) 20
Poorly sorted clay with fines
1
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Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 4.4E-08 4.4E-10 0.00
Hazen K (cm/s) = d;q (mm) 5.2E-08 5.2E-10 0.00
Slichter 1.0E-08 1.0E-10 0.00
Terzaghi 1.6E-08 1.6E-10 0.00
Beyer 4.7E-08 4.7E-10 0.00
Sauerbrei 3.3E-08 3.3E-10 0.00
Kruger 1.6E-05 1.6E-07 0.01
Kozeny-Carmen 2.4E-06 2.4E-08 0.00
Zunker 1.5E-06 1.5E-08 0.00
Zamarin 1.8E-06 1.8E-08 0.00
USBR 9.9E-09 9.9E-11 0.00
Barr 1.2E-08 1.2E-10 0.00
Alyamani and Sen 3.0E-07 3.0E-09 0.00
Chapuis 1.8E-10 1.8E-12 0.00
Krumbein and Monk 1.5E-04 1.5E-06 0.13
geometric mean 4.9E-08 4.9E-10 0.00
arithmetic mean 1.1E-07 1.1E-09 0.00
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Mass Sample (g): 100 T (oC) 20
Poorly sorted clay with fines
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s Met criteria Failed criteria geometric mean arithmetic mean
Estimation of Hydraulic Conductivity cm/s m/s m/d de
Hazen 3.6E-08 3.6E-10 0.00
Hazen K (cm/s) = d;q (mm) 3.6E-08 3.6E-10 0.00
Slichter 9.0E-09 9.0E-11 0.00
Terzaghi 1.5E-08 1.5E-10 0.00
Beyer 3.5E-08 3.5E-10 0.00
Sauerbrei 3.1E-08 3.1E-10 0.00
Kruger 1.5E-05 1.5E-07 0.01
Kozeny-Carmen 2.5E-06 2.5E-08 0.00
Zunker 1.5E-06 1.5E-08 0.00
Zamarin 1.7E-06 1.7E-08 0.00
USBR 6.5E-09 6.5E-11 0.00
Barr 1.1E-08 1.1E-10 0.00
Alyamani and Sen 2.9E-07 2.9E-09 0.00
Chapuis 2.7E-10 2.7E-12 0.00
Krumbein and Monk 4.1E-04 4.1E-06 0.36
geometric mean 4.6E-08 4.6E-10 0.00
arithmetic mean 1.1E-07 1.1E-09 0.00
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5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@ @ @ ﬁ L b . CANADA L4Z 1Y2
TEL (905)712-5100

aboratories FAX (905)712-5122

http://www.agatlabs.com

CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON L6T3Y3
(905) 796-2650

ATTENTION TO: Muna Mirghani
PROJECT: 02209049.000.0104
AGAT WORK ORDER: 237992198
TRACE ORGANICS REVIEWED BY: Radhika Chakraberty, Trace Organics Lab Manager
WATER ANALYSIS REVIEWED BY: Amanjot Bhela, Inorganic Lab Manager
DATE REPORTED: Feb 07, 2023
PAGES (INCLUDING COVER): 12
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:

L All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may
incorporate modifications from the specified reference methods to improve performance.

. All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may
be exempt, please contact your Client Project Manager for details.

. AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT's liability is limited to the actual cost of the specific analysis or analyses included in the
services.

. This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

L The test results reported herewith relate only to the samples as received by the laboratory.

. Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines
contained in this document.

. All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

AGAT Laboratories (V1) Page 1 of 12
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.



FCEYT

Certificate of Analysis

AGAT WORK ORDER: 237992198
PROJECT: 02209049.000.0104

[_aboratories

CLIENT NAME: TERRAPROBE INC.

SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Muna Mirghani

SAMPLED BY:

Greater Napanee Region Sanitary Sewer Use By-law - Organic

DATE RECEIVED: 2023-01-27

DATE REPORTED: 2023-02-07

SAMPLE DESCRIPTION: BH5
SAMPLE TYPE: Water
DATE SAMPLED:  2023-01-26
16:00

Parameter Unit G/S:A G/S:B RDL 4724199
Vovgtzr:d Grease (animal/vegetable) in mg/L 150 05 0.99[<A]
Oil and Grease (mineral) in water mg/L 15 0.5 0.52[<A]
Methylene Chloride mg/L 2 0.0052 0.0003 <0.0003[<B]
TRANS-1,3-Dichloropropylene mg/L 0.14 0.0056 0.0003 <0.0003[<B]
cis- 1,2-Dichloroethylene mg/L 4 0.0056 0.0002 <0.0002[<B]
Chloroform mg/L 0.04 0.002 0.0002 <0.0002[<B]
Benzene mg/L 0.002 0.0002 <0.0002[<B]
Trichloroethylene mg/L 0.0076 0.0002 <0.0002[<B]
Toluene mg/L 0.016 0.002 0.0002 <0.0002[<B]
Tetrachloroethylene mg/L 1 0.0044 0.0001 <0.0001[<B]
Ethylbenzene mg/L 0.16 0.002 0.0002 <0.0002[<B]
1,1,2,2-Tetrachloroethane mg/L 1.0 0.017 0.0002 <0.0002[<B]
1,2-Dichlorobenzene mg/L 0.05 0.0056 0.0002 <0.0002[<B]
1,4-Dichlorobenzene mg/L 0.08 0.0068 0.0002 <0.0002[<B]
Xylenes (Total) mg/L 1.4 0.0044 0.0002 <0.0002[<B]
PCBs mg/L 0.001 0.0004 0.0002 <0.0002[<B]
Pentachlorophenol mg/L 0.005 0.002 0.0005 <0.0005[<B]
Di-n-butyl phthalate mg/L 0.08 0.015 0.0005 <0.0005[<B]
3,3"-Dichlorobenzidine mg/L 0.0008 0.0008 0.0001 <0.0001[<A]
Bis(2-Ethylhexyl)phthalate mg/L 0.012 0.0088 0.0005 <0.0005[<B]
Total PAHs mg/L 0.005 0.002 0.0003 <0.0003[<B]
Nonylphenols mg/L 0.02 0.001 0.001 <0.001[<B]
Nonylphenol Ethoxylates mg/L 0.2 0.01 0.01 <0.01[<B]
Aldrin mg/L 0.0002 0.00008 0.00005 <0.00005[<B]
Dieldrin mg/L 0.0002 0.00008 0.00005 <0.00005[<B]
Chlordane (Total) mg/L 0.1 0.04 0.0007 <0.0007[<B]
DDT (o,p' + p,p") mg/L 0.0001 0.00004 0.00004 <0.00004[<B]
Mirex mg/L 0.1 0.04 0.00005 <0.00005[<B]
Hexachlorobenzene mg/L 0.0001 0.00004 0.00001 <0.00001[<B]

