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Property and Confidentiality

“This report can only be used for the purposes stated therein. Any use of the report must take into
consideration the object and scope of the mandate by virtue of which the report was prepared, as well
as the limitations and conditions specified therein and the state of scientific knowledge at the time the
report was prepared. Englobe Corp. provides no warranty and makes no representations other than
those expressly contained in the report.

This document is the work product of Englobe Corp. Any reproduction, distribution or adaptation, partial
or total, is strictly forbidden without the prior written authorization of Englobe Corp. and its Client. For
greater certainty, use of any and all extracts from the report is strictly forbidden without the written
authorization of Englobe Corp. and its Client, given that the report must be read and considered in its
entirety.

No information contained in this report can be used by any third party without the prior written
authorization of Englobe Corp. and its Client. Englobe Corp. disclaims any responsibility or liability for
any unauthorized reproduction, distribution, adaptation or use of the report.

If tests have been carried out, the results of these tests are valid only for the sample described in this
report.

Englobe Corp.’s subcontractors who have carried out on-site or laboratory work are duly assessed
according to the purchase procedure of our quality system. For further information, please contact your
project manager.”
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1 Introduction

Englobe Corp. (Englobe) was retained by Oak Valley Health. to complete a Hydrogeological investigation
and water balance assessment for the proposed development at 4 Campbell Drive in Uxbridge Ontario
(Herein referred to as “the site”). The proposed development will involve an addition of a slab on grade
Hospital Building, paved parking surfaces, underground utilities installation and a stormwater management
pond (SWMP). Currently the site is occupied by an existing UXMED building, a cottage hospital and
paved/landscaped areas. The proposed hospital building addition will be in the central part of the site with
an approximate building footprint area of 6300 m?/0.63 hectares. Currently the property and the immediate
neighboring areas are serviced with municipal water and sewage services. The property is surrounded by
Service Ontario facility to the east, vacant field to the west, residential subdivisions to the south and
residential apartment building to the north.

Terraprobe (now Englobe Corp) previously two Hydrogeological investigations at the site (File No. 1-19-
0022-46, dated April 12,2019 and File No. 1-19-0022-46.1 dated May 2020). Geotechnical assessment for
the proposed development is presented under a separate cover File No.: 02310769.002.

This hydrogeological investigation includes an overview of the existing geological and hydrogeological
conditions at the Site and the surrounding area, an assessment of the hydrogeological constraints, impacts
of the proposed development on the local groundwater use and provides an estimation of construction
dewatering requirements during the proposed development phase.

If needed, the results of this investigation can be used in support of an application for a Category 3 Permit
to Take Water (PTTW) or an Environmental Activity Sector Registry (EASR) for construction dewatering
from the Ministry of the Environment, Conservation and Parks (MECP).
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Scope of Work

The following tasks were completed as part of the Hydrogeological Investigation:

3.1

Background Review: A review of available background geological and hydrogeological information
utilizing resources such as Ontario Geological survey (OGS), Ministry of Environment Conservation
and Parks (MECP), Oak Ridges Moraine Groundwater Program (ORMGP), and Ministry of Natural
Resources and Forestry (MNRF) databases.

Review of Regulatory Mapping: Applicable regulatory authority mapping was reviewed in terms of
the location of the site.

Site Inspection: A visual inspection of the Site and surrounding areas was conducted to determine
local topography and drainage, and an assessment of hydrogeologically significant features.

Groundwater Level Monitoring and Hydraulic Conductivity Testing: Groundwater levels were
monitored within the monitoring wells installed by Englobe Corporation. Hydraulic conductivity testing
was conducted within the monitoring wells to confirm the hydraulic conductivity of the sub-soil profile
within the screened intervals.

Guelph Permeameter Testing: In-situ infiltration tests were conducted at the location of proposed
Low Impact Development (LID) measures.

Groundwater Quality Testing: Groundwater quality was assessed against applicable sewer use by
law or Provincial Water Quality Objectives (PWQO).

Review of Proposed Site Development Concept: The proposed site development plans were
reviewed to confirm the proposed invert elevation for developing underground structures.

Water Balance Assessment: Water balance assessment for the site was completed for the entire site
based on the development plans provided.

Source Water Impact Assessment: Appropriate mitigation measures to address hydrogeological
function following property development.

Groundwater Control Requirements: Groundwater control requirements (if applicable) during
construction (Short Term) and post construction (Long term) were addressed as part of the
investigation.

Applicable Regulations and Policies

Lake Simcoe Region Conservation Authority (LSRCA)

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 the valley and stream corridors. The site is located within the Uxbridge
Brook Creek watershed, within the Lake Simcoe and Couchiching/Black River Source Protection Area. The
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subject site is partially located within a regulated LSRCA area. A tributary of Uxbridge Brook passes through
the northwestern corner of the property, and therefore there are associated hazards (Meander belt erosion,
erosion Hazard and flooding). Natural Heritage features (woodland) and Hydrologic features (wetlands) were
also identified in the study area. Regulatory and watershed maps are presented in Appendix A.

3.2 Clean Water Act 2006

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
(WHPASs), 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.

Based on the review of MECP’s Source Protection Information Atlas and regulation area mapping, the
following information was obtained:

Associated Policy Area Applicability ‘

Conservation Authourity LSRCA

Source Protection Area Lakes Simcoe and Couchiching/Black River

Conservation Regulated Area Yes

Wellhead Protection Area (WHPA) WHPA-A ; Score : 10
WHPA-Q1 and WHPA-Q2

Significant Groundwater Recharge Area (SGRA). No

Highly Vulnerable Aquifer (HVA) Yes. Vulnerability score 6

Intake Protection Zone Westernmost Portion of the site is located in
Intake Protection Zone 3 (Score 4.5)

Oak Ridges Moraine (ORM) No

Niagara Escarpement Plan Area No

Greenbelt Protection Act Area No

3.3 South Georgian Bay Lake Simcoe Source Protection Region Approved
Source Protection Plan

The Property is subject to policies LUP-12 and LUP-13. Briefly, it is required that the hydrogeological study
demonstrate that the existing water balance can be maintained using best management practices such as
low impact development (LID) and the use of these practices to maintain recharge rates is mandatory.
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4 Site Description

4.1 Site Location and Description

The site (Figure 2A) has a total area of 5.5 hectares and currently is occupied by an existing UXMED building,
a cottage hospital and paved/landscaped areas The proposed development (Figure 2B) will involve an
addition of a slab on grade Hospital Building, paved parking surfaces, underground utilities installation and
a stormwater management pond (SWMP). Currently the site is occupied by an existing UXMED building, a
cottage hospital and paved/landscaped areas. The proposed hospital building addition will be in the central
part of the site with an approximate building footprint area of 6300 m?2/0.63 hectares.

4.2 Topography and Surface Drainage

The topography at the site is relatively flat with surface elevation varying from 274.0-275.8 masl. Grade at
the property generally slopes downwards to the northwest except in the eastern portion of the property where
it slopes downwards to the southeast. Based on the preliminary existing drainage plans (Appendix J)
provided to Englobe, the surface water from the eastern part of the property (Existing UXmed center and
parking lot and Existing Cottage Hospital and Parking lot) flows to a a storm sewer on Campbell Drive.
Surface water from the remaining part of the property including some external catchment areas flows to the
Uxbridge Brook creek and the associated wetland in the Northwest corner of the site.

The nearest surface water features are a tributary of Uxbridge Brook that passes through the northwest
corner of the site and a tributary of Uxbridge Brook present as a pond and creek approximately 120 m east
of the property.

4.3 Physiography and Local Geology

Based on published literature and mapping, the Site is located within the Peterborough Drumlin Field
physiographic region characterized by Clay till plains. The overburden in the region consists of coarse
textured glaciolacustrine deposits. This material is generally characterized as sand, gravel, minor silt and
clay from foreshore and basinal deposits. The bedrock in the vicinity of the property consists of the Blue
Mountain Formation comprising of shale and limestone. Physiography and geological maps are presented
in Appendix B.

4.4 Regional Hydrogeology

The Hydrogeological conditions for the site and the study area are inferred based on available well records
and published literature. Oak Ridges Moraine Ground Water online mapping portal was also utilized to study
regional hydrostratigraphy. The following hydrostratigraphic units are identified at the site and in the study
area:

» Channel Silt Aquitard: Low permeability meltwater channel with an approximate thickness of 13
meters, forms the upper most layer of sediments at the site and in the study area. Limited vertical
movement of groundwater is expected thus limiting the recharge to the underlying channel sand
aquifer.

Hydrogeological Investigation | 4 Campbell Drive, Uxbridge, Ontario

Englobe Corp. | August 29, 2024, | Englobe reference: 02310769.003 Page No. 4



» Channel Sand Aquifer: Consists of permeable sand and gravel deposits in meltwater channels.
This unit is also exploited for municipal water use.

» Lower Newmarket Till Aquitard: Lower Newmarket till in the study area forms the divide between
the upper channel aquifer and the deeper aquifer i.e. Thorncliffe and Scarborough formation. The
thickness of this layer is between 16 m -25 m as noted in the ORMGP cross section (Appendix
C)

» Thorncliffe Formation Aquifer: Comprise of glaciofluvial deposits of sand and silty sand.
Municipal well PW6 located approximately 15 meters from the southern boundary of the site is
screened in this unit. The layer in the study area and site is approximately 16 meters thick.

At a regional level, groundwater moves through the sub watershed from the elevated areas of the Oak
Ridges Moraine south of the site toward Lake Simcoe to the north. Shallow groundwater flow is affected by
variations in the surface geological materials, which restrict vertical recharge. Additionally, shallow
groundwater is influenced by various watercourses within the sub watershed, which are sustained by
groundwater discharge.

4.5 Summary of Well Records

A review of MECP well records was conducted for 500 m surrounding the subject property. A total of 101
well records were identified within the study area. Thirty-nine (39) wells were identified as domestic use
waters supply wells. All other wells were noted as test holes/monitoring wells, abandoned or not in use.
Municipal water supply well PW6 (1911055) is located approximately 15 meters from the southern boundary
of the site. The location of the well records is shown in Figure 3, whereas the individual well records are
attached as Appendix D. Predominantly all water supply wells are screened in overburden with depths
ranging from 6.1-68.0 mbgs. Private well users within the study area are anticipated.

5 Results of Subsurface Investigation

A subsurface investigation was completed at the Site by Englobe between June 17-20, 2024. Seventeen
(17) boreholes in the vicinity of the proposed development were advanced to depths ranging from 5.2-8.2
mbgs.

The boreholes were drilled by a specialist drilling contractor using a track-mounted drill rig power auger. The
borings were advanced using continuous flight solid stem augers and were sampled at 0.75 m (up to 3.0 m
depth) and 1.5 m (below 3.0 m depth) intervals with a conventional 50 mm diameter split barrel sampler
when the Standard Penetration (SPT) was carried out (ASTM D1586). The field work (drilling, sampling, and
testing) was observed and recorded by a member of our field engineering staff, who logged the borings and
examined the samples as they were obtained.

Water levels were measured in open boreholes upon completion of drilling. Standpipe piezometers or
monitoring wells comprising 50 mm diameter PVC pipes were installed in selected boreholes to facilitate
groundwater monitoring and for hydrogeological purposes. The PVC tubing was fitted. Upon installation, an
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elevation survey of the monitoring wells relative to a local datum was completed so that the relative
groundwater flow direction can be assessed.

The borehole and monitoring well locations are outlined in Figure 2A & 2B. 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. 02310769.002, 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.

5.1.1 Surficial Layers

A surficial topsoil layer (about 100 to 300 mm thick) was encountered in Boreholes 24-3, 24-5, 24-7 and 24-
9 to 24-16. The topsoil was noted to be dark brown to black in color and predominantly consisted of a silt
matrix with organic presence. A layer of asphaltic concrete (about 90 to 150 mm thick) was encountered in
Boreholes 24-1, 24-2, 24-4, 24- 6, 24-8 and 24-17) at the ground surface which was underlain by an
aggregate layer (about 40 to 310 mm thick). The aggregate material (comprising sand and gravel) was noted
to be typically in a compact and damp condition.

5.1.2 Earth Fill

A zone of earth fill was encountered in all boreholes (except Boreholes 24-10 and 24-11) beneath the topsoil
layer/pavement structure and extended to depths varying from about 0.8 m (boreholes 24-1, 24-3, 24-4, 24-
6, 24-9, 24-13, 24-15, 24-16 and 24-17) to about 2.6 m (Borehole 24-5) below existing grade. The earth fill
materials predominantly consisted of sandy silt/sand with trace to some silt/silty sand with trace amounts of
clay and gravel as well as organics.

5.1.3 Native Soil

Undisturbed native soil was encountered in all boreholes beneath the zone of earth fill material and extended
to the full depth of investigation (up to maximum about 8.2 m depth below existing grade).

Silt with trace to some clay and trace to some sand was encountered in all boreholes (except Boreholes 24-
11, 24-12, 24-14 and 24-15) at depths varying from about 0.8 (Boreholes 24-1, 24-3, 24-4, 24-16 and 24-
17) to 4.6 m (Borehole 24-10) and extended to depths varying from about 4.6 m (Boreholes 24-13) to 8.2 m
(Borehole 24-6) below existing grade.
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Sandy silt with trace amount of clay was encountered in Boreholes 24-6 and 24-15 at about 0.8 m depth and
extended to depths varying from about 1.5 m (Borehole 24-6) to 3.0 m (Borehole 24-15) below existing
grade.

Clayey silt with trace amounts sand was encountered in Borehole 24-8 at about 1.5 m depth and extended
to about 2.3 m depth below existing grade.

Sand with trace to some silt/silty sand with trace to some gravel and trace amounts of clay was encountered
in Boreholes 24-9 to 24-15 at depts varying from about 0.2 m (Borehole 24-11) to 4.6 m (Borehole 24-13)
and extended to depths varying from about 1.8 m (Boreholes 24-9) to 6.7 m (full depth of investigation,
Boreholes 24-10 to 24-15) below existing grade.

Sand and gravel with trace amounts silt was encountered in Borehole 24-13 at about 0.8 m depth and
extended to about 2.3 m depth below existing grade.

The detailed stratigraphic conditions are presented on the accompanying borehole logs provided in
Appendix E. 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 F.

5.2 Monitoring Wells Installation

Monitoring wells were installed in selected 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 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:

Wel Ground Top of Screen Bottom of Screen
Well ID Diameter IESI:\I;:it?:n Depth Screened Unit

(mm) (masi) e Elev. (masl) Depth (mbgs) Elev. (masl)
BH24-1 50 276.6 3.1 2735 6.1 270.5 Silt
BH24-2 50 277.2 3.1 2741 6.1 271.1 Silt
BH24-3 50 276.9 3.1 2273.8 6.1 270.8 Silt
BH24-4 50 277.3 3.1 274.2 6.1 271.2 Silt
BH24-5 50 277.2 3.1 2741 6.1 271.1 Silt
BH24-6 50 276.8 3.7 273.1 6.7 270.1 Silt
BH24-7 50 277.6 3.1 274.5 6.1 271.5 Silt
BH24-8 50 278.0 3.1 275.0 6.1 272.0 Silt
BH24-9 50 275.9 3.1 272.9 6.1 269.9 Silt
BH24-10 50 276.0 3.0 273.0 6.0 270.0 Silt
BH24-11 50 275.7 1.9 273.8 49 270.8 Sand
BH24-12 50 275.7 1.6 274.4 46 271.1 Sand
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Bottom of Screen

Ground Top of Screen
well Surface
Well ID Diameter ) Depth Screened Unit
(mm) Elevation Elev. (masl) Depth (mbgs) Elev. (masl)
(masl) (mbgs)
BH24-13 50 276.7 3.0 273.7 4.6 2721 Silt
BH24-15 50 277.6 3.0 274.6 6.1 271.2 Sand

5.3 Groundwater Elevations

Groundwater levels were recorded manually in all installed monitoring wells on July 03,2024.
Groundwater levels varied between 1.6-2.5 mbgs (Elevations: 273.9-276.2 masl) representing the
groundwater conditions in overburden at the site. Groundwater levels are currently being monitored in
all monitoring wells to assess the seasonal fluctuations in groundwater at the site. The report will be
updated with additional data upon completion of the monitoring.