Certified By:

R ‘ (,hoﬁ:*&bv\ffj

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 2 of 12



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
ﬁ |: CANADA L4Z 1Y2
@ @ @ L.aboratories AGAT WORK ORDER: 237992198 TEL (905)712-5100

PROJECT: 02209049.000.0104 Aol e

CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Muna Mirghani
SAMPLING SITE: SAMPLED BY:

Greater Napanee Region Sanitary Sewer Use By-law - Organic

DATE RECEIVED: 2023-01-27 DATE REPORTED: 2023-02-07
SAMPLE DESCRIPTION: BH5
SAMPLE TYPE: Water
DATE SAMPLED:  2023-01-26
16:00
Parameter Unit G/S:A G/S:B RDL 4724199
Hexachlorocyclohexane mg/L 0.0001 0.04 0.0001 <0.0001[<A]
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 50-140 104
4-Bromofluorobenzene % Recovery 50-140 86
Decachlorobiphenyl % 50-140 70
2,4,6-Tribromophenol % 50-140 77
2-Fluorophenol % 50-140 98
Chrysene-d12 % 50-140 83
phenol-d6 surrogate % 50-140 60
TCMX % 50-140 70
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: A Refers to ON Greater Napanee Region SN, B Refers to ON Napanee SM
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.
4724199 Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.

Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.

Note: The result for Benzo(b+j)Flouranthene is the total of the Benzo(b)&(j)Flouranthene isomers because the isomers co-elute on the GC column.

Total PAHSs is calculated as sum of Anthracene, Benzo(a)pyrene, Benzo(a)anthracene, Benzo(e)pyrene*, Benzo(b+j)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)perylene, Chrysene, Dibenz(a,
h)anthracene, Dibenzo(a,i)pyrene*, Dibenzo(a,j) Acridine*, 7H-Dibenzo(c,g)carbazole*, Fluoranthene, Indeno(1,2,3-cd)pyrene, Perylene, Phenanthrene and Pyrene.

*-not accredited parameters.

Nonylphenols is a calculated parameter. The calculated value is the sum of Nonylphenol (NP) and 4n-Nonylphenol (4n-NP).

Nonylphenol Ethoxylates is a calculated parameter. The calculated value is the sum of Nonylphenol Monoethoxylate (NP1EO) and Nonylphenol Diethoxylate (NP2EO).

The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

R‘ (/hov\d‘im)ov\ij
Certified By: "

EG'GE T CERTIFICATE OF ANALYSIS (V1) Page 3 of 12
Results relate only to the items tested. Results apply to samples as received.




Certificate of Analysis
@ @ @ ﬁ Laboratories AGAT WORK ORDER: 237992198

CLIENT NAME: TERRAPROBE INC.
SAMPLING SITE:

PROJECT: 02209049.000.0104

ATTENTION TO: Muna Mirghani

SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Greater Napanee Region Sanitary Sewer Use By-law - Inorganics

DATE RECEIVED: 2023-01-27 DATE REPORTED: 2023-02-07
SAMPLE DESCRIPTION: BH5
SAMPLE TYPE: Water
DATE SAMPLED:  2023-01-26
16:00
Parameter Unit G/S:A G/S:B RDL 4724199
pH pH Units 6.0-9.5 NA 7.52
BOD (5) mg/L 15 300 2 <2[<A]
Chemical Oxygen Demand mg/L 40 800 <5[<A]
Total Suspended Solids mg/L 15 350 10 161[A-B]
Cyanide, SAD mg/L 0.02 2.0 0.002 <0.002[<A]
Fluoride mg/L 10 0.05 <0.05[<B]
Phenols mg/L 0.008 1.0 0.002 0.015[A-B]
Total Phosphorus mg/L 0.3 10 0.02 <0.02[<A]
Total Kjeldahl Nitrogen mg/L 100 0.10 0.11[<B]
Total Aluminum mg/L 50 0.010 2.77[<B]
Total Antimony mg/L 5 0.020 <0.020[<B]
Total Arsenic mg/L 0.02 1.0 0.015 <0.015[<A]
Total Cadmium mg/L 0.008 0.7 0.005 <0.005[<A]
Total Chromium mg/L 0.04 4 0.020 <0.020[<A]
Chromium VI mg/L 0.08 2 0.002 <0.002[<A]
Total Cobalt mg/L 5 0.010 <0.010[<B]
Total Copper mg/L 0.04 2 0.020 <0.020[<A]
Total Lead mg/L 0.12 1 0.020 <0.020[<A]
Total Manganese mg/L 0.05 5 0.020 0.079[A-B]
Total Mercury mg/L 0.0004 0.01 0.0002 <0.0002[<A]
Total Molybdenum mg/L 5 0.020 <0.020[<B]
Total Nickel mg/L 0.08 2 0.030 <0.030[<A]
Total Selenium mg/L 0.02 1 0.002 <0.002[<A]
Total Silver mg/L 0.12 5 0.020 <0.020[<A]
Total Titanium mg/L 5 0.010 0.119[<B]
Total Tin mg/L 5 0.020 <0.020[<B]
Total Zinc mg/L 0.04 2 0.020 <0.020[<A]