July 03,2024

Well ID Ground Surface Elevation

(masl)

Groundwater Depth (mbgs) Groundwater Elevation (masl)

BH24-1 276.6 1.65 274.95
BH24-2 277.2 252 274.74
BH24-3 276.9 245 274.47
BH24-4 277.3 2.39 274.92
BH24-5 277.2 2.50 274.73
BH24-6 276.8 2.08 274.77
BH24-7 277.6 1.40 276.22
BH24-8 278.0 2.31 275.74
BH24-9 275.9 1.95 273.99
BH24-10 276.0 1.37 274.72
BH24-11 275.7 1.77 274.01
BH24-12 275.7 1.7 274.04
BH24-13 276.7 1.6 275.13
BH24-15 277.6 1.73 275.83

Based on initial groundwater measurements, shallow groundwater flow is inferred to flow northwest towards
Uxbridge Brook Tributary in the western part of the site. The flow in eastern part of the site is inferred
southeast hence indicating a groundwater divide trending North-South (approximately). A groundwater flow
direction map prepared as part of the last hydrogeological investigation at the site (File: 1-19-002246.1) is
presented in Appendix G. An updated groundwater flow map will be prepared at a later stage.
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5.4 Estimation of Hydraulic Conductivity

5.4.1 Estimation from Grain Size Distribution

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. HydrogeoSieveXL was found to calculate K values essentially
identical to those reported in the literature, using the published grain-size distribution curves. The complete
report for each sample is provided along with the grain size results in Appendix F.

Borehole No./Sample ID SaDn;s:;:lg E?ercgtl:gg Soil Description Bzt Hytzlg:cl)i;;):r:;ductivity et
(mbgs) (masl)
BH24-16, SS3 1.5 278.3 Sandy Silt 2.6 x107
BH24-15, SS3 1.5 2761 Sandy Silt 3.4x108
BH24-12, SS4 23 273.3 Silty Sand 3.4x108
BH24-8, SS3 1.5 276.5 Clayey Silt 2.6 x10°
BH24-6, SS4 23 274.6 Silt 1.4x108
BH24-1, SS3 1.5 2751 Silt 9.0x 10°

5.4.1 Estimation from In-Situ Hydraulic Conductivity Testing

The hydraulic conductivity was also determined based on single well response/rising head tests in
selected wells. 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 various intervals throughout the tests. The data from the tests were analyzed
using the Hvorslev method included in the Aquifer Test V.7 software package.

The results of the analysis are presented in Appendix H. The hydraulic conductivity values calculated
from the in-situ tests are as follows:

Top of Well Bottom of
Monitoring Screen Well Screen Screened Geological Hydraulic Conductivity (m/s)
Well ID Elevation Elevation Unit B (i)
(masl) (masl)
BH24-1 273.5 270.5 Silt 7.0x 107
BH24-2 2741 2711 Silt 3.7x 107
BH24-6 2731 270.1 Silt 3.1x107
BH24-8 275.0 272.0 Silt 2.3x 107
46x107
BH24-10 273.0 270.0 Silt 2.3x107
BH24-11 273.8 270.8 Silt 2.2x 107
BH24-15 274.2 271.2 Sand 6.4 x 106
BH24-13 2751 2721 Silt 3.3x107

Based on the single well response tests, the hydraulic conductivity in native soils varied from 6.4 x 10-6to
7.0x 107,
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5.4.1 Field Saturated Hydraulic Conductivity

The proposed development may include low impact development provision for on-site storm water
management. As such an assessment of soil infiltration rates will be required as a component of the
storm water management design.

A total of three (3) in-situ infiltration tests (GP1 to GP3) were conducted onsite on June 19, 2024, at
approximate locations are shown on Figures 2A& 2B. The test was performed using a Guelph
Permeameter (Model 2800). The test locations and depths were provided by the client. The soil type,
in-situ hydraulic conductivity and infiltration rate measured at the test locations/depths during the field
tests are summarized as follows:

Estimated
Test Test Depth Test Depth Hydraulic Infiltration rate
Location (mbgs) (masl) Conductivity (cm/s) (mm/hour)
GP1 Sandy Silt, trace to some clay 1.6 275.0 2.1x10% 14
GP2 Silty Sand, trace gravel, trace clay 1.6 275.3 8.1x10% 46

Sandy Silt, trace to some gravel, 14

GP3 trace to some clay

1.6 276.4 4.8x 106

The design infiltration rates should be evaluated based on applicable safety correction factor (s) as per
TRCA Low Impact Development Stormwater Management Planning and Design Guide, Table C1.

5.5 On-Site Groundwater Quality

Groundwater sample was collected by Englobe and analyzed by a Canadian laboratory accredited and
licensed by the Standards Council of Canada and or the Canadian Association for Laboratory
Accreditation. One (1) unfiltered groundwater sample was collected from monitoring well BH24-7 on July
05, 2024. The water sample was analyzed and compared against the parameters listed under the
Durham Region Sewer Use By-law and the Provincial Water Quality Objectives (PWQO). The table
below presents the summary of exceedances, whereas the certificate of analysis is presented in
Appendix I.

Durham Storm sewer | Durham Sanitary sewer

Parameter use by-law use by-law
Total Suspended Solids mg/L 15 350 18800
Total Manganese mg/L 0.15 5 1.29
Total Phosphorous mg/L 0.4 10 1.29
Total Zinc mg/L 0.04 2 0.045
Note Bold indicates exceedances for Storm. Bold indicates exceedances for both storm and sanitary.

Parameter ‘ Unit PWQO Guideline BH24-7
Total Cobalt mg/L 0.0009 0.0086
Total Copper mg/L 0.005 0.020

Total Iron mg/L 0.3 22.3

Total Vanadium mg/L 0.006 0.035

Total Zinc mg/L 0.030 0.056
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Based on analytical results, the groundwater quality is not suitable for discharge into the Durham sewer
system or to the environment. Elevated levels of metals in the groundwater might not represent actual
groundwater quality due to the high amount to sediment load observed during sampling.

During the previous site investigation, elevated levels of Sodium and Chloride were noted in all shallow
boreholes (See Appendix L) Furthermore total coliform was also noted in the analytical results. It was
concluded that the elevated levels of Sodium and Chloride are due to the de-icing practices at the site.

6 Water Balance Assessment

A water balance assessment was completed to assess rates of infiltration across the site under both the pre-
development and post-development scenario. The water balance assessment evaluates water inflow
(precipitation) to the subject property and the resulting equal outflow plus change in storage from the Site.
For the purposes of the hydrogeological assessment the purpose of the water balance assessment is to
quantify the volume of pre-development infiltration across the property in comparison to the post-
development volume of infiltration. The development target for the proposed development is for the
maintenance of pre-development volumes of infiltration following site development to maintain groundwater
systems and functions following site development.

Water balance is the relationship between components of the hydrologic cycle and is expressed as follows.
P =  S+R+l+R+ET

= Precipitation

= Change in groundwater storage
Surface water storage
Infiltration
Runoff

ET = Evapotranspiration/Evaporation

J- WD

Over the long-term any change in groundwater and surface water storage is expected to be negligible and
for the purposes of the water balance assessment, have not been considered.The water balance depends
on site specific conditions including climatic condition, vegetation, land use, coverage area, topography,
and soil conditions such as texture, moisture, storage capacity, hydraulic conductivity, porosity and
structure. Water balance for the entire site was calculated on based pre and post development drainage
areas, and the provided corresponding runoff coefficients under post the existing pre-development and
expected post-development conditions provided to Englobe (Appendix J).

6.1 Climate

The climate data was obtained from the following document by LSRCA:

o “Lake Simcoe Climate Data: A reference Document to Support the completion of Water Balance
Assessment’, prepared by Lake Simcoe Region Conservation Authority, Version 1.0, dated April
2017
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The mean annual precipitation, Actual Evapotranspiration and precipitation surplus for Uxbridge Brook
Sub watershed, as indicated in the reference document is summarized as follows:

Uxbridge Brook Sub watershed ‘ Mean Annual (mm/year)
Annual Precipitation 892

Actual Evapotranspiration (AET) 574
Precipitation Surplus 317

The climate is typical for Southern Ontario, consisting of moist, temperate conditions. Precipitation
exceeds evaporation and evapotranspiration. The net annual water surplus (comprising of runoff and
infiltration) is approximately 318 mm. Based on the soil types present in the area (predominantly silty
sand), the total groundwater recharge component, (infiltration rates at the property are estimated as
approximately 175 mm/year). This recharge was determined using the MECP Table 2 and Table 3
approach in the Technical Information Requirements for Land Development Applications (1995). The
infiltration factor was calculated based on Table 2 as follows:

Criteria ‘ Infiltration Coefficient
Topography 0.2
Soil 0.2
Cover 0.15
Total 0.55

Under Table 3, infiltration rates for various soil types are provided. As observed from the completed
subsurface investigation shallow soils predominately consist of silty sand fill to native deposits of silty
sand. Under Table 3 a range in infiltration is provided for silty sand to sandy silt soils from 150 mm/year
to 200 mm/year. Based on both the Table 2 and Table 3 approach a value for infiltration of 175 mm/year
was considered representative for the site.

6.2 Water Balance for Pre- and Post-Development Conditions

Based on the results of groundwater monitoring groundwater is expected to range from 1.4 m to 2.5 m below
grade (elevations ranging from 276.2 m to 274.0 m) with groundwater flows expected to the northwest. The
expected hydrogeological function of the site is as an area of groundwater recharge, as soils at the property
are generally of medium permeability with some to primarily fine-grained silt. There are no significant areas
of enhanced or localized higher recharge (such as closed depressions, kettle holes or area of high
permeability gravel material identified within the property. Limited groundwater baseflow is expected to
surface features including Uxbridge Creek and associated wetlands as groundwater is expected to largely
infiltrate to deeper groundwater aquifers.

In summary, the total groundwater recharge component for the area is estimated at 175 mm/a (Appendix J)
for the entire site of area 5.5 ha. This recharge was determined using the MECP Table 2 and Table 3
approach in the Technical Information Requirements for Land Development Applications (1995).

The water balance for the entire is calculated based on the preliminary pre and development drainage areas
and run off co-efficient provided to englobe by Lea Consultants, dated May 2024 (Appendix J). The drainage
areas and the runoff coefficients are given in tables below:
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Pre-Development

Catchement ID Area (m2) Run off Coefficient

EC1 (woodland, landscaped) 31,740
EC2 (parking lot and minor landscape) 5,520 0.81
EC3 (Existing UXMED) 1,770 0.90
EC4 (Existing cottage Hospital, parking lot and landscaped) 13,900 0.72
EC7 (Woodland and wetland) 2,040 0.25

Post-Development

Catchement ID Area (m?) Run off Coefficient

PC1 (woodland, landscaped and SWMP) 31,190 0.56
PC2 (Proposed Hospital and landscaped) 6,280 0.80
PC3 (Existing UXMED) 1,770 0.90

UC1 (Parking and landscaped) 2,680 0.69

PC4 (Parking lot, landscaped) 11,104 0.74

PC7 (Woodland and wetland) 2,040 0.25

Using the site statics, run off coefficients, and climate data the pre and post development water (unmitigated)
balance is calculated as follows:

Pre Development  Area (m?) Precipitation(m?3) Evapotranspiration (m?3) Infiltration (m3)  Run-Off (m?)
Existing 55,000 49,060 17,361 9,531 22,168
Development
Post-
Area (m?) Precipitation(m? Evapotranspiration (m?3 Infiltration (m? Run-Off (m?2
Bevelopmetn (m?) p (m®) p p (m?) () (m?)
Proposed 55,000 49,060. 11,759 6,427 30,874
Development

In the post-development case, there is decrease in evapotranspiration (5,602 m3/yr) and infiltration (3,104
m3/yr) and increase in available surface water run-off (8,705 m?3/yr) from the entire property. Following
assumptions are made for the unmitigated post development water balance scenario:

e There will be no infiltration beneath hard-surface areas including buildings and pavements.

e |tis assumed that the entire road allowance consists of hard surfaces.

¢ Infiltration rates in open areas of the property (lawns, landscaped areas and open spaces) will
occur at similar to those for pre-development conditions.

6.2.1 Feature-Based Water Balance

A feature-based water balance assessment was completed to assess the predicted change in water balance
due to site development for drainage areas draining to Uxbridge Creek and associated wetlands only. Areas
of the site draining to the municipal storm sewer under both the pre- and post-development scenarios were
not considered as part of the feature-based water balance. Based on pre and post development drainage
area plan provided, the creek and the wetland are fed by the following drainage areas:

Pre-Development

Catchement ID Area (m?) Run off Coefficient
EC1 (woodland, landscaped) 31,740 0.26
EC2 (parking lot and minor landscape) 5,520 0.81
EC3 (Existing UXMED) 1,770 0.90
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Pre-Development

Catchement ID Area (m2) Run off Coefficient

ECS5 (Existing External catchment)
ECS8 (Existing External Catchment) 1,630 0.25

Post-Development

Catchement ID Area (m2) Run off Coefficient

PC1 (woodland, landscaped and SWMP) 31,190
PC2 (Proposed Hospital and landscaped) 6,280 0.80
PC3 (Existing UXMED) 1,770 0.90
PC5 (External Catchment Area) 580 0.35
PCS8 (External Catchment Area) 1,530 0.25

Using similar approach as in previous section, the water balance for the feature of interest is calculated
as follows (Appendix J):

Pre Development ~Area (m?) Precipitation(m?)  Evapotranspiration (m?) Infiliration (m?)  Run-Off (m?)
Existing 40,390 36,028 14,791 8,107 13,130
Development
Post-
G A 3 it 3 iltrati 3 - 2
Developmetn Area (m?)  Precipitation(m®) ~ Evapotranspiration (m?) i Ren ) | ok ()
Proposed 41,350 36,884, 9,631 5,248 22,005
Development

In the post-development case, there is decrease in evapotranspiration (5,160 m3/yr) and infiltration
(2,858 m3/yr) and increase in available surface water run-off (8,874 m3/yr) to the feature of interest.

It is expected that the post development infiltration deficit under both the water balance and feature-
based water balance assessment will be addressed through stormwater management for the developed
property. Forthe purposes of maintaining pre-development infiltration rates following site development,
it is recommended to implement infiltration features to accept rooftop runoff from building areas from the
post-development property. It is expected that Low Impact Development (LID) techniques can be
implemented as part of the stormwater management approach for the site to maintain volumes of
infiltration.

LID features would be implemented under a Best Management Practice approach in areas considered
suitable for infiltration based on further in-situ infiltration testing once potential LID features have been
identified. LID features are to be implemented in areas where soils are confirmed with rates of infiltration
not less than 15 mm/hr, and the proposed LID measures must maintain a 1.0 m clearance from the
observed seasonal high groundwater level. Given groundwater depths across the site range from 1.4 to
2.5 m below grade it is expected that LID measures including bio-swales, dry swales, shallow infiltration
trenches would be suitable measures to implement as part of the stormwater management plan.

7 Groundwater Control Requirements

As discussed in previous sections, the proposed development will involve installation of underground
utilities and LID’s, addition of new hospital building and a storm water management pond (SWMP).
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Positive dewatering will be required for any excavation below the groundwater level at the site. In
addition to potential removal of groundwater, run off from precipitation will also be required to be
removed from the excavation. The dewatering rates should be revised after completion of yearly
groundwater monitoring at the site. Groundwater control requirements for the proposed developments
is discussed in below:

7.1 Groundwater Control Requirement-Underground Utilities

Based on the Site servicing plan and Architectural drawings (Appendix K) by Diamond Schmitt dated
January 17, 2022, the proposed development will involve installation of underground utilities and LID’s. It is
anticipated that the proposed storm sewer and watermain would be installed using conventional open cut
technique. The following assumptions/considerations were used in calculating the estimated dewatering
rates for the section:

e |tis assumed that only one excavation of dimensions 20 m long, 3 m wide and 4 m deep is open
at any time between.

e The excavation is likely to terminate in low-moderate permeable silt.

e Highest Groundwater depth of 1.4 mbgs recorded in monitoring well BH24 -8 on July 03,2024 was
used for dewatering estimate. Geomean Hydraulic conductivity calculated during in-situ tests
(4.7 x 10-7) was used for dewatering estimate.

e Steady State conditions were assumed for the dewatering assessment.

e The aquifer is assumed to be unconfined and homogenous. It is also assumed that there is no
recharge associated with any surface water body present within the radius of influence.

o Safety Factor of x 2.0 is applied on the calculated flow rate to account for variability in subsurface
conditions and to account for infiltration from precipitation events

Dupuit equation (defined below) for flow to a drainage trench in a water table aquifer was used to calculate
dewatering rates for excavation required for utilities installation (from Powers et al. 2007).

Q = mK (H? — h?)/ Ln (") + 2LK(H? — h?))/2R, (Eq. 1)
R, = 2L ; (Eq.2)
Sichardt Equation: R, = 3000 K (H— h); (Eq.3)

Where.
Q= Grounadwater flow rate (m’/day)
K= Hydraulic Conductivity (m/day)
H= Aquifer thickness/static groundwater level head above the top of the aquitard (m)
h= Groundwater level during pumping. Assumed 1.0 m below the excavation depth (m)
x= Excavation Width (m)
L= Excavation length (m)
Ro=Radlus of influence using Sichardt Equation.

The predicted dewatering required was calculated based on the assumptions and equations defined above

as follows:
Parameters Site Servicing
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K -Geomean Hydraulic conductivity (m/s) 4.7 x107
H-Distance from water level to the bottom of an aquifer (m) 4.6
h -Depth of water in the well while pumping (m) 1
Dimensions 20mx3mx4m

Ro-Radius of Influence from Sichardt (m) 53m
Estimated Flow Rate- L/day (without safety factor) 2800
Estimated Flow Rate- L/day (with safety factor x 2.0) 5600
Storm water removal consideration (25 mm) 2250
Total Construction dewatering Rate- (L/day) 7850

7.2 Groundwater Control Requirement-Proposed Hospital Building

Based on Architectural drawings by Diamond Schmitt , the finished floor elevation for the proposed hospital
addition will be 278.0 masl. The footings for the building are expected to extend 1.5 meters below to 276.5
masl. The proposed structure will be supported on a conventional spread footing foundation and thus the
excavation size will be limited to footings installation and inspection. Trenches required for footing installation
are expected to yield minimal amount of free-flowing groundwater at shallow depths. A conservative estimate
nonetheless is provided below based on an assumed trench excavation of 10 m long, 3 m wide and 2 m
deep. Again, the dewatering calculation presented here assumes that only excavation is open at any time.

Parameters Site Servicing

K -Hydraulic conductivity (m/s) 4.7x107
H-Distance from water level to the bottom of an aquifer (m) 2.2
h -Depth of water in the well while pumping (m) 1
Dimensions 10mx3m
Ro-Radius of Influence from Sichardt (m) 4.5
Estimated Flow Rate- L/day (without safety factor) 900
Estimated Flow Rate- L/day (with safety factor x 1.5) 1800
Total Construction dewatering Rate- (L/day) 1800

7.3 Permitting Requirements

The Ministry of the Environment, Conservation and Parks (MECP) regulates all surface water and
groundwater taking in the Province of Ontario. In general, a Permit to Take Water (PTTW) from the MECP
is required for any groundwater taking above the threshold of 50,000 L per day. If groundwater control and
dewatering is required to support any construction project in Ontario, then under Ontario Regulation (O.
Reg.) 63/16, an Environmental Activity and Sector Registry (EASR) Posting with the MECP can be obtained
in lieu of a PTTW Registration, if the cumulative volume of groundwater taking and stormwater requiring
control is between 50,000 L/day and 400,000 L/day. Based on the flow rates calculated, an EASR will not
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be required for short term groundwater control. The permitting requirements should be revised if there is a
change in design or grading plan.

8 Source Water Impact Assessment and Mitigation Plan

8.1 Risk Assessment

8.1.1 Identification of Vulnerable Areas

The proposed development includes the Hospital Addition, site servicing and SWMP will within the Well
Head Protection Area (WHPA) associated with Municipal Well PW6. Due to the proximity of PW6
(approximately 15 m), no refueling of construction equipment or storage of fuels/chemicals during
construction should in the WHPA’s. Furthermore, the redevelopment’s snow storage area must be located
outside of the WHPA.

8.1.2 Identification of Prescribed Drinking Water Threats

The Clean Water Act, 2006, prescribes several land uses that are considered to be drinking water threats.
The applicable circumstances for activities and conditions to the Property are listed, along with a qualitative
evaluation of the threat level, in the table below. There are three (3) potential drinking water quality threats
to consider:

e Use of de-icing salt;

o Operation of sanitary sewers; and

e Activities related to the operation of the Property as a medical facility, including
chemical/pathogen handling and storage.

- CWA Rating
WHPA Intrinsic Identlfled Short Type of Threat of the
e Prescribed . . q oy
# | Zone on | Vulnerability o Form (Chemical or Applicable Circumstances Drinking
Drinking Water
Property Score Name Pathogen) Water
Threat
Threat
Exceedances of Table 2 Site Condition L?.\zrfgiy
WHPA-A The application of . Standards due to past activities (Rule
1 6 Road salt Chemical : - N Table,
and -B road salt 126). Total impervious area >80% of )
total area Chemical,
’ Line 1634)
Sewage
The establishment, Sygtrem
opgratlon or Sewage Low (2017
maintenance of a Works - Threats
WHPA-A system that collects, ) Pathogen/Chemical | Detectable Total Coliform Bacteria due
2 6 . Sanitary . L Table,
and -B stores, transmits, (potential) to past activities (Table 2).
. Sewers Pathogen,
treats or disposes of -
and Line 166)
sewage.
related
pipes
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8.1.3 Identification of Drinking Water Quantity Threats

Given the modest potential dewatering requirements for the proposed development (Section 7.0), the primary
threat to water quantity would be the post-development infiltration deficit of 2898 m3/yr that would result if
mitigative measures were not implemented. However, the maintenance of recharge is required under South
Georgian Bay Lake Simcoe Source Protection Region Approved Source Protection Plan Policies LUP-12
and LUP-13.

8.2 Risk Management Plan-Groundwater Quality

8.2.1 Water Quality Threats Management-Road Salt

Impacts associated with current practices related to the application of de-icing salt were documented during
previous investigations. The implementation of a salt management plan to reduce the use of de-icing salt
and/or replace it with other de-icing agents is strongly recommended.

All salt (or replacement de-icing agent[s]) stored at the Property for later application shall be stored in water-
impermeable containers roof-covered areas of the Property that are either asphalt-paved or have a poured
concrete floor to minimize entry into the subsurface. Only quantities required for reasonably foreseeable
short-term use should be stored on-site.

The Transportation Association of Canada (TAC) has produced a document titled Syntheses of Best Practices
Road Salt Management (2013). These should be generally followed at the Property unless prohibited. In
addition, best management practices for contractors, residents, and the community are provided by the not-for-
profit organization Smart About Salt Council and their recommendations may be of benefit in reducing salt loads.

8.2.2 Sanitary Sewers and Related Piping

The proposed development will be serviced with municipal sewers. No on-site sewage treatment systems are
proposed or anticipated. The proposed medical office building will be constructed slab-on-grade. Service
connections may be deeper and possibly below the water table, but will be constructed in the low permeability
silt, resulting in moderate interception of ground water flow by the utility service trenches. If utility trenches will
extend below the water table, trench plugs should be installed at intervals so as to reduce any potential
interception of ground water flow.

8.2.2.1 Industry Standards, Regulations and Best Management Practices

Sanitary sewage works for the Property will adhere to all applicable provincial and local regulations. Precise
metrics for the sewage works will be provided at the detailed design stage. The following legislation regarding
design and approval of the sewage works is applicable to the assessment of the environmental risks related to
the works:

¢ Engineering Standards

o General standards for construction.

e Sanitary Sewer Commissioning Guidelines
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o Physical and visual infiltration, exfiltration and joint tests to ensure that leakage into and/or out of
the system is within the acceptable tolerance limits are mandatory prior to use of new sanitary
sewer laterals in Durham Region. These tests are required to be carried out prior to
commissioning of the on-site sewage works.

¢ Environmental Protection Act, R.S.0. 1990, Chapter E.19, Part X - Spills

o Should a spill or leak occur at the Property, property owner (owner of the pollutant) and/or their
agents are required to notify the MECP, the Regional Municipality of Durham, and the property
owner, immediately upon discovery.

o Should a spill or leak occur at the Property, the Property owner and/or their agents (persons in
control of the pollutant) are required to immediately do everything practicable to prevent, eliminate
and ameliorate the adverse effects of the spill.

8.2.2.2 Additional Risk Management Measures

In addition to the regulated management practices and procedures outlined in section above, the Property owner
will be responsible for implementing and ensuring the following Risk Management Measures at the Property:

e The Property owner will be responsible for ensuring that Property maintenance staff always have and
maintain an adequate and up-to-date emergency response plan at the Property. The emergency
response plan will include the information that the Property is located in a Wellhead Protection Area.

e Camera inspections will be conducted every 5 years to confirm the integrity of sanitary sewers at the
Property.

e Any spills or leaks related to the sewage works located on the property will be reported to the Spills Action
Centre.

Contact information for the Spills Action Centre, as well as information detailing the requirement for reporting
any spills which occur, will be available at the Property.

8.2.2.3 Communication and Implementation Plan-Sanitary Sewers and Related Piping

The Property owner will be responsible for implementation of all regulatory and above-listed Risk Management
Measures, including communication to all maintenance staff. Information regarding the Property’s location
within the Wellhead Protection Area and emergency response humbers will be available at the Property. A copy
of this report or appropriate summary documentation to be prepared in future should be provided to all
purchasers of the Property to ensure compliance with the above-noted Risk Management Measures.

Should a spill or leak occur at the property, the Region of Durham is to be provided with a copy of the Spills
Action Centre’s report.

8.2.3 Temporary Storage of Fuels and Chemicals during Construction

During construction of the proposed buildings, it may be necessary to temporarily store fuels and/or
chemicals at the Property. This represents a potential threat to ground water quality, as a spill of significant
size may potentially impact the local water supply. The LSRCA has previously stated that it requires that
refueling and the temporary storage of fuels/chemicals during construction must not take place in the
WHPAs, particularly WHPA-A. This requirement must be communicated to all parties involved in planning
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construction activities. The north-central and northeastern portions of the Property are not located in
WHPASs; however, there are practical considerations associated with the northeastern portion of the Property
due to the presence of the current hospital and associated features.

To further prevent and mitigate any spills at the Property, it is recommended that temporary fuel and chemical
storage containers of significant size are placed within secondary containment such that a leak/spill can be
contained. There are also refueling services that deliver fuel on-site. On-site storage would not be required if
such a service was used. Appropriate spill kits should be maintained at various locations throughout the
Property and an emergency response plan should be developed to outline actions to be taken in case of a spill
or leak.

The monitoring and emergency response measures recommended to be implemented at the Property include
the following:

Monitoring

e Itis recommended that temporary fuel and chemical storage locations be inspected on a regular basis to
ensure the integrity of storage containers.

Emergency Response

e The property owner will be responsible for ensuring that property maintenance staff have and maintain
an adequate and up-to-date emergency response plan at the property at all times. The emergency
response plan will include the information that the Property is located in a Wellhead Protection Area.

e Any spills or leaks related to the temporary storage of fuels and chemicals located on the property will be
reported to the Spills Action Centre.

e Contact information for the Spills Action Centre, as well as information detailing the requirement for
reporting should any spills occur, will be available at the Property.

8.3 Risk Management Plan-Groundwater Quantity

8.3.1 Groundwater Takings for Dewatering

For the proposed development of the additional hospital building, the bulk of the dewatering is to account
for the removal of storm water in case of a precipitation event. Furthermore, no long-term dewatering is
anticipated. In summary, modest groundwater takings are expected for the proposed development. As
there will not be any significant short term ground water control requirements and no long-term
requirements, there will be no water quantity threats to the underlying aquifer in which the municipal
production and public supply wells are installed in.

8.3.2 Reduction in Aquifer Recharge

There will be no adverse impact from the proposed development on the aquifer in which the water supply
wells are screened. Englobe recommends that best management measures are taken to maintain the pre-
development water balance to maintain the overall continuity of ground water flow and recharge rates.
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9 Conclusion and Recommendations

e The site is located within the Uxbridge Brook Creek watershed, within the Lake Simcoe and
Couchiching/Black River Source Protection Area. The subject is partially located within a
regulated LSRCA area.

e A tributary of Uxbridge Brook passes through the northwestern corner of the property, and
therefore the associated hazards (Meander belt erosion, erosion Hazard and flooding). Natural
Heritage features (woodland) and Hydrologic features (wetlands) were also identified in the study
area

e According to the Oak Ridges Moraine Conservation Plan, the Property is located approximately
2.3 km north of the Oak Ridges Moraine and is not located within the Oak Ridges Moraine
Conservation Plan Area.

e The Property is the site of a Highly Vulnerable Aquifer (score: 6). Aquifer Vulnerability with
Vulnerability Score 6 of 10 (low to high). The westernmost portion of the Property is located in
an Intake Protection Zone 3 (Score: 4.5). The Property is not located in an area of Significant
Groundwater Recharge. Portions of the Property are located within WHPA-A to D due to the
presence of the Township of Uxbridge’s Well 6 approximately 15 m south of the southern
boundary.

e The stratigraphy encountered at the site comprise of Low permeability meltwater channel silt
deposits with an approximate thickness of approximately 13 meters, forming the upper most layer
of sediments at the site and in the study area. Limited vertical movement of groundwater is
expected thus limiting the recharge to the underlying channel sand aquifer.

e Groundwater levels varied between 1.6-2.5 mbgs (Elevations: 273.9-276.2 masl) representing
the groundwater conditions in overburden at the site. Groundwater levels are currently being
monitored in all monitoring wells to assess the seasonal fluctuations in groundwater at the site.

e Based on initial groundwater measurements, shallow groundwater flow is inferred to flow
northwest towards Uxbridge Brook Tributary in the western part of the site. The flow in eastern
part of the site is inferred southeast hence indicating a groundwater divide trending North-South
(approximately).

e In-situ hydraulic conductivity during field tests was calculated as 4.7 x 10-7 (Geomean). Based
on grain size analysis the hydraulic conductivity ranges from 4.7 x 107 to 9.0 x 10-° Infiltration
rates (without safety factor) observed ranged from 14-46 mm/hour during the Guelph
permeameter testing.

e Based on analytical results, the groundwater quality is not suitable for discharge into the Durham
sewer system or to the environment. Elevated levels of metals in the groundwater might not
represent actual groundwater quality due to the high amount to sediment load observed during
sampling.

e Additional groundwater samples from the shallow wells is recommended to assess the spatial
variation of chlorides/Sodium and other contaminants due to the close proximity of municipal
Well.

e During the previous site investigation, elevated levels of Sodium and Chloride were noted in all
shallow boreholes. Furthermore, total coliform was also noted in the analytical results. It was
concluded that the elevated levels of Sodium and Chloride are due to the de-icing practices at
the site.
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Based on the water balance assessment for the entire site, In the post-development case, there
is decrease in evapotranspiration (5,602 m3/yr) and infiltration (3,104 m3/yr) and increase in
available surface water run-off (8,7067987 m3/yr) to the feature of interest.

Measures to address the infiltration deficit are required under South Georgian Bay Lake Simcoe
Source Protection Region Approved Source Protection Plan Policies LUP-12 and LUP-13.
Based on the water balance assessment for the feature of interest, In the post-development case,
there is decrease in evapotranspiration (5,160 m3/yr) and infiltration (2,858 m3/yr) and increase
in available surface water run-off (8,874 m3/yr) to the feature of interest.

It is expected that pre-development infiltration volumes can be maintained following development
by directing roof runoff from both the proposed and existing hospital buildings to infiltration
through various Low Impact Development (LID) techniques, including but not limited to, bio
swales, dry swales or shallow infiltration trenches. LID measures should be incorporated in areas
where soils are confirmed to have infiltration rates not less than 15 mm/hr, with the LID features
maintaining a 1.0 m clearance from the seasonal high groundwater condition.

Groundwater control requirements were calculated as 158,000 L/day for the proposed hospital
addition and 7850 L/day for the site servicing. Based on calculated dewatering rates an EASR
will be required for the proposed water taking.