Certified By:

. ot Bl

b

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 4 of 12




5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
ﬁ |: CANADA L4Z 1Y2
@ @ @ L.aboratories AGAT WORK ORDER: 237992198 TEL (905)712-5100

PROJECT: 02209049.000.0104 Aol e
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Muna Mirghani
SAMPLING SITE: SAMPLED BY:

Greater Napanee Region Sanitary Sewer Use By-law - Inorganics

DATE RECEIVED: 2023-01-27 DATE REPORTED: 2023-02-07

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: A Refers to ON Napanee SM, B Refers to ON Greater Napanee Region SN
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1) Page 5 of 12
Results relate only to the items tested. Results apply to samples as received.




5835 COOPERS AVENUE

Exceedance Summary MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
@ @ @ i | Laboratories AGAT WORK ORDER: 237992198 TEL (905)712-5100

PROJECT: 02209049.000.0104 Aol e
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Muna Mirghani
SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
4724199 BH5 ON Napanee sM  Creater Napanee Re?:ggrgggiigy e Phenols mg/L 0.008 0.015
4724199 BH5 ON Napanee SM Greater Napanee Re-gligggaagii(t;ry Sewer Use By-law Total Manganese mg/L 0.05 0.079
4724199 BH5 ON Napanee sM  Creater Napanee Re?:ggrsggiigy SEUET ST R Total Suspended Solids mg/L 15 161
@ G@AT EXCEEDANCE SUMMARY (V1) Page 6 of 12

Results relate only to the items tested. Results apply to samples as received.



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

L b CANADA L4Z 1Y2

] TEL (905)712-5100

a Oratorles FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 237992198
PROJECT: 02209049.000.0104 ATTENTION TO: Muna Mirghani
SAMPLING SITE: SAMPLED BY:
Trace Organics Analysis

RPT Date: Feb 07, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Acc(epltable Acc}ep(table Acclep‘table

PARAMETER Batch Salngple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

Greater Napanee Region Sanitary Sewer Use By-law - Organic
Oil and Grease (animal/vegetable) 4716374 0.63 0.57 NA <05 100% 70% 130% 112% 70% 130% 103% 70% 130%
in water
Oil and Grease (mineral) in water 4716374 <0.5 <0.5 0.0% <0.5 90% 70% 130% 84% 70% 130% 86% 70% 130%
Methylene Chloride 4723834 <0.0003 <0.0003 NA <0.0003 77% 50% 140% 73% 60% 130% 76% 50% 140%
TRANS-1,3-Dichloropropylene 4723834 <0.0003 <0.0003 NA <0.0003 88% 50% 140% 91% 60% 130% 74% 50% 140%
cis- 1,2-Dichloroethylene 4723834 <0.0002 <0.0002 NA <0.0002 86% 60% 130% 109% 60% 130% 74% 60% 130%
Chloroform 4723834 <0.0002 <0.0002 NA <0.0002 91% 50% 140% 73% 60% 130% 75% 50% 140%
Benzene 4723834 <0.0002 <0.0002 NA <0.0002 81% 50% 140% 96% 60% 130% 83% 50% 140%
Trichloroethylene 4723834 <0.0002 <0.0002 NA <0.0002 97% 50% 140% 95% 60% 130% 113% 50% 140%
Toluene 4723834 <0.0002 <0.0002 NA <0.0002 104% 50% 140% 80% 60% 130% 87% 50% 140%
Ethylbenzene 4723834 <0.0002 <0.0002 NA <0.0002 105% 50% 140% 99% 60% 130% 102% 50% 140%
1,1,2,2-Tetrachloroethane 4723834 <0.0002 <0.0002 NA <0.0002 96% 50% 140% 71% 60% 130% 84% 50% 140%
1,2-Dichlorobenzene 4723834 <0.0002 <0.0002 NA <0.0002 115% 50% 140% 90% 60% 130% 105% 50% 140%
1,4-Dichlorobenzene 4723834 <0.0002 <0.0002 NA <0.0002 92% 50% 140% 79% 60% 130% 91% 50% 140%
PCBs 4696378 <0.0002 <0.0002 0.0% <0.0002 103% 50% 140% 108% 50% 140% 82% 50% 140%
Pentachlorophenol 4468334 <0.0005 <0.0005 NA <0.0005 77% 50% 140% 107% 50% 140% 65% 50% 140%
Di-n-butyl phthalate 4468334 <0.0005 <0.0005 NA <0.0005 98% 50% 140% 68% 50% 140% 71% 50% 140%
3,3-Dichlorobenzidine 4468334 <0.0001 <0.0001 NA <0.0001 102% 30% 130% 113% 30% 130% 91% 30% 130%
Bis(2-Ethylhexyl)phthalate 4468334 <0.0005 <0.0005 NA <0.0005 77% 50% 140% 71% 50% 140% 66% 50% 140%
Aldrin 4696378 <0.01 <0.01 NA <0.00005 98% 50% 140% 88% 50% 140% 93% 50% 140%
Dieldrin 4696378 <0.02 <0.02 NA <0.00005 94% 50% 140% 89% 50% 140% 82% 50% 140%
Mirex 4696378 <0.05 <0.05 NA <0.00005 113% 50% 140% 82% 50% 140% 101% 50% 140%
Hexachlorobenzene 4696378 <0.00001 <0.00001 NA <0.00001 98% 50% 140% 96%  50% 140% 110% 50% 140%
Hexachlorocyclohexane 4696378 <0.0001 <0.0001 NA <0.0001 98% 50% 140% 82% 50% 140% 87% 50% 140%

Comments: Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not
Applicable (NA).

R\ Ch&%fwvtj
Certified By: "

E'GE T QUALITY ASSURANCE REPORT (V1) Page 7 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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http://www.agatlabs.com

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 237992198
PROJECT: 02209049.000.0104 ATTENTION TO: Muna Mirghani
SAMPLING SITE: SAMPLED BY:
Water Analysis

RPT Date: Feb 07, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Acc(epltable Acc}ep(table Acclep‘table

PARAMETER Batch Salrgple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper

Greater Napanee Region Sanitary Sewer Use By-law - Inorganics
pH 4721917 7.64 7.76 1.6% NA 99% 90% 110% NA NA
BOD (5) 4724199 4724199 <2 <2 NA <2 101% 75% 125% NA NA
Chemical Oxygen Demand 4724199 4724199 <5 <5 NA <5 97% 80% 120% 99% 90% 110% 99% 70% 130%
Total Suspended Solids 4712799 62 64 3.2% <10 102% 80% 120% NA NA
Cyanide, SAD 4721897 <0.002 <0.002 NA <0.002 102% 70% 130% 100% 80% 120% 104% 70% 130%
Fluoride 4722042 <0.05 <0.05 NA <0.05 105% 70% 130% 99% 80% 120% 93% 70% 130%
Phenols 4726895 0.002 0.003 NA <0.001 94% 90% 110% 99% 90% 110% 91% 80% 120%
Total Phosphorus 4718937 0.43 <0.06 NA <0.02 100% 70% 130% 97% 80% 120% 108% 70% 130%
Total Kjeldahl Nitrogen 4717461 12.0 12.0 0.0% <0.10 103% 70% 130% 100% 80% 120% 105% 70% 130%
Total Aluminum 4721917 1.20 1.42 16.8% <0.010 94% 70% 130% 93% 80% 120% 96% 70% 130%
Total Antimony 4721917 <0.020 <0.020 NA <0.020 101% 70% 130% 97% 80% 120% 115% 70% 130%
Total Arsenic 4721917 <0.015 <0.015 NA <0.015 101% 70% 130% 100% 80% 120% 104% 70% 130%
Total Cadmium 4721917 <0.005 <0.005 NA <0.005 103% 70% 130% 98% 80% 120% 111% 70% 130%
Total Chromium 4721917 <0.020 <0.020 NA <0.020 95% 70% 130% 99% 80% 120% 113% 70% 130%
Chromium VI 4723829 <0.002 <0.002 NA <0.002 102% 70% 130% 107% 80% 120% 104% 70% 130%
Total Cobalt 4721917 <0.010 <0.010 NA <0.010 96% 70% 130% 98% 80% 120% 110% 70% 130%
Total Copper 4721917 <0.020 <0.020 NA <0.020 95% 70% 130% 95% 80% 120% 102% 70% 130%
Total Lead 4721917 <0.020 <0.020 NA <0.020 97% 70% 130% 93% 80% 120% 100% 70% 130%
Total Manganese 4721917 0.147 0.165 115% <0.020 98% 70% 130% 99% 80% 120% 117% 70% 130%
Total Mercury 4721917 <0.0002 <0.0002 NA  <0.0002 102% 70% 130% 101% 80% 120% 96% 70% 130%
Total Molybdenum 4721917 <0.020 <0.020 NA <0.020 99% 70% 130% 103% 80% 120% 117% 70% 130%
Total Nickel 4721917 <0.030 <0.030 NA <0.030 96% 70% 130% 98% 80% 120% 106% 70% 130%
Total Selenium 4721917 <0.002 <0.002 NA <0.002 112% 70% 130% 106% 80% 120% 109% 70% 130%
Total Silver 4721917 <0.020 <0.020 NA <0.020 92% 70% 130% 90% 80% 120% 93% 70% 130%
Total Titanium 4721917 0.075 0.072 41% <0.010 101% 70% 130% 108% 80% 120% 114% 70% 130%
Total Tin 4721917 <0.020 <0.020 NA <0.020 99% 70% 130% 98% 80% 120% 112% 70% 130%
Total Zinc 4721917 <0.020 <0.020 NA <0.020 100% 70% 130% 97% 80% 120% 111% 70% 130%

Comments: NA Signifies Not Applicable
Duplicate NA: results are under 5X the RDL and will not be calculated.