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,
Abdul Qadir, G.I.T Muhammad Shahid, P. Geo.,
QPesa,
Project Manager Team Lead - Environmental
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Appendix D

MECP Well Records




WELL ID BHID Northing Easting DATE METHOD TAG County Final Status Usel Use2 |Depth(m)| Water kind
1904518 10073464 649764.9 4884573 15-Sep-76|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 21 FRESH
1904902 10073754| 650264.9 4885073 22-Feb-77 [Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Test Hole NotUsed Municipal
1904903 10073755| 650314.9 4885123 28-Feb-77 [Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Test Hole NotUsed Municipal
1904966 10073817| 649914.9 4884523 6-Jan-78|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 12.2  |FRESH
1905323 10074170| 649814.9 4884473 11-Apr-79[Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 19.2  |FRESH
1905440 10074281 649714.9 4884923 13-Aug-79 [Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Test Hole Municipal 21.3 |FRESH
1905765 10074579 649514.9 4884423 18-Jun-80 |Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Abandoned-Supply NotUsed Domestic
1905766 10074580| 649514.9 4884473 18-Jun-80 |Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Abandoned-Supply NotUsed
1907591 10076227| 649778.9 4884443 3-Feb-86 | Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 14.3 |FRESH
1907669 10076304 649756 4884604 14-May-86 | Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 15.8  |FRESH
1908083 10076717| 649748.9 4884605 19-Dec-86|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 14.6  |FRESH
1908683 10077312| 649905.9 4884748 31-Oct-87[Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 232 |FRESH
1908850 10077478 649788.9 4884764 7-Dec-87 |Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 68.6  [FRESH
1909176 10077803| 649651.9 4884805 19-Jul-88|Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 61 FRESH
1909390 10078017 649933 4884732 22-Jul-88 | Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 21 FRESH
1909625 10078252| 649651.9 4884805 7-Feb-89 [Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 62.8 |[FRESH
1911055 10079678 649786 4884871 29-Oct-90 | Rotary (Reverse) DURHAM [UXBRIDGE TOWNSHIP Water Supply Public
1911068 10079691 649777.9 4884521 8-May-91 | Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 20.1 [FRESH
1911649 10080272| 649756.9 4884568 30-Sep-92[Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 15.2 |FRESH
1912334 10080954 649778.9 4884443 31-Jan-95|Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 61.3 |[FRESH
1912335 10080955| 649778.9 4884443 20-Feb-95 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Supply Domestic
1912475 10081094| 649651.9 4884805 29-Jun-95|Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 25.3 |FRESH
1912653 10081272 649740 4884558 23-Nov-95 | Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 10.4  |FRESH
1912654 10081273 649805 4884596 27-Nov-95 | Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 16.8  |FRESH
1912655 10081274 649805 4884622 2-Dec-95|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 21 FRESH
1912671 10081290 649663 4884421 22-Dec-95 | Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 23 Not stated
1912672 10081291 649652 4884478 9-Dec-95|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 22.2 _ |Notstated
1912846 10081465| 649651.9 4884805 29-May-96 |Boring DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1912847 10081466| 649651.9 4884805 29-May-96 |Boring DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1912848 10081467| 649651.9 4884805 29-May-96 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1912849 10081468| 649651.9 4884805 29-May-96 | Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1912850 10081469 649651.9 4884805 29-May-96 |[Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1913766 10082357| 649651.9 4884805 21-Aug-98 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1913767 10082358| 649651.9 4884805 24-Aug-98 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1913768 10082359 649651.9 4884805 24-Aug-98 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1913769 10082360| 649651.9 4884805 24-Aug-98 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1913770 10082361 649651.9 4884805 24-Aug-98 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1914163 10082754| 649651.9 4884805 10-Aug-99 [Air Percussion DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 60.4 [FRESH
1914209 10082800| 649778.9 4884443 30-Jul-99 |Rotary (Air) DURHAM |UXBRIDGE TOWNSHIP Abandoned-Other
1914210 10082801 649778.9 4884443 4-Aug-99 [Rotary (Air) DURHAM |UXBRIDGE TOWNSHIP Abandoned-Quality
1914299 10082890| 649651.9 4884805 2-Oct-99 |Not Known DURHAM |UXBRIDGE TOWNSHIP Abandoned-Other NotUsed
1914300 10082891 649778.9 4884443 29-Oct-99|Cable Tool DURHAM [UXBRIDGE TOWNSHIP Observation Wells 14.6  |Notstated
1914417 10083008| 649778.9 4884443 7-Mar-00 | Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 16.8  |FRESH
1914797 10083386| 649776.2 4884444 22-Aug-00 [Rotary (Convent.) DURHAM |UXBRIDGE TOWNSHIP Abandoned-Supply
1914799 10083388 649776.2 4884444 17-Aug-00 [Rotary (Convent.) DURHAM |UXBRIDGE TOWNSHIP Abandoned-Supply
1914838 10083427 649776.2 4884444 3-Oct-00|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 6.1 FRESH
1915204 10517177 649650.2 4884806 23-Jul-01|Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Not Used
1915255 10517228| 649650.2 4884806 19-Jan-01 |Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Observation Wells
1915308 10517281 649650.2 4884806 14-Aug-01 [Not Known DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
1916658 10543642| 649649.2 4884806 18-Aug-03 [Rotary (Convent.) DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 33.5 [FRESH
1916695 10543679 649649.2 4884806 4-Sep-03 |Rotary (Air) DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 35.7 |FRESH
1916696 10543680| 649649.2 4884806 13-Sep-03|Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Abandoned-Supply NotUsed
1917953 11317543| 649570.4 4884498 30-Nov-05 A032316 |DURHAM |UXBRIDGE TOWNSHIP
1917954 11317544 649574.5 4884494 7-Dec-05 A032314 |DURHAM |UXBRIDGE TOWNSHIP
4602988 10294351 649893.9 4884794 14-Oct-59 | Boring DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 6.1 FRESH
4602989 10294352| 649825.9 4884585 25-Aug-61 [Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 32.3 [FRESH
4602991 10294354 649717.9 4884605 13-Oct-67|Boring DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 7.6 FRESH
4603776 10295126| 649634.9 4884553 21-Nov-68 | Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 11.3 |FRESH
4604116 10295459| 649614.9 4884523 5-Aug-69 [ Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 20.4  [FRESH
4604891 10296217 649664.9 4884443 25-Nov-71|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 253 |FRESH
4604894 10296220| 649614.9 4884398 29-Nov-71|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 24.7  |FRESH
4605428 10296746 649674.9 4884583 2-Apr-73|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 18.6  |FRESH
4605526 10296842| 649814.9 4884723 31-Jul-73 |Rotary (Convent.) DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 63.4 [FRESH
4605641 10296955| 649724.9 4884673 23-Nov-73|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 18.2 |FRESH
4605933 10297241 649838.9 4884623 11-Jul-74|Cable Tool DURHAM [UXBRIDGE TOWNSHIP Water Supply Domestic 13.7 |FRESH
4606386 10297677| 649911.9 4884558 11-Dec-75|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 12.2  |FRESH
4606390 10297681 650001.9 4884638 15-Dec-75|Cable Tool DURHAM |UXBRIDGE TOWNSHIP Water Supply Domestic 17.1 |FRESH
7039920 11762205 649995 4884401 12-Dec-06 | Other Method DURHAM |UXBRIDGE TOWNSHIP Abandoned-Other Not Used
7039921 11762206 649988 4884419 12-Dec-06 | Other Method DURHAM |UXBRIDGE TOWNSHIP Abandoned-Other Not Used
7046900 23046900 649769 4884388 26-Jun-07 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7046901 23046901 649772 4884378 26-Jun-07 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7046902 23046902 649805 4884447 26-Jun-07 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7182315| 1003886556 649704 4884574 18-May-12 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7197204| 1004253685 650112 4885051 22-Jan-13|Direct Push A143698 |DURHAM |UXBRIDGE TOWNSHIP Monitoring /Test Hole Monitoring / Test Hole
7341715| 1007640446 649846 4884924 8-Feb-19|Rotary (Convent.) A174103 |DURHAM |UXBRIDGE TOWNSHIP Monitoring /Test Hole Monitoring /Test Hole 5.8 Untested
7356676| 1008256509 649829 4884945 6-Apr-20 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7356677| 1008256512 649831 4884971 6-Apr-20 DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other
7366696| 1008470904 649800 4884975 8-Oct-19 A275278 |DURHAM |UXBRIDGE TOWNSHIP
7390084| 1008687903 649920 4884572 8-Apr-21|Rotary (Convent.) A312094 |DURHAM |UXBRIDGE TOWNSHIP Monitoring /Test Hole Monitoring / Test Hole 3.7 Untested
7390085| 1008687906 649900 4884540 8-Apr-21|Rotary (Convent.) A312095 |DURHAM |UXBRIDGE TOWNSHIP Monitoring / Test Hole Monitoring / Test Hole 3.7 Untested
7390086| 1008687909 649911 4884551 9-Apr-21|Rotary (Convent.) A312093 |DURHAM |UXBRIDGE TOWNSHIP Monitoring / Test Hole Monitoring / Test Hole 3.7 Untested
7392585| 1008713902 649849 4884951 Auger DURHAM |UXBRIDGE TOWNSHIP
7392586| 1008713905 649829 4884945 Auger DURHAM |UXBRIDGE TOWNSHIP
7392587| 1008713908 649844 4884922 Auger DURHAM |UXBRIDGE TOWNSHIP
7392588| 1008713911 649854 4884926 Auger DURHAM |UXBRIDGE TOWNSHIP Monitoring
7392589| 1008713914 649831 4884971 Auger DURHAM |UXBRIDGE TOWNSHIP
7392590| 1008713917 649808 4884914 Auger DURHAM |UXBRIDGE TOWNSHIP
7392591| 1008713920 649731 4884884 Auger DURHAM |UXBRIDGE TOWNSHIP Monitoring
7392592| 1008713923 649713 4884882 Auger DURHAM |UXBRIDGE TOWNSHIP Monitoring
7392593| 1008713926 649726 4884869 Auger DURHAM |UXBRIDGE TOWNSHIP Monitoring




7392594| 1008713929 649712 4884902 Auger DURHAM [UXBRIDGE TOWNSHIP Monitoring
7392595| 1008713932 649752 4884917 Auger DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Monitoring
7392596| 1008713935 649766 4884877 Auger DURHAM [UXBRIDGE TOWNSHIP Abandoned-Other Monitoring
7393780| 1008729026 650094 4885048 29-Apr-21 DURHAM [UXBRIDGE TOWNSHIP
7429965| 1009227278 649494 4885079 16-Sep-22 A362870 |DURHAM |UXBRIDGE TOWNSHIP
7429966| 1009227281 649678 4885236 16-Sep-22 A362878 |DURHAM |UXBRIDGE TOWNSHIP
7429967| 1009227284 649570 4885128 15-Sep-22 A360901 |DURHAM |UXBRIDGE TOWNSHIP
7429968| 1009227287 649592 4885100 15-Sep-22 A360898 |DURHAM |UXBRIDGE TOWNSHIP
7429969| 1009227290 649776 4885292 14-Sep-22 A362844 |DURHAM |UXBRIDGE TOWNSHIP
7429970| 1009227293 649744 4885217 14-Sep-22 A362843 |DURHAM |UXBRIDGE TOWNSHIP
7433414| 1009272618 649629 4884428 18-Oct-22 DURHAM [UXBRIDGE TOWNSHIP
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Borehole Logs




LOG OF BOREHOLE 24-1

Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 18, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649866, N: 4885021 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
3 ‘% (Blows / 0.3m) { Moisture / Plasticity ] b Lab Data
° o] g Q X Dynamic Cone T 5~ Q9 I8T and
2 S| = (%] Plastic  Natural liud | 9 E| ET |23 Comments
3 2l o | S| cE 10 20 30 40 Limt WaterContent Limt | © @S| 35 |57
@ | Elev - o|Le| g | : RS - foa| 52 =
< |oentn Description c| € < > 4= — | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
b= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) 6 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |2766] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm ASPHALTIC CONCRETE /Q* i
276.2| 250mm AGGREGATE o0y 1] ss | 18 \ o o o SS1 Analysis:
04 - : M&l, BTEX, PAH,
L FILL, sandy silt, trace to some gravel, trace PCB, VOC, PHC
clay, trace organics, compact, dark brown, 276
27581 moist
| SILT, trace to some clay, trace to some
-1 sand, compact to very dense, brown, moist 2| ss | 35 i o i
i 275 /
3| ss | 16 < o) e 0 16 68 16
> \
...brownish grey below \
i 4l ss | 61| 274- o o 3
-3
5| ss | 44 o) | PID: 15 . -
FID: 1 SS5 Analysis:
R M&l, BTEX, PAH,
273 1 PCB, VOC, PHC
-4
...dilatent and wet below 2729 . | wet sampler
6| SS 48 0 _IEII[IZ))“IIS . Z
-5
i 2714
-6
7| ss | 32 ¢ -9
269.9 270
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 4.9 m Jul 3, 2024 1.7 2749
below ground surface; borehole was open
upon completion of drilling.
50 mm dia. monitoring well installed.
5
&
&
S
g
o
8




LOG OF BOREHOLE 24-2

Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 17, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649931, N: 4885050 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B 2 | (Blows03m) = Moisture / Plasticity g = Lab Data
o D g Q X Dynamic Cone T 5~ 09 |3 and
2 S| = (%] Plastic  Natural liud | @ E| ET |23 Comments
S 2l o | > | € 10 20 30 40 Limt WaterContent Limt | B 29S| 2g |52
@ | Elev e o8| g z o E : g2l E2 =&
< |oentn Description c| € < > 4= — | Undrained Shear Strength (kPa) o> o0 |23 GRAIN SIZE
’g. (?ﬁ) % 2 Ll "_ g O Unconfined <+ Field Vane PL MC L T i 52 DpISTRIBUTION %)
3 6 o @ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |277:3] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
90mm ASPHALTIC CONCRETE /Q*
276.9| 250mm AGGREGATE o0y 1] ss | 13 | 277+ o o o
L o4 FILL, sand, trace to some silt, trace gravel, /
trace organics, loose to compact, dark
brown, moist ]
B 2l ss | 5 o | PID: 0 -
FID: 0 SS2 Analysis:
M&l, BTEX, PAH,
276 PCB, VOC, PHC
B 275.8
15 SILT, trace to some clay, trace to some wet sampler
sand, dilatant, loose to compact, brown, wet 3| ss 9 i o _r:::g:; 8
-2
275+
B PID: 0 ;]
4| SS 18 o) "FID: 0 SS4 Analysis:
| . -] M&l, PAH, PCB, VOC
-3
274 PID: 0 .
5| SS 16 o} "FID: 0 SS5 Analysis:
R BTEX, VOC, PHC
-4
273 1
6| ss | 26 ’ o e
-5
272 4
-6
...dense
2714 .
7| ss | 50 o e
270.6
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 5.8 m Jul 3, 2024 25 274.8

below ground surface; borehole was open
upon completion of drilling.

50 mm dia. monitoring well installed.

file: 02310769.000 bh logs.gpj




LOG OF BOREHOLE 24-3

Project No.  :02310769.002
Date started : June 17, 2024

: Oak Valley Health

: Uxbridge Community Hospital

Originated by : BR

Compiled by : AS

Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649905, N: 4884989 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B = ‘% (Blows / 0.3m) { Moisture / Plasticity ] b Lab Data
[ g’ = & X Dynamic Cone g 5= Q2 |ge and
g Jd| g ° ‘>ﬂ €T 10 20 30 40 2 4 g_ g % 28 Comments
Qo " = S5
2 DElgi;’l Description % el £ z % = | Undrained Shear Strength (kPa) 3 § e @ [a] Z§ GRAINSIZE
% (m) S 2 Lt - S O Unconfined <+ Field Vane T < 5= DISTRIBUTION (%)
3 6 o o @ Pocket Penetrometer Ml Lab Vane (MIT)
|, |2769] GROUND SURFACE o | W 40 80 120 160 GR SA SI CL
I~
100mm TOPSOIL s
FILL, silty sand, trace gravel, trace ss | 12 P9 %&%AH
| organics, compact, dark brown, moist T ' PCB. VOC, PHC,
DUP#1
276.1
08 SILT, trace to some clay, trace to some 276
-1 sand, dilatant, compact, brown, wet ss 12 | PID: 0
FID: 0
PID: 0
S8 | 15 [ 55 [FID: 0
-2
u wet sampler
- ss | 26 | PID: 0 R
FID:0 *+*| SS4 Analysis:
| M&l, BTEX, PAH,
274 PCB, VOC, PHC
-3
PID: 0
SS 22 i [ FID: 0
273 1
-4
...brownish grey below
PID: 0
[ S8 | 26 [ 2724 [FID: 0
2714
-6
PID: 0
i 88 | 16 1 [FID: 0
270.2
6.7
END OF BOREHOLE

file: 02310769.000 bh logs.gpj

Unstabilized water level measured at 5.2 m
below ground surface; borehole caved to

5.3 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS

Date Water Depth (m) Elevation (m)
25 2744

Jul 3, 2024




LOG OF BOREHOLE 24-4

Project No.