Certified By:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 8 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: TERRAPROBE INC.
PROJECT: 02209049.000.0104
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 237992198
ATTENTION TO: Muna Mirghani

SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Trace Organics Analysis

Oil and Grease (animal/vegetable) in water VOL-91-5011 EPA SW-846 1664A & SM 5520 GRAVIMETRIC
Oil and Grease (mineral) in water VOL-91-5011 EPA SW-846 1664A & SM 5520 GRAVIMETRIC
Methylene Chloride VOL-91-5001 modified from EPASO30B & EPA  (pamyGC/MS
TRANS-1,3-Dichloropropylene VOL-91-5001 modified from EPASO30B & EPA  (pam)GC/MS
cis- 1,2-Dichloroethylene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
Chloroform VOL-91-5001 modified from EPASO30B&EPA  (pam)GC/MS
Benzene VOL-91-5001 g“zoﬁd(;‘;ed from EPAS030B & EPA  pemygoms
Trichloroethylene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
Toluene VOL-91-5001 g“zosd(;‘;ged from EPAS030B & EPA  pemygoms
Tetrachloroethylene VOL-91-5001 gnZOGd(;?Ded from EPA 50308 & EPA (P&T)GC/IMS
Ethylbenzene VOL-91-5001 modified from EPASO30B&EPA  (pamyGC/MS
1,1,2,2-Tetrachloroethane VOL-91-5001 gnZOGd(;?Ded from EPA 50308 & EPA (P&T)GC/IMS
1,2-Dichlorobenzene VOL-91-5001 gnZOGd(;?Ded from EPA 50308 & EPA (P&T)GC/MS
1,4-Dichlorobenzene VOL-91-5001 g“zc’sdéfl'ged from EPAS030B & EPA  pemyge/ms
Xylenes (Total) VOL-91-5001 ?206"(;‘;'39" from EPAS030B & EPA 5| cuLATION
Toluene-d8 VOL-91- 5001 5“2"6"(;?39" from EPAS030B & EPA  pnemyge/ms
4-Bromofluorobenzene VOL-91- 5001 gnzOGd(;ged from EPA 50308 & EPA (P&T)GC/MS
. ORG.-L5112 modifed fom EPA SW-846 3510C & g
Decachlorobiphenyl ORG-91-5112 ?0"8"2'29" from EPA SW846 3510C & e
Pentachlorophenol ORG-91-5114 g“;%‘;ed from EPA 3510C and EPA g
Di-n-butyl phthalate ORG-91-5114 g“;fg&ed from EPA 3510C and EPA s
3,3-Dichlorobenzidine ORG-91-5114 mociied from EPA 3510C and EPA  Geims
Bis(2-Ethylhexyl)phthalate ORG-91-5114 ?2"7"(')29" from EPA 3510C and EPA g

Total PAHs ORG-91-5114 g“;%ged from EPA 3510C and BPA ) ey ATION
2,4,6-Tribromophenol ORG-91-5114 g“;%ged from EPA 3510C and EPA g
2-Fluorophenol ORG-91-5114 g“;%ged from EPA 3510C and EPA g
Chrysene-d12 ORG-91-5114 g’;’g&ed from EPA 3510C and EPA g
phenol-d6 surrogate ORG-91-5114 g“;%ged from EPA 3510C and BPA g
Nonylphenols ORG-91-5122 modified ASTM D7485-16 CALCULATION

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 9 of 12
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] TEL (905)712-5100

La Oratorles FAX (905)712-5122

http://www.agatlabs.com

Method Summary

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 237992198
PROJECT: 02209049.000.0104 ATTENTION TO: Muna Mirghani
SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Nonylphenol Ethoxylates ORG-91-5122 modified ASTM D7485-16 CALCULATION
Al ORG.61.5112 modifed flom EPA SW846 3510C & g ecp
Dieldrin ORG-91-5112 ?OOBdl";'Sed from EPA SW846 3510C & o/ecp
Chlordane (Total) ORG-91-5112 modiied from EPA SW846 3510C & - caLcuLATION
DDT (0,p' + p,p)) ORG-91-5112 ?OOBdiged from EPA SW846 3510C & () oy ATION
Mirex ORG.61.5112 modified from EPA SW846 3510C & /e
80818
Hexachlorobenzene ORG-91-5112 EPA SW846 3510C & 8081B GCIECD
Hexachlorocyclohexane ORG-91-5112 gnOOijl-ged from EPA SW846 3510C & GC/ECD
-~ ORG.61.5112 modified from EPA SW-846 3510C & /e
80818
@ G@T VETHOD SUMMARY (V1) Page 10 of 12

Results relate only to the items tested. Results apply to samples as received.
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

CLIENT NAME: TERRAPROBE INC.
PROJECT: 02209049.000.0104
SAMPLING SITE:

http://www.agatlabs.com

Method Summary

AGAT WORK ORDER: 237992198
ATTENTION TO: Muna Mirghani
SAMPLED BY:

PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE
BOD (5) INOR-93-6006 Modified from SM 5210 B DO METER
Chemical Oxygen Demand INOR-93-6042 g“zozd(;f"sd from SM 5220 Aand SM gpe - TROPHOTOMETER
. modified from EPA 1684,0N MOECC
Total Suspended Solids INOR-93-6028 E3139 SM 2540C.D BALANCE
. modified from MOECC E3015; SM
Cyanide, SAD INOR-93-6051 4500-CN- A, B, & C TECHNICON AUTO ANALYZER
Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA
Total Phosphorus INOR-93-6022 modiied from SM 4500-P B and S spECTROPHOTOMETER
. . modified from EPA 351.2 and SM
Total Kjeldahl Nitrogen INOR-93-6048 4500-NORG D LACHAT FIA
. modified from EPA 200.8, 3005A,
Total Aluminum MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Antimony MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Arsenic MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Cadmium MET -93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Chromium MET-93-6103 3010A & 60208 ICP-MS
Chromium VI INOR-93-6073 modified from SM 3500-CR B LACHAT FIA
modified from EPA 200.8, 3005A,
Total Cobalt MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Copper MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Lead MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Manganese MET-93-6103 3010A & 60208 ICP-MS
Total Mercury MET-93-6100 g\odlfled from EPA 245.2 and SM 3112 CVAAS
modified from EPA 200.8, 3005A,
Total Molybdenum MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Nickel MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Selenium MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Silver MET-93-6103 3010A & 60208 ICP-MS
o modified from EPA 200.8, 3005A,
Total Titanium MET-93-6103 3010A & 60208 ICP-MS
) modified from EPA 200.8, 3005A,
Total Tin MET-93-6103 3010A & 60208 ICP-MS
Total Zinc MET-93-6103 modified from EPA 200.8, 3005A, ICP-MS

3010A & 6020B

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 11 of 12
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Mississauga, Ontario L4Z 1Y2
Ph: 905.712.5100 Fax: 905.712.5122

Laboratory Use Only
Work Order #: _ZSTGI q 2 l q ¥
| (e ™5 |

5835 Coopers Avenue

webearth.agatlabs.com
Cooler Quantity:

Chain of Custody Record

If this is a Drinking Water sample, please use Drinking Water Chaln of Custody Form (potable water consumed by humans)

LY | N

Arrival Temperatures:

Report Information: Z s OVAY) ", Regulatory Requirements: Custody Seal Intact: IYes CINo On/A
GCompany: < \r\ \‘ Véf M/ (Please check all applicabie boxes) ) — 7S :E' ¢ /_,7’
Contact: M Aa M \f"'}‘lﬂ\ﬂ. AN . [] Regulation 153/04 |[] Excess SoiisRa06 | [ Sewertse
[ tz H i .
Address: o » p N o Y2 Co anitary - [T Stom . Turnaround Time (TAT) Required:
Table < e ore— Table ———— [\MPdfpn/ Blee | gy
g w3 Indicate One - ! JV \ R lar TAT
[Jind/Com ks egular 5 to 7 Business Days
2 {JRes/Park . B
Phone: q 4“‘?52 f= o Fax: OlAgriculture |:| Regulation 558 I:I PYO'V. Water Quality Rush TAT (rush Surcharges Apply)
Reports lo be sent to: A {-\.‘ Ay = Objectives (PWQQ)
1. Email: MAAAA SN M dnd §,/ ’”'f"\"/""‘ De. Ca Sl Ol (e ) 3 Business 2 Business Next Business
) == [Ocoarse DCCME [:lOther D Days D Days D Day
2. Email: [JFine Indicate One OR Date Required (Rush Surcharges May Apply):
Project Information' Is this submission for a Report Guidellne on
- - L oy 7 Record of Site Condition? Certificate of Analysis Please provide prior notification for rush TAT
Project: / 0O 5\(? \;\ Oecre r\\ [ ] tA\‘ 0 Iy *TAT is exclusive of weekends and statutory holidays
Site Location: Yes No Yes No
S led B D D D For ‘Same Day’ analysis, please contact your AGAT CPM
ampled By:
AGATpQ ty# ) 0. Reg 153 O.Bce| O.Reg40s | O E
uote #. PO: - O (5] =
Please note: If quotation number is not provided, client will be billed full price for analysis Sample Matrix Legend 8 . g @ 2 Z'g
B Biota E él] -Fé % (7%, ..‘, ", 2
N = o -
invoice Information: Bill To Same: Yes [ No [J || GW  Ground Water o m ss|28|€x[nl ¢ Nigr &
: E S [ = =] g
Contact: Be=mmiBaint 2 0 2E|E plt |3 + 3 B e
Address: S Soi B 8 4 gD & § % E— ﬁ f ]~ 5 8
. . o = ol8 S & S Ul g T 3
SD  Sediment g 8= |2 9§imgg:m‘,\\_&_ 3
il 3 > 123 ° \ i =
Email: SW  Surface Water = S 5 2 ga B 3 S 2[8 ‘S\}\ j o 5
s flzlo|l5 2 3|3 2|3 || ,:?‘\ z
w | [ A o = = B Es
Dat Ti Sampl Comments/ S8 |xlela El=0lgal85|8|%| S g
e ate ime #of ample v/l B 8 T|l@m|o g 2 oa I8N 8 = IFEN = [R2IAD I
marialeldentiieation Sampled Sampled | Contsiners | Matrix Special Instructions s |z |68 |8 SEld&|DE S| oS €
> \A T ~7 oo 1 1 Al
e (/11 Hoo P 2 | (oW N ad
A
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AM
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AM
PM
AM
PM
A
P
AM
PM
AM
PM
AM
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AM
PM
AM
PM
Samples Relinguished By(Pnnt)Na and Sig B Date B Time Samples Received By (Print Name and Sign): - Date f) Tlme‘ v
) U e o -7 /@ g
O L % \\'\\D o Foly 21220l NTA L {4 1Y San {2 3D en
Samplorpernqunrh dBy(PrlntNﬂmcandSth) Date Time == SamplesWecewedBy(PnnlNameanuS\gn){ Date \ Time v Page of
Samples Relinquished By (Print Name and Sign): Date Time Samples Received By (Print Name and Sign): Dawe Time No: T 1 Za 2 8 6 3
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Reference No. 02209049.000 - 0104

Page 1 of 1

MECP Well Records Summary

‘Well Usage

WELLID | MECP* WWRID | Construction Method |  Well Depth (m) — — W::::gf;’i"" Staﬁfn‘z;‘;:}evel Top °{§§;§§:*Dep'h ]:)":::;" (‘::bsgc:;i" Date Completed
1 3706485 Cable Tool 19.8 Water Supply Domestic 10.7 5.5 6.4 15.8 4/24/1987
2 3706643 Cable Tool 17.7 Water Supply Domestic 16.5 4.3 10/17/1987
3 3705110 Rotary (Air) 26.5 Water Supply Commerical 25.0 3.7 11/18/1977
4 3701390 Cable Tool 16.8 Water Supply Domestic 12.2 6.1 2/1/1949
5 3707970 Cable Tool 18.3 Water Supply Domestic 5.5 4.6 11/4/1991
6 3701402 Cable Tool 25.9 Water Supply Domestic 25.0 6.1 21.0 25.0 3/21/1957
7 7313983 Boring 3.0 Monitoring & Test Hole | Monitoring & Test Hole 1.4 9.0 6/12/2018
8 7313984 Boring 9.2 Monitoring & Test Hole | Monitoring & Test Hole 6.1 9.2 6/11/2018

**mbgs: meter below ground surface

5

%! Terraprobe Inc.




UM | | |z | | |

UN PLOTTED

[9R [ 4 1

Eev. |[9® [0 30,5

Basin 1214 | | |

-

ECOR
" 37N 1340
I RECEIVED
WON}A.RO AP LD
The Well Drillers Act GEoLoctoAL BaartH

Department of Mines, Province of Ont#rldJEPARTa:.E%T G MINES

Water Well Recor ¥
ot 5 L

2
W%/@ (;cres é/

uding pump)

Pipe and Casing Record Pumping Test

Casing diameter(s)..é. .
Length(s) of casing(s) ... /
Lengthofscreen..........0. . ... .. ... . .. .. .. .
Typeofscreen. .............. ... . ... .. .. .. .. ..
Typeofpump........... ... ... .. .. . . ... ..
Capacityof pump. .. ............. ... ... .. .. .
Depth of pump setting . ... .. .......... .. .. .

Date.

Developed Capacxty /
Duration of Test. .. .

Pumping Rate. . ...

Is well a gravel-wall type? . . . ﬁ;}d“’f} e

4 fM A A

.. | Drawdown . ..,ff."-»' 2"
.. |Static level of completed well . ‘2&0 f

Water Record

Kind (fresh or mineral) . .
Quality (hard, soft, contains iron, sulphur etc.) . .............. ... . ..

Appearance (clear, cloudy, coloured) .
For what purpose(s) is the water to Wd?

™ 7
A ] vme | xma

Water Horxzon (s) Water

No. of Feet
Water Rises

([ Ho Ak

20

How far is well from possible source of confaminati

What is source of contamination?. ..

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

Well Lo .
¢ Location of Well
Drift and Bedrock Record .From To .
o & ; In diagram below show distances of well
yd N R t from road and lot line

Situation: Is well
Drilling Firm 7"

Address . .4
Recorded by . .
Date.

C53.88

| .Address .,;/ / { £ kﬂ?/yf&”&ﬁ/ ¢ L

..Licence Number .



RA N N
Elev. |2 ® [©013,1,0]

The Water-well Drillers Act, 1954
Basin [214] | | L] Department of Mines

Water-Well Record

(day) (;non.th.) o
Pipe and Casing Record Pumping Test
Casing diameter(s) .....0.. .. Lo Static level ........ ,26? .........................................................
Length(s) eeveervvvverrireinenne /éﬂ .................................... Pumping rate 700@1/& .....................................
TYPE Of SCIEEI ...coovuerreeriiriereeererronsseessressnsssnssnssserssessasssspassssssass Pumping level ...... 0 ........................................................
Length Of SCIEEIM ....cccivvvvcnreiirreriireeerserissesnessensasassassssosssnnassssssans Duration of test ... L et B eeirevsnssetesiansseressssassesesses
Well Log Water Record
Depth (s) Kind of water
Overburden and Bedrock Record From - To at which No. of feet (fl;esg, sv;.?t;,
ft. ft. water(s) water rises or su[phur)
found
e
. <% 2’ 0 / IqM — yd
= /% '3 TR BR7 a#zz
For what purpose(s) is the water to be used? Location of Well
In diagram below show distances of well from
road and lot line. Indicate north by arrow.
Ayl
S Cnn
Ry : ‘l B
o b1 } \i \C b K‘
\5
V%
t\ 2 'NE
.................................. \;"‘. Dgcgnnro L
Name of Driller .! P At
V4 AY
AdAress aeeciedelimnenariieerennans N '3 ! L %
/om' “\ /9 Z
.......................................................... / Al hoercnne ool /2
Licence Number....£.8.53.%............ fo TN “n £
I certify that the foregoing \ &
statements of fact are true. =
a7,

Signature of Licensee

Form 5

- CSS.S8
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Ministry of the ~___The Ontario Water Resources Act /L’/xe

Environment "WATER WELL RECORD
Ontari , wyicie con.
ane e nernows gmy  [3705110 | B0 CeN 1 0)

COUNTY OR DISTRICY TOWNSHIP, BOROUGH, CITY. TOWN, VILLAGE < . . CON.. BLOCK. TRACT, SURVEY ETC/ 15’97 .

ond : : o \SR A s 20

oAt coMPLETED 48.53

18 ‘1 vn‘ﬂ.