1 02310769.002

Date started : June 17, 2024

: Oak Valley Health
: Uxbridge Community Hospital

Originated by : BR
Compiled by : AS

Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649860, N: 4884968 (UTM 17T) Elevation Datum
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES ° Penetration Test Values Lab D
£ < (Blows /0.3m) Moisture / Plasticit, I b ab Data
= > g 8 { Yy g 5~ % 2 |33 and
3 Sl |2 _ 0 Plastic  Natural @2E| E® [28 Comments
*» Elev . ole g_ > g € - Limit ~ Water Content Sgal E0 |8%
s Ip Description c| € < > = — | Undrained Shear Strength (kPa) g > w0 |8 GRAIN SIZE
£ [Depth a|35| £ Y + Field Vane PL uC T c 5z 0
% | m) c |z = > ° ! = DISTRIBUTION (%)
3 6 o @ Pocket Penetrometer M Lab Vane —— (MIT)
|, |277:3] GROUND SURFACE o | W 160 10 20 GR SA SI CL
120mm ASPHALTIC CONCRETE .
fo. .
276.9| 240mm AGGREGATE A ss | 13 [ 277 o o o SS1 Analysis:
0.4 - : M&l, BTEX, PAH,
L FILL, silty sand, trace clay, trace gravel, PCB, VOC, PHC
trace organics, compact, dark brown, moist
276.5
08| SILT, trace to some clay, trace to some T
-1 sand, dilatant, compact, brown, wet ss 17 a _r::g:; 8
276
ss || - o ecco
-2
275+
_ = | = o B
-3
...brownish grey below
Ss 23 2744 O -;Ig 8 E SS5 Analysis:
R : M&l, BTEX, PAH,
PCB, VOC, PHC
-4
273 1
wet sampler
ss || o ecco
-5
272 4
-6
2714 .
ss | 2 o ecco
270.6
6.7
END OF BOREHOLE
WATER LEVEL READINGS

file: 02310769.000 bh logs.gpj

Wet cave at 5.4 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.

Jul 3, 2024

Water Depth (m) Elevation (m)
24 274.9




LOG OF BOREHOLE 24-5

Project No.  : 02310769.002 : Oak Valley Health Originated by : BR
Date started : June 18, 2024 : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649879, N: 4884957 (UTM 17T) 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~ 09 |3 and
2 o | o = n Plastic Natural Liqud | &0 E ET |82 Comments
S S8 o | 5| € 10 20 30 40 Limt  WaterContent Limt | © &S| 35 |57
@ | Elev _—n o8| g z R - sl EQ |=5
< |oentn Description c| € < > = — | Undrained Shear Strength (kPa) g > o0 |23 GRAIN SIZE
b= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) 6 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |2772] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm TOPSOIL o 17
FILL, silty sand, trace clay, trace to some sSs 5 o _f:’l'gf }50 %&%AH
gravel, trace organics, loose to compact, ' PCB, VOC, PHC,
B dark brown, moist DUP#2
B ss | 15 o [F 28
276
ss | 16 > [F: 20
-2
...wet 2754
wet sampler
B ss | 13 0 oo
| SILT, trace to some clay, trace to some B
sand, dilatant, compact, brown, wet
-3
274 :
Ss 20 (o] -;Ig 80 *| SS5 Analysis:
B ' M&I, BTEX, PAH,
PCB, VOC, PHC
-4
273 1
...brownish grey below ]
ss | 2 o [F: 10
-5
272 4
-6
2714
ss | 17 g e
270.5
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 4.6 m Jul 3, 2024 25 274.7

file: 02310769.000 bh logs.gpj

below ground surface; borehole caved to
5.5 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.




LOG OF BOREHOLE 24-6

Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 18, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. :1 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649893, N: 4884924 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B {2 | @ows/C5m) = Moisture / Plasticity g = Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
s S| S R 10 20 30 20 Plastic Natural Liquid | & 9 g_ £ ® |23 Comments
a3 Elev o 2 2 > SE - Limit ~ Water Content ~ Limit | © § & g o |8%
< |oentn Description c| € < > = — | Undrained Shear Strength (kPa) g > o0 |23 GRAIN SIZE
b= P 22| F N Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) (3 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |2769] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
279’7\ 150mm ASPHALTIC CONCRETE
276.7| \40mm AGGREGATE ss | 6 o rio o
L hzadn\250mm TOPSOIL \
0.5| FILL, sandy silt, trace clay, trace gravel,
78 :3 trace organics, loose, dark brown, moist A58
L1 ~| SANDY SILT, trace clay, compact, brown, 276 PID: 90 )
moist 2| SS | 16 o [FID: 0 g52amhsis,
PCB, VOC, PHC
5 275.4 ]
150 SILT, trace to some clay, trace to some
sand, dilatant, compact, brown, wet PID: 45
3| ss | 17 p— o FID: 0
-2
B PID: 40
4| 8s | 20 o HrD: 0 0 15 70 15
274 4
...brownish grey below
PID: 40
5| ss | 14 i o FID: 0
273
-4
. 6| ss | 21| 272 s C L&D
271
-6
...very loose
PID: 0
i 7| ss | 1 E o [FID: 0
270
-7
...compact
. PID: 0
g 8| ss | 15| 269 o [FID: 0
268.7
8.2
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 3.0 m Jul 3, 2024 21 274.8
g below ground surface; borehole caved to
% 6.7 m below ground surface upon
= completion of drilling.
§ 50 mm dia. monitoring well installed.
5
o
8
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 18, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649715, N: 4884866 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B {2 | @ows/C5m) = Moisture / Plasticity g = Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
s S| S R 10 20 30 20 Plastic Natural Liquid | & 9 g_ £ ® |23 Comments
8 El o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |8%
< Ip et\rll Description |E| & > 43 = | Undrained Shear Strength (kPa) S>=| 80 |z= GRAIN SIZE
b= ep! 22| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) 6 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |277.6] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm TOPSOIL L -
FILL, silty sand, trace clay, trace gravel, 1] ss | 13 o/ -PD: 30
| trace organics, compact, dark brown, moist ’
277
...topsoil inclusion, black
B 2| ss | 20 i g LPID: 5
i 276 1
3| SS 10 o -;Ig gs SS3 Analysis:
: M&l, BTEX, PAH,
- | PCB, VOC, PHC
275.3
23| SILT, trace to some clay, trace to some
sand, dilatant, compact, brown, wet 4| ss 12 275 o _}F:’II g:; 8
-3
5| ss | 16 o e
i 274
-4
...brownish grey below 273 wet sampler
6| ss | 17 o LPID: 35 g
-5 ’ SS6 Analysis:
| M&l, BTEX, PAH,
PCB, VOC, PHC
i 272 1
-6
7| ss | 15 o o8
270.9 2714
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Borehole was dry and caved to 3.0 m below Jul 3, 2024 14 276.2
ground surface upon completion of drilling.
50 mm dia. monitoring well installed.
5
&
&
S
g
o
8
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 19, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649793, N: 4884927 (UTM 17T) 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 S5 S R 10 20 30 40 Plastic Natural Liqud | & 9O g_ gg N3 Comments
8 Elev o |2 0] > g e - Limt ~ Water Content  Limt | © & & 2o |8%
< |ooom Description |E| & > 4= — | Undrained Shear Strength (kPa) S>~=| B0 |z3 GRAIN SIZE
’g. (?ﬁ) % 2 Ll "_ g O Unconfined <+ Field Vane PL MC L T i 52 DpISTRIBUTION %)
3 & o %) ® Pocket Penetrometer M Lab Vane —— (MIT)
N 278.00 GROUND SURFACE n w_ 40 80 120 160 10 20 30 GR SA SI CL
105mm ASPHALTIC CONCRETE
310mm AGGREGATE 1] ss | 24 o P9
77 5 / FID: 0
i 05 FILL, silty sand, trace clay, trace gravel, ]
trace organics, loose to compact, dark
brown, moist
-1 2| SS 5 277 Q -;Ig gs SS2 Analysis:
: M&l, BTEX, PAH,
PCB, VOC, PHC
B 276.5 p
151" CLAYEY SILT, trace sand, stiff, brown,
moist PID: 30
3] ss | 10 D FID: O 07 67 26
-2 276
275.7
23 SILT, trace to some clay, trace to some wet sampler
sand, dilatant, compact, brown, wet 4| ss 15 a _'F:::g:: gs
-3 275
...brownish grey below
5| SS 12 O -;Ig go SS5 Analysis:
R | ' M&l, BTEX, PAH,
*{ PCB,VOC, PHC
-4 274
...loose
5 i el I P \\ © oo
-6 272 4 \
...dense \
PID: 5
i 7| ss | 47 | o "FID: 0
271.3
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 4.6 m Jul 3, 2024 23 275.7
below ground surface; borehole was open
upon completion of drilling.
50 mm dia. monitoring well installed.
5
&
&
S
g
o
8
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Project No.  : 02310769.002 : Oak Valley Health Originated by : BR
Date started : June 19, 2024 : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649712, N: 4884929 (UTM 17T) 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 g’ g Q X Dynamic Cone T 5= Q2 |ge and
2 S| s | @ 0 20 30 40 Plastic  Natural taud | 9 E| ET |22 Comments
a3 Elev o _8 [0} > g € - Limt ~ Water Content  Limt | © & % g o (8%
< |Bepth Description c| € 1 > -l Undrained Shear Strength (kPa) >~ 3 Q |28 GRAINSIZE
3 % =} [ = S O Unconfined < Field Vane PL MC LL I - 52 DISTRIBUTION (%)
8 (m) 6 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |2759] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
757 230mm TOPSOIL T .
021 FILL, silty sand, trace clay, trace gravel, SS | 6 ] o "FID: 0
n trace organics, loose, dark brown, moist
275.1
08 SII;TY SAND, trace clay, compact, brown, 275
-1 wel Ss 14 o -;Ig 8 SS2 Analysis:
' M&l, BTEX, PAH,
PCB, VOC, PHC
- 1 AVA
274.1 PID: 0
SS 14 [©] 1D
[, 18] 8ILT, trace to some clay, trace to some 2749 FID:0
sand, trace gravel, dilatant, compact,
brownish grey, wet
B PID: 0
Ss | 24 o FID: 0
273
-3
PID: 0
Ss | 20 i o FID: 0
272
-4
] SS 16 2714 o] 'lzllg:: 8
270
-6
PID: 0
i ss | 19 E o [FID: 0
269.2
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date

file: 02310769.000 bh logs.gpj

Unstabilized water level measured at 1.5 m
below ground surface; borehole was open
upon completion of drilling.

50 mm dia. monitoring well installed.

Jul 3, 2024

Water Depth (m) Elevation (m)
20 2739
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 19, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649664, N: 4884920 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B 2 | (Blows03m) = Moisture / Plasticity g = Lab Data
[ 2 g & X Dynamic Cone _ o 8 5= 22 |82 and
© a5 © — 10 20 30 40 Plastic Natural Liquid ® 8_ g 1S © g Comments
8 Ele o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |2 s
e s t\rll Description < | E % > == — | Undrained Shear Strength (kPa) 3 > ®0 K GRAIN SIZE
’g. (?ﬁ) % 2 Ll "_ g O Unconfined <+ Field Vane PL MC L T i 52 DpISTRIBUTION %)
3 6 o @ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |276.1] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
300mm TOPSOIL Sk 276
275.8 PID: 0
Ss 6 o] 1D
03] siLTY SAND, trace to some gravel, trace N FID:0
- clay, compact to dense, brown, wet i \
-1 \ PID: 15
2| ss | 34 275 © FID: 0
5 AVA
PID: 20 SS3 Analysis:
3| ss | 47 o FID: 0 WEBX%PAH,
- PCB, VOC, PHC,
274 / DUP#4
B PID: 0
4| ss | 24 E l¢] FiD: 0
-3
...brownish grey 273 /
PID: 0
5| ss | 18 O FID: 0
-4
2721
B 271.5
46 SILT, trace sanq, trace gravel, trace clay,
compact, brownish grey, wet 6| ss 20 5 _E:g:; 8
-5
2714
-6
278‘? - 270
*'| SAND, trace to some silt, trace clay, trace
gravel, loose, brownish grey, wet 71 ss 5 o _E:g:: 8
269.4 7
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)
Unstabilized water level measured at 1.5 m Jul 3, 2024 14 274.7

below ground surface; borehole caved to
3.0 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.

file: 02310769.000 bh logs.gpj
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 20, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. :1 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649647, N: 4884956 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B {2 | @ows/C5m) = Moisture / Plasticity g = Lab Data
® = =] o X Dynamic Cone ) o S5 22 |g¢ and
© 3 3 © 2 — 10 20 30 40 Plastic Natural Liquid % o E E® g Comments
S |e o8l o | > | sE Limt ~ Water Content  Limt | © S &| 23 |53
< Ip et\rll Description |E| & > 43 = | Undrained Shear Strength (kPa) S>=| 80 |z= GRAIN SIZE
b= ep 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) (3 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |275:8] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
3Ty~
275.6] 180mm TOPSOIL Barvl
92| SILTY SAND, trace gravel, trace dlay, ss | 3 . o L PID: 55
| loose to compact, brown, moist ’
...wet below 275
-1 Ss 12 O -;Ig go SS2 Analysis:
’ M&I, BTEX, PAH,
i PCB, VOC, PHC
i ...some gravel
_ PID: 0
Ss | 25 274 o "FID: 0
-2
..silt lense inclusions ]
B PID: 0
ss | 18 0 "FID: 0
273 4
-3 272.8
3.0 SAND, trace to some silt, trace clay, trace /
ravel, loose to compact, brownish grey, wet g PID: 0
¢ P grey. 8§ | 7 o [FID: 0
272 4
-4
2714 PID: 0
[ Ss | 8 o [FID: 0
270+
-6
T PID: 0
i ss | 11 ¢ FID: 0
269.1
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 2.3 m Jul 3, 2024 1.8 274.0

below ground surface; borehole caved to
4.9 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.

file: 02310769.000 bh logs.gpj
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 20, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. :1 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649611, N: 4884946 (UTM 17T) 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 S5 S R 10 20 30 40 Plastic Natural Liqud | & 9O g_ gg N3 Comments
a3 Elev L o | & [0} > g € - Limit ~ Water Content  Limt | O 5| 2@ |8%
< |Deom Description |E| & > 43 = | Undrained Shear Strength (kPa) S>~=| B0 |z3 GRAIN SIZE
b= ep! S |S| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) ol =4 E Qo @ Pocket Penetrometer Ml Lab Vane {—e—| (MIT)
|, |275.7] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
100mm TOPSOIL L
FILL, silty sand, trace clay, trace to some 1] ss 8 \ o P $S1 Analysis:
gravel, trace organics, trace stone pieces ’ M&l, BTEX, PAH,
i inclusion, loose to compact, dark brown, PCB, VOC, PHC
moist 275
B 2| ss | 2 o PID: 0
B 274.2
15 SAND, trace to some silt, trace clay, trace 274
gravel, compact, brown, wet ss 17 o _E:g:; 8
-2
g 188 10 1
i SS 15 O -;Ig ? *.| SS4 Analysis:
273 ’ M&l, BTEX, PAH,
PCB, VOC, PHC
-3
ss | 16 o| |
272 1
-4
271
ss | 2 o LI =
-5
270+
-6
...brownish grey ]
ss | 1 o P o
269.0
6.7 269
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Wet cave at 1.5 m below ground surface Jul 3, 2024 1.7 274.0
upon completion of drilling.
50 mm dia. monitoring well installed.
5
&
&
S
5
o
8




LOG OF BOREHOLE 24-13

Project No.

Date started

Sheet No.