=)

Napanee DAY "o
G BAS!IN_CODE " i [
o iy O%2p ép 24 1)
47
=4 |
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS) i
MOST DEPTH - FEET ‘
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION — —

brown clay packed 0 15 (
| grey limestone hard 15 | 87 |

|
;
|
\
]
l
] l
\
ED N IEE m&f&m
(31 D L ||[|l||‘|1l[1|111||11|l|11111]|lrlllf-llllu
[32] con L Lol b baald 111[1)11 G b b b b e D b b P L e b ) L
1 2 10 14 15 21 43 54 85 75 80
SIZE(5: OF OPENING 31-33 DIAMETER 34-38 | LENGTH 39-40 |
T41])  WATER RECORD d@ CASING & OPEN HOLE RECORD 2 (o ne) |
i
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET w SNCHES FEET |
AT - FEET A MATERIAL THICENESS FROM 10 €C MATERIAL AND TYPE DEPTH TO TOP NETRED |
00 ) of meeme 3 %ULPHUR 2 (8] OF SCREEN |
1011 'XSTEEL 7z Bas| | P I
2 2 [] SALTY 4 (] MINERAL FEET
2 [J GALVANIZED
RETLY Y 9 3 88
FRESH 3 SULPHUR [J CONCRETE
o 0 O6¥% ol 0 0020 61] PLUGGING & SEALING RECORD
2 [] SALTY & [] MINERAL 4 [J OPEN HOLE
. 1] 20-2 DEPTH SET AT - FEET
FTXTY I 72 17-181 1 ] STEEL . 3 | PRPIR St MATERIAL AND TYPE (CEMENT GROUT
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Ministry of the Environment. Conservation and Parks
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Zoom in to confirm your location and results
Latitude: 44.24593 Longitude: -76.96378 I"*. \
UTM Zone: 18 \'«\ \
Easting: 343206.34 Northing: 4901063.92 L : \
Upper Tier Municipality: COUNTY OF LENNOX AND ® \
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Lower Tier Municipality: TOWN OF GREATER ' : A\
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Township Concession and Lot RICHMOND CON 1 A
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MECP District: Kingston
MECP Region: Eastern Region I\'-.
Source Protection Details for Location
Source Protection Area: Quinte
Wiew Source Protection Plan
Wellhead Frotection Area: No
Wellhead Protection Area E (GUDI): No ‘E\ﬁiﬁ
Intake Protection Zone: No '_.\ $aﬁﬂg
Issue Contributing Arsa: No \
Significant Groundwater Recharge Area: No
Highly Yulnerable Aquifer: Yes ; score is 6 %
Event Based Arsa: No St
Wellhead Protection Area Q1: No i
Wellhead Protection Area O2: No
Intake Protection Zone Q: No -.
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‘ 240 Marilyn Avenue, Napanee, Ontario
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8a Fine-textured
glaciolacustrine
deposits

&ilt and clay, minor sand and
gravel
Maszszive to well laminated
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Glaciolacustrine deposits

gilt and clay, minor sand, basin and
quiet water deposits
Pleistocene
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Active coordinate

44° 14' 45" N, 76° 57' 45" W (44.245833,-76.962500)
Retrieved: Sat, 25 Feb 2023 15:35:02 GMT
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Location summary

These are the locations in the selection.

IDF Curve: 44° 14' 45" N, 76° 57' 45" W (44.245833,-76.962500)
Results

An IDF curve was found.

Coordinate: 44.245833, -76.962500
IDF curve year: 2010
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Coefficient summary

IDF Curve: 44° 14' 45" N, 76° 57' 45" W (44.245833,-76.962500)
Retrieved: Sat, 25 Feb 2023 15:35:02 GMT

Data year: 2010
IDF curve year: 2010

Return period
A
B
Statistics

Rainfall intensity (mm hr'1)

Duration 5-min
2-yr 119.3

5-yr 157.9
10-yr 183.5
25-yr 215.8
50-yr 239.7
100-yr 263.0

Rainfall depth (mm)

Duration 5-min
2-yr 9.9
5-yr 13.2
10-yr 15.3
25-yr 18.0
50-yr 20.0

100-yr 21.9

Terms of Use

You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.

2-yr
21.0
-0.699

10-min
73.5
97.3
113.0
133.0
147.7
162.0

10-min
12.2
16.2
18.8
22.2
24.6
27.0

5-yr
27.8
-0.699

15-min
55.3
73.3
85.1
100.1
111.2
122.0

15-min
13.8
18.3
21.3
25.0
27.8
30.5

Ontario Ministry of Transportation | Terms and Conditions | About

Last Modified: September 2016

10-yr
323
-0.699

30-min
34.1
45.1
52.4
61.7
68.5
75.2

30-min
17.0
22.6
26.2
30.8
34.3
37.6

25-yr
38.0
-0.699

1-hr
21.0
27.8
32.3
38.0
42.2
46.3

1-hr
21.0
27.8
32.3
38.0
42.2
46.3

2-hr
12.9
17.1
19.9
234
26.0
285

2-hr
25.9
34.2
39.8
46.8
52.0
57.0

50-yr
42.2
-0.699

6-hr
6.0
7.9
9.2
10.9
121
13.2

6-hr
36.0
47.7
55.4
65.2
724
79.4

12-hr
3.7
4.9
5.7
6.7
74
8.2

12-hr
44 .4
58.7
68.2
80.3
89.2
97.8

100-yr
46.3
-0.699

24-hr
23
3.0
3.5
41
4.6
5.0

24-hr
54.7
72.4
84.1
98.9
109.8
120.5