1 02310769.002
: June 20, 2024
11 of 1

Client

Project

Location : Uxbridge, ON

: Oak Valley Health
: Uxbridge Community Hospital

Originated by : BR
Compiled by : AS
Checked by : AS

Position : E

: 649599, N: 4884884 (UTM 17T)

Elevation Datum
Drilling Method

: Geodetic
. Solid stem augers

Rig type : Track-mounted
— SOIL PROFILE SAMPLES Penetration Test Values
B = ‘% (Blows / 0.3m) { Moisture / Plasticity ] b Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
] Sls S . 10 20 30 40 Plastic Natural Liqud | &9 € ET |23 Comments
o o [0) > c Limit ~ Water Content Limit | © & & 2o |22
(2] Elev] N olLe| a - S E " ca| E S5
< |oentn Description c| € < > = — | Undrained Shear Strength (kPa) g > o0 |23 GRAIN SIZE
b= P 22| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) (3 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, |276.7] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
>76.5 180mm TOPSOIL T i .
021" FILL, silty sand, trace gravel, trace 1188 | 3 \ o FID: 0
B organics, very loose, dark brown, moist \
275.9 276
08| SAND AND GRAVEL, trace silt, dense, \
-1 brown, moist S 35 O _IF:II[E)) 15
B ...at 1.5m, wet
275 sampler
ss | o [F 25
-2 SS3 Analysis:
|, BTEX, PAH,
274.4 1 PCB, VOC, PHC
23 SILT, trace to some clay, trace to some
B sand, dilatant, compact, brown, wet )
s 4| ss | 18 o} LPID:0
274 4 '
-3
e ° 5
273
-4
B 272.1 —
46 SAND, trace to some silt, trace clay, trace 272 -
gravel, compact, brownish grey, wet PID: 0
ss | 13 o FID: 1
-5
271
-6
=] o i
270.0
6.7 270
END OF BOREHOLE
WATER LEVEL READINGS
Date

file: 02310769.000 bh logs.gpj

Unstabilized water level measured at 2.1 m
below ground surface; borehole caved to
3.0 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.

Jul 3, 2024

Water Depth (m) Elevation (m)
1.6 275.1
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file: 02310769.000 bh logs.gpj

Wet cave measured at 1.5 m below
ground surface upon completion of
drilling.

Project No.  : 02310769.002 : Oak Valley Health Originated by : BR
Date started : June 20, 2024 : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649577, N: 4884848 (UTM 17T) 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
P g) =] & X Dynamic Cone X . g 5= 20 g% and
g i © o = 10 20 30 40 Plastic Natural Liquid ® g_ g gg g Comments
3 Elev L o|e g_ -> SE - Limit ~ Water Content  Limit '8 T o Zo § s
< |oepm Description c| € < > -ﬁ ~— | Undrained Shear Strength (kPa) o> @ o |2z GRAIN SIZE
;é)-‘ (m) % 2 L l'_ > O Unconfined PL MC LL T = 52 DISTRIBUTION (%)
3 6 o @ @ Pocket Penetrometer —— (MIT)
|, |277.8] GROUND SURFACE o | W 40 80 120 10 20 30 GR SA SI CL
110mm TOPSOIL L
FILL, silty sand, trace gravel, trace rootlets, ss | 7 1 o o o SS1 Analysis:
trace organics, loose, dark brown, moist ’ M&l, BTEX, PAH,
PCB, VOC, PHC
277
ss | s o e
276.3 Z
5 SAND, trace to some silt, trace clay, trace
gravel, compact, brown, wet . PID: 0
ss | 20 | 276 o [FID: 1
SS 22 O -;Ig $ SS4 Analysis:
’ M&l, BTEX, PAH,
275 PCB, VOC, PHC
B PID: 0
ss | 13 o FID: 1
274 4
ss | 15 [ 2] o e
272
...dense \
ss | w o e
271.1
6.7
END OF BOREHOLE
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 20, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. :1 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649604, N: 4884843 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
— SOIL PROFILE SAMPLES Penetration Test Values
B {2 | @ows/C5m) = Moisture / Plasticity g = Lab Data
[ 2 = & X Dynamic Cone _ o 8 5= 22 |82 and
s S| S R 10 20 30 20 Plastic Natural Liquid | & 9 g_ £ ® |23 Comments
a3 Elev o _8 [0} > g € - Limt ~ Water Content  Limt | © & & g o (8%
< |oeom Description c| € 1 > 4= — | Undrained Shear Strength (kPa) g > o0 |23 GRAIN SIZE
b= P 22| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) (3 =z E Qo @ Pocket Penetrometer Il Lab Vane {—e—| (MIT)
|, |277.6] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
3Ty~
>77.4| 190mm TOPSOIL acth R
02 FILL, silty sand, trace gravel, trace 11 8S 3 [¢] -;'g; 8
| organics, trace rootlets, very loose, dark
brown, moist 277
276.8
08 SILT, some sand to sandy, trace to some
-1 clay, trace gravel, dilatent, compact, brown, PID: 0
o 2| ss | 12 i O FID: 1
276 5 26 59 10
3| SS 11 (@] -;Ig ? SS3 Analysis:
’ M&I, BTEX, PAH,
- | PCB, VOC, PHC
B PID: 0
4| 8s | 22| 2157 > 0 kY
-3 274.6
301 SAND, trace to some silt, trace clay, trace ] | wet sampler
ravel, compact to dense, brownish grey, PID: 0
\?vet P ey S8 16 o [ FID: 0
274 4
-4
i 273
PID: 0
. ss | 21 o FID: 0
i 272
-6
\ PID: 0
i ss | 32 o FID: 0
270.9 271
6.7
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at 2.7 m Jul 3, 2024 1.7 275.9

file: 02310769.000 bh logs.gpj

below ground surface; borehole caved to
4.0 m below ground surface upon
completion of drilling.

50 mm dia. monitoring well installed.
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 20, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649844, N: 4885038 (UTM 17T) 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 g & X Dynamic Cone _ o 8 5= 22 |82 and
s S| S R 10 20 30 20 Plastic Natural Liquid | & 9 g_ £ ® |23 Comments
8 El o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |8%
< Ip et\rll Description |E| & > 43 = | Undrained Shear Strength (kPa) S>=| 80 |z= GRAIN SIZE
b= ep! 22| F = Y O Unconfined <+ Field Vane PL MC LL T = 5= DISTRIBUTION (%)
8 (m) 6 z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
|, [280.1] GROUND SURFACE o | W 40 80 120 160 10 20 30 GR SA SI CL
"\100mm TOPSOIL /1 280
FILL, silty sand, trace gravel, trace 1| ss 5 o -;’I'gf g %&%AH
| organics, loose, dark brown, moist ' PCB. VOC, PHC,
i DUP#3
279.3
08 SILT, some sand to sandy, trace to some
-1 clay, trace gravel, loose to compact, | PID: 0
brown, moist 2| ss 9 279 o FID: 0
b 0 30 66 4
3| SS 19 q -;Ig 8 SS3 Analysis:
: M&I, BTEX, PAH,
B 278 PCB, VOC, PHC
...wet, dilatent below
i 4| SS 18 g (o] -;Ig 8 SS4 Analysis:
: M&l, BTEX, PAH,
PCB, VOC, PHC
-3
277 1
PID: 0
5| ss | 21 9 "FID: 0
-4
276 1
. 6| ss | 12 o e
274.9 275
52

file: 02310769.000 bh logs.gpj

END OF BOREHOLE

Borehole was dry and open upon completion
of drilling.
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Project No.  : 02310769.002 Client  : Oak Valley Health Originated by : BR
Date started : June 17, 2024 Project : Uxbridge Community Hospital Compiled by : AS
Sheet No. 11 of 1 Location : Uxbridge, ON Checked by : AS
Position : E: 649904, N: 4885051 (UTM 17T) 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 S| S R 10 20 30 20 Plastic Natural Liquid | & 9 g_ £ ® |23 Comments
8 El o _8 0] > g e Limt ~ Water Content  Limt | © & & 2o |8%
< Ip et\rll Description |E| & > 43 = | Undrained Shear Strength (kPa) S>=| 80 |z= GRAIN SIZE
£ |Pep S |S| F = Y O Unconfined <+ Field Vane PL MC LL T £ 5= DISTRIBUTION (%)
8 (m) o=z E Q@ @ Pocket Penetrometer Ml Lab Vane —— (MIT)
N 277.00 GROUND SURFACE o n w__ 40 80 120 160 10 20 30 GR SA SI CL
276.8|_ 150mm ASPHALTIC CONCRETE i |
766 240mm AGGREGATE B 1] ss | 20 P00 SS1 Analysis:
- e : M&I, BTEX, PAH,
B 0.4 FILL, sandy silt, trace to some gravel, trace 1 PCB, VOC, PHC
>76.2 clay, trace organics, compact, dark brown,
0.g\moist
L SILT, trace to some clay, trace to some 276 PID: 15
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3| ss | 2 e
-2 275
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-3 274
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-4 273 1
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271.8
52

file: 02310769.000 bh logs.gpj

END OF BOREHOLE

Borehole was dry and open upon completion

of drilling.




Appendix F

Grain Size Analysis
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K (m/d)

K from Grain Size Analysis Report Date:
Sample Name: BH24-1,5S3
Mass Sample (g): 100 T (oC)
Poorly sorted clay with fines
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Met criteria Failed criteria geometric mean arithmetic r
Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 6.24E-07 6.24E-09 5.39E-04
Hazen K (cm/s) = d;q (mm) 1.05E-06 1.05E-08 9.05E-04
Slichter 1.24E-07 1.24E-09 1.07E-04
Terzaghi 1.81E-07 1.81E-09 1.56E-04
Beyer 7.44E-07 7.44E-09 6.43E-04
Sauerbrei 6.81E-07 6.81E-09 5.88E-04
Kruger 2.71E-05 2.71E-07 2.34E-02
Kozeny-Carmen 8.89E-06 8.89E-08 7.68E-03
Zunker 6.64E-06 6.64E-08 5.74E-03
Zamarin 7.85E-06 7.85E-08 6.79E-03
USBR 7.88E-07 7.88E-09 6.80E-04
Barr 1.34E-07 1.34E-09 1.16E-04
Alyamani and Sen 8.09E-06 8.09E-08 6.99E-03
Chapuis 2.74E-09 2.74E-11 2.37E-06
Krumbein and Monk 2.56E-05 2.56E-07 2.21E-02
geometric mean 9.04E-07 9.04E-09 7.81E-04
arithmetic mean 2.97E-06 2.97E-08 2.56E-03




K (m/d)

K from Grain Size Analysis Report Date:
Sample Name: BH24-6,554
Mass Sample (g): 100 T (oC)
Poorly sorted silt with fines
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Met criteria Failed criteria geometric mean arithmetic r
Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 6.94E-07 6.94E-09 6.00E-04
Hazen K (cm/s) = d;q (mm) 1.21E-06 1.21E-08 1.05E-03
Slichter 1.37E-07 1.37E-09 1.18E-04
Terzaghi 1.96E-07 1.96E-09 1.69E-04
Beyer 7.67E-07 7.67E-09 6.63E-04
Sauerbrei 9.52E-07 9.52E-09 8.23E-04
Kruger 3.64E-05 3.64E-07 3.14E-02
Kozeny-Carmen 1.06E-05 1.06E-07 9.18E-03
Zunker 8.05E-06 8.05E-08 6.96E-03
Zamarin 9.50E-06 9.50E-08 8.20E-03
USBR 1.65E-06 1.65E-08 1.42E-03
Barr 1.47E-07 1.47E-09 1.27E-04
Alyamani and Sen 1.94E-05 1.94E-07 1.68E-02
Chapuis 3.00E-09 3.00E-11 2.59E-06
Krumbein and Monk 4.84E-05 4.84E-07 4.18E-02
geometric mean 1.39E-06 1.39E-08 1.20E-03
arithmetic mean 6.83E-06 6.83E-08 5.90E-03




K (m/d)

K from Grain Size Analysis Report Date:
Sample Name: BH24-8,5S3
Mass Sample (g): 100 T (oC)
Poorly sorted clay with fines
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Met criteria Failed criteria geometric mean arithmetic r
Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 3.51E-07 3.51E-09 3.03E-04
Hazen K (cm/s) = d;q (mm) 5.18E-07 5.18E-09 4.47E-04
Slichter 7.26E-08 7.26E-10 6.28E-05
Terzaghi 1.10E-07 1.10E-09 9.53E-05
Beyer 4.15E-07 4.15E-09 3.58E-04
Sauerbrei 2.28E-07 2.28E-09 1.97E-04
Kruger 1.16E-05 1.16E-07 1.00E-02
Kozeny-Carmen 4.64E-06 4.64E-08 4.01E-03
Zunker 3.32E-06 3.32E-08 2.87E-03
Zamarin 3.97E-06 3.97E-08 3.43E-03
USBR 1.54E-07 1.54E-09 1.33E-04
Barr 8.03E-08 8.03E-10 6.94E-05
Alyamani and Sen 9.12E-07 9.12E-09 7.88E-04
Chapuis 1.55E-09 1.55E-11 1.34E-06
Krumbein and Monk 1.82E-05 1.82E-07 1.57E-02
geometric mean 2.56E-07 2.56E-09 2.21E-04
arithmetic mean 4.07E-07 4.07E-09 3.51E-04




K from Grain Size Analysis Report Date:
Sample Name: BH24-12,554
Mass Sample (g): 100 T (oC)
Moderately well sorted sand low in fines
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Met criteria Failed criteria geometric mean arithmetic r
Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 5.43E-03 5.43E-05 4.69E+00
Hazen K (cm/s) = d;q (mm) 3.54E-03 3.54E-05 3.06E+00
Slichter 1.99E-03 1.99E-05 1.72E+00
Terzaghi 3.50E-03 3.50E-05 3.02E+00
Beyer 4.23E-03 4.23E-05 3.66E+00
Sauerbrei 3.97E-03 3.97E-05 3.43E+00
Kruger 3.52E-03 3.52E-05 3.04E+00
Kozeny-Carmen 5.31E-03 5.31E-05 4.59E+00
Zunker 2.51E-03 2.51E-05 2.17E+00
Zamarin 2.61E-03 2.61E-05 2.25E+00
USBR 1.15E-03 1.15E-05 9.94E-01
Barr 3.03E-03 3.03E-05 2.61E+00
Alyamani and Sen 3.31E-03 3.31E-05 2.86E+00
Chapuis 3.98E-03 3.98E-05 3.44E+00
Krumbein and Monk 3.84E-03 3.84E-05 3.31E+00
geometric mean 3.51E-03 3.51E-05 3.04E+00
arithmetic mean 3.54E-03 3.54E-05 3.06E+00




K (m/d)

K from Grain Size Analysis Report Date:
Sample Name: BH24-15,SS3
Mass Sample (g): 100 T (oC)
Poorly sorted sandy silt with fines
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Met criteria Failed criteria geometric mean arithmetic n
Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 2.77E-06 2.77E-08 2.39E-03
Hazen K (cm/s) = d;q (mm) 4.48E-06 4.48E-08 3.87E-03
Slichter 5.57E-07 5.57E-09 4.81E-04
Terzaghi 8.20E-07 8.20E-09 7.09E-04
Beyer 3.33E-06 3.33E-08 2.88E-03
Sauerbrei 3.66E-06 3.66E-08 3.16E-03
Kruger 4.59E-05 4.59E-07 3.96E-02
Kozeny-Carmen 1.93E-05 1.93E-07 1.67E-02
Zunker 1.43E-05 1.43E-07 1.24E-02
Zamarin 1.70E-05 1.70E-07 1.47E-02
USBR 4.81E-06 4.81E-08 4.15E-03
Barr 6.06E-07 6.06E-09 5.23E-04
Alyamani and Sen 2.85E-05 2.85E-07 2.46E-02
Chapuis 2.32E-08 2.32E-10 2.00E-05
Krumbein and Monk 3.75E-05 3.75E-07 3.24E-02
geometric mean 3.98E-06 3.98E-08 3.44E-03
arithmetic mean 1.09E-05 1.09E-07 9.44E-03




K (m/d)

K from Grain Size Analysis Report Date:

Sample Name: BH24-16,SS3

Mass Sample (g): 100 T (oC)

Poorly sorted sandy silt low in fines
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Met criteria Failed criteria geometric mean arithmetic r

Estimation of Hydraulic Conductivity cm/s m/s m/d
Hazen 1.05E-04 1.05E-06 9.05E-02
Hazen K (cm/s) = d;q (mm) 9.48E-05 9.48E-07 8.19E-02
Slichter 2.86E-05 2.86E-07 2.47E-02
Terzaghi 4.86E-05 4.86E-07 4.20E-02
Beyer 9.57E-05 9.57E-07 8.26E-02
Sauerbrei 1.27E-04 1.27E-06 1.10E-01
Kruger 2.05E-04 2.05E-06 1.77€-01
Kozeny-Carmen 2.06E-04 2.06E-06 1.78E-01
Zunker 1.17E-04 1.17E-06 1.01E-01
Zamarin 1.35E-04 1.35E-06 1.17E-01
USBR 6.82E-05 6.82E-07 5.90E-02
Barr 3.64E-05 3.64E-07 3.14E-02
Alyamani and Sen 3.70E-06 3.70E-08 3.20E-03
Chapuis 1.09E-05 1.09€-07 9.41E-03
Krumbein and Monk 2.46E-04 2.46E-06 2.13E-01
geometric mean 2.58E-05 2.58E-07 2.23E-02
arithmetic mean 5.58E-05 5.58E-07 4.82E-02




Appendix G

Ground Water Flow Map
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Appendix H

Aquifer Response Tests




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH1 Test Well: BH1
Test Conducted by: A.Q Test Date: 7/4/2024
Analysis Performed by: A.Q | BH1 Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 400 800.0000?0000001 1 2‘00 1 6‘00 2000

10

h/h0

0.1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH1 7.02 x 107




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH2 Test Well: BH2
Test Conducted by: A.Q Test Date: 7/4/2024
Analysis Performed by: A.Q | BH2 Slug Test Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 200 400 600 800 1000
10 | | | |

o

=

<

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH2 3.67 x 107




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH6 Test Well: BH6
Test Conducted by: A.Q Test Date: 7/4/2024
Analysis Performed by: A.Q | BH6 Slug Test Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 400 800.000000000001 1200 1600 2000
100 | | | |

o
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10

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH6 3.17 x 107




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH8 Test Well: BH8
Test Conducted by: A.Q Test Date: 7/4/2024
Analysis Performed by: A.Q | BH8 Slug Test Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 400 800.000000000001 1200 1600 2000
10 | | |
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<

0.1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BHS 2.32x 107




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH10 Test Well: BH10
Test Conducted by: A.Q Test Date: 7/4/2024
Analysis Performed by: A.Q | BH10 Slug Test Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 400 800.000000000001 1200 1600 2000
10 | | |
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<
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Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH10 2.29 x 107




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Well: BH11
Location: Uxbridge | Slug Test: BH11 Ies:t[ Y
. est Date:
Test Conducted by: A.Q : Sy
Analysis Performed by: A.Q | BH11 Slug Test Analysis Date
Aquifer Thickness:
Timels] 420 560 700.0000000000(
0 140 2é‘30 ‘ ‘
10
=}
£ 1
<

\||ﬂ\I\|\|\\III\\I\I\II\II\I\I\\III\\I\III\\I\I\II\Iﬂ|\I\\IIIHI\|\IHIII\\I\I\II\I\\III\\|\I\I\\IIIHI\I\II\II\I\I\\III\\I\I\I\ﬂ\I\II\II\I\I\\III\\|\I\I\\III\\I\I\II\II\IIIHI\I\IHIIIHI\IW

I\II\I\I\\I|I\\I\I\I\\|\I\II\II\I\|\\|II\\I\I\I\\III\\I\I\II\II\III\\I\I\I\\|[I\\I\I\II\||\I\I\\II|H|\I\I\\I\I\II\II\I\I\\IIIHI\I\I\\III\\Iﬂ\II\II\I\IH|\I\I\\I||\\|\I\II\||\|\|HIII\\I\I\I\\III\II\II\I\I\ﬂ||\\I\I\I\\II|\\I\I\II\I|\|\|\\I\I\I\\III\\I\I\II\II\I\I\\III\\I\Iﬂ\\III\II\I|\I\I\\III\\|\I\I\\II|\\|\|\II\II\I\I\\I\I\I\\III\\I\I\II\II\I\IﬂIII\\I\I\I\\III\II\||\|\I\\IIIHI\I\IHIIIHI\I\II

0.1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity
[m/s]
BH11 220 x 107
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Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH15 Test Well: BH15
Test Conducted by: A.Q Test Date: 7/5/2024
Analysis Performed by: A.Q | Slug Test BH15 Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 100 200 300 400 500
10 | | |
17

= 1

< i

<

0.1

0.01

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH15 6.41x10°




Slug Test Analysis Report

Project: Uxbridge Community Hospital

Number: 02310769.003

Client:  Oak Valley Health

Location: Uxbridge | Slug Test: BH13 Test Well: BH13
Test Conducted by: A.Q Test Date: 7/5/2024
Analysis Performed by: A.Q | Slug Test BH13 Analysis Date: 8/27/2024
Aquifer Thickness:
Time [s]
0 400 800.000000000001 1200 1600 2000
10 a | | |
=}
£ 1
<
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Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

BH13 3.33x 107
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Groundwater Quality




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

CLIENT NAME: ENGLOBE CORP.
20, CARLSON COURT
ETOBICOKE, ON M9W 7K6
416 301-5909

ATTENTION TO: Abdul Qadir
PROJECT: 02310769.002
AGAT WORK ORDER: 24T170750
WATER ANALYSIS REVIEWED BY: Yris Verastegui, Inorganic Team Lead
DATE REPORTED: Jul 12, 2024
PAGES (INCLUDING COVER): 10
VERSION*: 1

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

*Notes

Disclaimer:

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.

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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.

For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay
between sampling and submission to the laboratory could not be minimized.

Member of:

Laboratories (V1) Page 1 of 10
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.



CLIENT NAME: ENGLOBE CORP.
SAMPLING SITE:4 Campbell Dr, Uxbridge, ON

Certificate of Analysis

AGAT WORK ORDER: 247170750
PROJECT: 02310769.002

ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Q.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Water Quality Assessment - PWQO (mg/L)

DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED:  2024-07-05
15:00
Parameter Unit G/S RDL 5984811
Electrical Conductivity uS/cm 2 1310
pH pH Units 6.5-8.5 NA 7.56
Saturation pH (Calculated) 6.33
Langelier Index (Calculated) 1.23
Hardness (as CaCO3) (Calculated) mg/L 0.5 648
Total Dissolved Solids mg/L 10 784
Alkalinity (as CaCO3) mg/L 5 561
Bicarbonate (as CaCO3) mg/L 5 561
Carbonate (as CaCO3) mg/L 5 <5
Hydroxide (as CaCO3) mg/L 5 <5
Fluoride mg/L 0.05 <0.05
Chloride mg/L 0.12 153
Nitrate as N mg/L 0.05 <0.05
Nitrite as N mg/L 0.05 <0.05
Bromide mg/L 0.05 <0.05
Sulphate mg/L 0.10 49.1
Ortho Phosphate as P mg/L 0.10 <0.10
Ammonia as N mg/L 0.02 <0.02
Ammonia-Un-ionized (Calculated) mg/L 0.02 0.000002 <0.000002
Total Phosphorus mg/L * 0.06 1.35
Total Organic Carbon mg/L 0.5 8.2
True Colour TCU 2.50 11.6
Turbidity NTU 0.5 11400
Total Calcium mg/L 0.20 222
Total Magnesium mg/L 0.10 22.7
Total Potassium mg/L 0.50 2.79
Total Sodium mg/L 0.10 48.3
Aluminum-dissolved mg/L * 0.004 0.033
Total Antimony mg/L 0.020 0.003 <0.003

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 2 of 10




Certificate of Analysis

AGAT WORK ORDER: 247170750
PROJECT: 02310769.002

CLIENT NAME: ENGLOBE CORP. ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Dr, Uxbridge, ON SAMPLED BY:Abdul Q.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Water Quality Assessment - PWQO (mg/L)

DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED:  2024-07-05
15:00
Parameter Unit G/S RDL 5984811
Total Arsenic mg/L 0.1 0.003 0.006
Total Barium mg/L 0.002 0.301
Total Beryllium mg/L * 0.001 <0.001
Total Boron mg/L 0.2 0.010 0.082
Total Cadmium mg/L 0.0002 0.0001 0.0002
Total Chromium mg/L 0.003 0.025
Total Cobalt mg/L 0.0009 0.0005 0.0086
Total Copper mg/L 0.005 0.002 0.020
Total Iron mg/L 0.3 0.050 22.3
Total Lead mg/L * 0.0005 0.0087
Total Manganese mg/L 0.002 1.45
Total Mercury mg/L 0.0001 <0.0001
Total Molybdenum mg/L 0.040 0.002 0.004
Total Nickel mg/L 0.025 0.003 0.019
Total Selenium mg/L 0.1 0.002 <0.002
Total Silver mg/L 0.0001 0.0001 <0.0001
Total Strontium mg/L 0.005 0.809
Total Thallium mg/L 0.0003 0.0003 <0.0003
Total Tin mg/L 0.002 0.005
Total Titanium mg/L 0.010 0.868
Total Tungsten mg/L 0.030 0.010 <0.010
Total Uranium mg/L 0.005 0.0005 0.0023
Total Vanadium mg/L 0.006 0.002 0.035
Total Zinc mg/L 0.030 0.020 0.056
Total Zirconium mg/L 0.004 0.004 0.004
Lab Filtration Aluminum Dissolved 1

Certified By:

CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested. Results apply to samples as received.
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= H 5835 COOPERS AVENUE
Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 24T170750 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 02310769.002 http://www.agatiabs.com
CLIENT NAME: ENGLOBE CORP. ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Dr, Uxbridge, ON SAMPLED BY:Abdul Q.
Water Quality Assessment - PWQO (mg/L)
DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to PWQO * Variable - refer to guideline reference document
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.
5984811 Dilution required, RDL has been increased accordingly.
Un-ionized Ammonia detection limit is a calculated RDL. The calculation of Un-ionized Ammonia is based on lab measured parameters (ammonia as N, pH and temperature).Values are reported as
calculated.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 4 of 10
Results relate only to the items tested. Results apply to samples as received.




5835 COOPERS AVENUE

Exceedance Summary MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 24T170750 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 02310769.002 http://www.agatlabs.com
CLIENT NAME: ENGLOBE CORP. ATTENTION TO: Abdul Qadir
SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
5984811 BH24-7 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt mg/L 0.0009 0.0086
5984811 BH24-7 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper mg/L 0.005 0.020
5984811 BH24-7 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron mg/L 0.3 22.3
5984811 BH24-7 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium mg/L 0.006 0.035
5984811 BH24-7 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Zinc mg/L 0.030 0.056
EXCEEDANCE SUMMARY (V1) Page 5 of 10

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



Quality Assurance
CLIENT NAME: ENGLOBE CORP.
PROJECT: 02310769.002
SAMPLING SITE:4 Campbell Dr, Uxbridge, ON

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

AGAT WORK ORDER: 247170750
ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Q.

Water Analysis

RPT Date: Jul 12, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Salngple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Water Quality Assessment - PWQO (mg/L)
Electrical Conductivity 5984327 9780 10000 2.2% <2 102% 90% 110%
pH 5984327 7.25 7.30 0.7% NA 99% 90% 110%
Total Dissolved Solids 5982078 58 56 3.5% <10 96% 80% 120%
Alkalinity (as CaCO3) 5984327 834 843 1.1% <5 100% 80% 120%
Bicarbonate (as CaCO3) 5984327 834 843 1.1% <5 NA
Carbonate (as CaCO3) 5984327 <5 <5 NA <5 NA
Hydroxide (as CaCO3) 5984327 <5 <5 NA <5 NA
Fluoride 5984811 5984811 <0.05 <0.05 NA <0.05 100% 70% 130% 97% 80% 120% 93% 70% 130%
Chloride 5984811 5984811 153 150 2.0% <0.10 95% 70% 130% 102% 80% 120% NA 70% 130%
Nitrate as N 5984811 5984811 <0.05 <0.05 NA <0.05 101% 70% 130% 100% 80% 120% 97% 70% 130%
Nitrite as N 5984811 5984811 <0.05 <0.05 NA <0.05 91% 70% 130% 96% 80% 120% 93% 70% 130%
Bromide 5984811 5984811 <0.05 <0.05 NA <0.05 100% 70% 130% 98% 80% 120% 96% 70% 130%
Sulphate 5984811 5984811 49.1 47.8 2.7% <0.10 98% 70% 130% 100% 80% 120% 98% 70% 130%
Ortho Phosphate as P 5984811 5984811 <0.10 <0.10 NA <0.10 104% 70% 130% 101% 80% 120% 97% 70% 130%
Ammonia as N 5988537 <0.02 <0.02 NA <0.02 106% 70% 130% 101% 80% 120% 107% 70% 130%
Total Phosphorus 5984811 5984811 1.35 1.34 0.7% <0.02 105% 70% 130% 106% 80% 120%  NA 70% 130%
Total Organic Carbon 5984811 5984811 8.2 8.0 2.5% <05 96% 90% 110% 102% 90% 110% 107% 80% 120%
True Colour 5978226 <2.50 <2.50 NA <25 103% 90% 110%
Turbidity 5984811 5984811 11400 11300 0.9% <05 99% 80% 120%
Total Calcium 5989529 201 187 7.2% <020 103% 70% 130% 101% 80% 120% 81% 70% 130%
Total Magnesium 5989529 34.9 30.0 151% <0.10 103% 70% 130% 93% 80% 120% 75% 70% 130%
Total Potassium 5989529 241 23.0 4.7% <050 103% 70% 130% 84% 80% 120% NA 70% 130%
Total Sodium 5989529 2450 2350 4.2% <0.10 94% 70% 130% 101% 80% 120% NA 70% 130%
Aluminum-dissolved 5978226 <0.004 <0.004 NA <0.004 94% 70% 130% 102% 80% 120% 91% 70% 130%
Total Antimony 5989529 0.005 0.005 NA <0.003 101% 70% 130% 105% 80% 120% 103% 70% 130%
Total Arsenic 5989529 0.005 <0.003 NA <0.003 93% 70% 130% 94% 80% 120% 96% 70% 130%
Total Barium 5989529 0.316 0.301 49% <0.002 99% 70% 130% 104% 80% 120% 110% 70% 130%
Total Beryllium 5989529 <0.001 <0.001 NA <0.001 96% 70% 130% 93% 80% 120% 77% 70% 130%
Total Boron 5989529 0.182 0.157 14.7% <0.010 100% 70% 130% 101% 80% 120% 80% 70% 130%
Total Cadmium 5989529 <0.0001 <0.0001 NA <0.0001 98% 70% 130% 100% 80% 120% 93% 70% 130%
Total Chromium 5989529 <0.003 <0.003 NA <0.003 102% 70% 130% 108% 80% 120% 120% 70% 130%
Total Cobalt 5989529 0.0013 0.0015 NA  <0.0005 106% 70% 130% 104% 80% 120% 115% 70% 130%
Total Copper 5989529 0.012 0.011 8.7% <0.002 100% 70% 130% 101% 80% 120% 103% 70% 130%
Total Iron 5989529 1.45 1.32 9.4% <0.050 111% 70% 130% 109% 80% 120% 124% 70% 130%
Total Lead 5989529 0.0007 0.0006 NA <0.0005 91% 70% 130% 99% 80% 120% 88% 70% 130%
Total Manganese 5989529 0.877 0.814 75% <0.002 115% 70% 130% 118% 80% 120% 127% 70% 130%
Total Mercury 5982022 <0.0001 <0.0001 NA  <0.0001 100% 70% 130% 102% 80% 120% 92% 70% 130%
Total Molybdenum 5989529 0.015 0.013 143% <0.002 108% 70% 130% 94% 80% 120% 98% 70% 130%
Total Nickel 5989529 0.026 0.023 12.2% <0.003 108% 70% 130% 108% 80% 120% 114% 70% 130%
QUALITY ASSURANCE REPORT (V1) Page 6 of 10

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.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: ENGLOBE CORP. AGAT WORK ORDER: 24T170750
PROJECT: 02310769.002 ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Dr, Uxbridge, ON SAMPLED BY:Abdul Q.
Water Analysis (Continued)
RPT Date: Jul 12, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper
Total Selenium 5989529 0.004 0.010 NA <0.002 104% 70% 130% 94% 80% 120% 83% 70% 130%
Total Silver 5989529 0.0002 0.0001 NA <0.0001 88% 70% 130% 88% 80% 120% 76% 70% 130%
Total Strontium 5989529 1.38 1.19 148% <0.005 95% 70% 130% 96% 80% 120% 85% 70% 130%
Total Thallium 5989529 <0.0003 <0.0003 NA <0.0003 97% 70% 130% 107% 80% 120% 88% 70% 130%
Total Tin 5989529 <0.002 <0.002 NA <0.002 103% 70% 130% 103% 80% 120% 102% 70% 130%
Total Titanium 5989529 0.016 <0.010 NA <0.010 107% 70% 130% 100% 80% 120% 115% 70% 130%
Total Tungsten 5989529 <0.010 <0.010 NA <0.010 90% 70% 130% 93% 80% 120% 92% 70% 130%
Total Uranium 5989529 <0.0005 <0.0005 NA <0.0005 97% 70% 130% 103% 80% 120% 106% 70% 130%
Total Vanadium 5989529 0.004 0.003 NA <0.002 110% 70% 130% 112% 80% 120% 129% 70% 130%
Total Zinc 5989529 0.081 0.080 NA <0.020 101% 70% 130% 102% 80% 120% 100% 70% 130%
Total Zirconium 5989529 <0.004 <0.004 NA <0.004 98% 70% 130% 88% 80% 120% 95% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 7 of 10

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.




CLIENT NAME: ENGLOBE CORP.
PROJECT: 02310769.002

Method Summary

AGAT WORK ORDER: 247170750
ATTENTION TO: Abdul Qadir

SAMPLING SITE:4 Campbell Dr, Uxbridge, ON

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

SAMPLED BY:Abdul Q.

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE
pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE
Saturation pH (Calculated) SM 2320 B CALCULATION
Langelier Index (Calculated) SM 2330B CALCULATION
modified from EPA SW-846 6010C &
Hardness (as CaCO3) (Calculated) MET-93-6105 200.7 & SM 2340 B CALCULATION
. . modified from EPA 1684,0N MOECC
Total Dissolved Solids INOR-93-6028 E3139 SM 2540C.D BALANCE
Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE
Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE
Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE
Hydroxide (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE
Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Bromide INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Ortho Phosphate as P INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA
Ammonia-Un-ionized (Calculated) MOE REFERENCE, PWQOs Tab2  CALCULATION
Total Phosphorus INOR-93-6022 modiied from SM 4500-P B and S spECTROPHOTOMETER
Total Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER
True Colour INOR-93-6074 modified from SM 2120 B LACHAT FIA
Turbidity INOR-93-6044 modified from SM 2130 B NEPHELOMETER
. modified from EPA 200.8, 3005A,
Total Calcium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Magnesium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Potassium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Sodium MET-93-6103 3010A & 60208 ICP/MS
Aluminum-dissolved MET-93-6103 gnoogiéged from EPA 200.8 and EPA 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 Barium MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Beryllium MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Boron 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
Total Cobalt MET-93-6103 modified from EPA 200.8, 3005A, ICP-MS

3010A & 6020B

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: ENGLOBE CORP.
PROJECT: 02310769.002

Method Summary

AGAT WORK ORDER: 247170750
ATTENTION TO: Abdul Qadir

SAMPLING SITE:4 Campbell Dr, Uxbridge, ON

SAMPLED BY:Abdul Q.

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
Total Copper MET-93-6103 g“oold(;ieg ggg‘ogPA 200.8,3005A, 1cp s
Total Iron MET-93-6103 g“oold(;geg ggg‘ogpA 200.8,3005A, cpyis
Total Lead MET-93-6103 g“oold(;geg ggg‘ogpA 200.8,3005A, cpyis
Total Manganese MET-93-6103 gnoold(;ieg fsrgrznOgPA 200.8, 3005A, ICP-MS
Total Mercury MET-93-6100 g\odified from EPA 245.2 and SM 3112 CVAAS
Total Molybdenum MET-93-6103 g“oold(;ieg ZS?OEPA 200.8, 3005A, 1cp s
Total Nickel MET-93-6103 g“oold(;geg ZS?OEPA 200.8,3005A, cpyis
Total Selenium MET-93-6103 rsnoold(;geg ggg’ogpA 200.8,3005A, cpyis
Total Silver MET-93-6103 rsnoold(;geg ggg’ogPA 200.8,3005A, cpyis
Total Strontium INOR-93-6003 r3“O°1d(;f/Leg ggg’ogPA 200.8,3005A, cpyis
Total Thallium MET-93-6103 o] om £/ 200.8, 30054 1cp.vs
Total Tin MET-93-6103 rsnooldc;geg ggg’ogPA 200.8,3005A, cpyis
Total Titanium MET-93-6103 rsnooldc;geg ggg’ogPA 2008, 30054, cpyis
Total Tungsten MET-93-6103 g“oold(;f;eg ggg’ogm 200.8,3005A, cp s
Total Uranium MET-93-6103 g“ooldc;geg ggg‘OgPA 2008, 30054, cpyis
Total Vanadium MET-93-6103 g“ooldc;geg ‘Zgg‘OEPA 200.8,3005A, cpyis
Total Zinc MET-93-6103 g“ooldc;geg ggg‘ogpA 2008, 30054, cpyis
Total Zirconium MET-93-6103 ;nooldégeg ggg‘OEPA 200.8,3005A, cpyis

Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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5835 Coopers Avenue Laboratory Use Only

Have feedback? Mississauga, Ontario LAZ 1Y2 y Y
Lab OratOrie S S(c‘ﬁir:;pizeﬂfg;la Ph: 905 712 5100 Fax: 905.712 5122 Work Order #: \:} Dq S (5

webearth agatlabs com

Cooler Quantity:
H Arrival Temperatures:
Cha|n Of custody Reco rd If this is a Drinking Water ple, pl use Drinking Water Chain of Custody Form (potable water consumed by humans) rrva P u
Depot Temperatures:
Report Regulatory Requirements: Custody Seal | CYes CNo
. ,‘ {Please check alf applicable boxes)
Company: Notes:
Contact: ] Regulation 153704 [] Regutation 406 | Eewer Use
Sanitary Storm H H -
Address: 20 e e | Turnaround Time (TAT) Required:
Indicate One Indicate One
M [Jind/Com ind/Com Regon Regular TAT to 7 Business Days
[CJRes/Park [JRes/Park .
Phone: Fax: ClAgriculture ClAgriculture Prov. Water Quality Rush TAT (rush surcharg
Reports to be sent to: ‘Lc Toxt Objectives (PWQO)
. Xture (Check One) i i 2 Business Next Business
1 Email: Regulation 558 3 Business
[coarse g [ other Ll pays L Days Ll pay
. ) CCME
2. Email [OFine Indicate une OR Date Required (Rush Surcharges May Apply):
Project Information: Is this submission for a Record Report Guideline on
. of Site Conditlon (RSC)? Certificate of Analysis Please provide prior notification for rush TAT
Project: O 0 onN *TAT is exclusive of weekends and statutory holidays
Site Location: Yes 0 Yes No
D D For ‘Same Day’ analysis, please contact your AGAT CSR
Sampled By:
AGAT Quote # PO © 0.Reg 153 0. Reg 406 =
uote #: : © <
note: If number is ctient will be billed full price for Legal sample D o_ g’n 8 é E
= g 0 & S
3 =] o | @ ®
Invoice Inf tion: Bil To same: Yes B No OO @ @ & §ges 2 g
nvoice Information: ill To Same: Yes o ple Matrix Legend ¥ g < g g § sz 5
. ] a2 S o 2 <3
Company: Ground Water SD  Sediment 2 E‘ 8 2 % g 2 8 %
. I3 £ w
Contact: o o SW SurfaceWater % = @ gy &g BE S T
Address: P Paint R Rock/Shale T £ o g s o g5 & q
g 8 - £ o 9% 5.58 ¢ 3
Email: S Soil = w > a g o g8 > 2
p S S o« £ 88 g2 8000 5
o el (] Y g c o c a3 B T
i -y S S§ o 808 =3 =
Daty Ti Sampl Comments/ 8 8 = @ 2 sz esgl g £
I ate ime # of ample Y/N g 25 o 2= 2 32 8a ¢ 5
Sample Identification sa Containers Matrix Special 2 2 5 ¢ 59 &% g B cg § § 8 2
Page of
Ne: T - /l
A
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

CLIENT NAME: ENGLOBE CORP.
20, CARLSON COURT
ETOBICOKE, ON M9W 7K6
416 301-5909

ATTENTION TO: Abdul Qadir
PROJECT: 02310769.002
AGAT WORK ORDER: 24T170755
MICROBIOLOGY ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead
TRACE ORGANICS REVIEWED BY: Neli Popnikolova, Senior Chemist
WATER ANALYSIS REVIEWED BY: Yris Verastegui, Inorganic Team Lead
DATE REPORTED: Jul 12, 2024
PAGES (INCLUDING COVER): 14
VERSION*: 1

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

*Notes

Disclaimer:

. 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 is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.

. This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.

. For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay
between sampling and submission to the laboratory could not be minimized.

Laboratories (V1) Page 1 of 14
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.



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 24T170755 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 02310769.002 http://www.agatiabs.com
CLIENT NAME: ENGLOBE CORP. ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
E.Coli (MI-Agar)
DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED: 2024-07-05
15:00
Parameter Unit G/S RDL 5984827
Escherichia coli CFU/100mL 200 0
Total Coliforms CFU/100mL 0
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Limits for Storm Sewer Discharge - The Regional Municipality of Durham - By-Law No. 55-2013
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.
5984827 Escherichia coli RDL = 2 CFU/100mL.

RDL > 1 indicates dilutions of the sample.

The sample was diluted prior to filtration due to the presence of sediments.
Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 2 of 14
Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: ENGLOBE CORP.
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON

Certificate of Analysis

AGAT WORK ORDER: 247170755
PROJECT: 02310769.002

ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Qadir

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Durham Sanitary - Organics

DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED:  2024-07-05
15:00
Parameter Unit G/S:A G/S:B RDL 5984827
ﬁll\ﬂgngrease (animal/vegetable) mg/L 150 05 5.23[<A]
Oil and Grease (mineral) in water mg/L 15 0.5 <0.5
Benzene mg/L 0.01 0.002 0.0002 <0.0002
Chloroform mg/L 0.04 0.002 0.0002 <0.0002
1,2-Dichlorobenzene mg/L 0.05 0.0056 0.0001 <0.0001
1,4-Dichlorobenzene mg/L 0.08 0.0068 0.0001 <0.0001
CIS 1,2-Dichloroethylene mg/L 0.0002 <0.0002
Trans-1,3-Dichloropropylene mg/L 0.0003 <0.0003
Ethylbenzene mg/L 0.16 0.002 0.0001 <0.0001
Methylene Chloride mg/L 2 0.0052 0.0003 <0.0003
1,1,2,2-Tetrachloroethane mg/L 1.4 0.017 0.001 <0.001
Tetrachloroethylene mg/L 1 0.0044 0.0001 <0.0001
Toluene mg/L 0.27 0.002 0.0002 0.0004[<B]
Trichloroethylene mg/L 0.4 0.008 0.0002 <0.0002
Xylenes (Total) mg/L 0.00028 0.0003
Methyl Ethyl Ketone mg/L 8 0.001 <0.001
Styrene mg/L 0.0001 <0.0001
Di-n-butyl phthalate mg/L 0.08 0.015 0.0005 <0.0005
Bis(2-Ethylhexyl)phthalate mg/L 0.012 0.0088 0.0005 <0.0005
PCBs mg/L 0.001 0.0002 <0.0002
Nonylphenols mg/L 0.02 0.001 <0.001
Nonylphenol Ethoxylates mg/L 0.2 0.01 <0.01

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 3 of 14



CLIENT NAME: ENGLOBE CORP.
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON

Certificate of Analysis

AGAT WORK ORDER: 247170755
PROJECT: 02310769.002

ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Qadir

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Durham Sanitary - Organics

DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED:  2024-07-05
15:00
Surrogate Unit Acceptable Limits 5984827
Toluene-d8 % Recovery 50-140 94
4-Bromofluorobenzene % Recovery 50-140 90
2-Fluorophenol % 50-140 65
phenol-d6 surrogate % 50-140 94
2,4,6-Tribromophenol % 50-140 98
Chrysene-d12 % 50-140 91
Decachlorobiphenyl % 50-140 93
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: A Refers to Limits for Sanitary Sewer Discharge - The Regional Municipality of Durham - By-Law No. 55-2013, B Refers to Limits for Storm

Sewer Discharge - The Regional Municipality of Durham - By-Law No. 55-2013

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.

5984827 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.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 4 of 14




CLIENT NAME: ENGLOBE CORP.

SAMPLING SITE:4 Campbell Drive, Uxbridge, ON

Certificate of Analysis

AGAT WORK ORDER: 247170755
PROJECT: 02310769.002

ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Qadir

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Durham Sanitary Sewer Use By-Law - Inorganics

DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
SAMPLE DESCRIPTION: BH24-7
SAMPLE TYPE: Water
DATE SAMPLED:  2024-07-05
15:00
Parameter Unit G/S:A G/S:B RDL 5984827
pH pH Units 6.0-10.5 6.0-9.0 NA 7.59
BOD (5) mg/L 300 15 2 4[<B]
Fluoride mg/L 10 0.05 <0.05
Sulphate mg/L 1500 0.10 46.6[<A]
Cyanide, SAD mg/L 2 0.02 0.002 <0.002
Total Kjeldahl Nitrogen mg/L 100 1 0.10 0.20[<B]
Phenols mg/L 1 0.008 0.001 <0.001
Total Phosphorus mg/L 10 0.4 0.02 1.29[B-A]
Total Suspended Solids mg/L 350 15 10 18800[>A]
Total Aluminum mg/L 50 0.020 14.5[<A]
Total Antimony mg/L 5 0.003 <0.003
Total Arsenic mg/L 1 0.02 0.006 0.007[<B]
Total Cadmium mg/L 0.7 0.008 0.0002 <0.0002
Total Chromium mg/L 2 0.08 0.006 0.020[<B]
Total Cobalt mg/L 5 0.0010 0.0072[<A]
Total Copper mg/L 3 0.05 0.004 0.018[<B]
Total Lead mg/L 1 0.12 0.0010 0.0073[<B]
Total Manganese mg/L 5 0.15 0.004 1.29[B-A]
Total Mercury mg/L 0.01 0.01 0.0001 <0.0001
Total Molybdenum mg/L 5 0.004 <0.004
Total Nickel mg/L 2 0.08 0.006 0.020[<B]
Total Selenium mg/L 1 0.02 0.004 <0.004
Total Silver mg/L 5 0.12 0.0002 <0.0002
Total Tin mg/L 5 0.004 <0.004
Total Titanium mg/L 5 0.020 0.795[<A]
Total Zinc mg/L 2 0.04 0.040 0.045[B-A]

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 5 of 14




5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 24T170755 TEL (905)712-5100
PROJECT: 02310769.002 Aol e
CLIENT NAME: ENGLOBE CORP. ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
Durham Sanitary Sewer Use By-Law - Inorganics
DATE RECEIVED: 2024-07-05 DATE REPORTED: 2024-07-12
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: A Refers to Limits for Sanitary Sewer Discharge - The Regional Municipality of Durham - By-Law No. 55-2013, B Refers to Limits for Storm

Sewer Discharge - The Regional Municipality of Durham - By-Law No. 55-2013
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.

5984827 Dilution required, RDL has been increased accordingly.
Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 6 of 14
Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: ENGLOBE CORP.

Exceedance Summary

AGAT WORK ORDER: 24T170755
PROJECT: 02310769.002

ATTENTION TO: Abdul Qadir

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
5984827 BH24-7 ON Durham SM Durham Sanitary Sewer Use By-Law - Inorganics Total Manganese mg/L 0.15 1.29
5984827 BH24-7 ON Durham SM Durham Sanitary Sewer Use By-Law - Inorganics Total Phosphorus mg/L 0.4 1.29
5984827 BH24-7 ON Durham SM Durham Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids mg/L 15 18800
5984827 BH24-7 ON Durham SM Durham Sanitary Sewer Use By-Law - Inorganics Total Zinc mg/L 0.04 0.045
5984827 BH24-7 ON Durham SN Durham Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids mg/L 350 18800

EXCEEDANCE SUMMARY (V1) Page 7 of 14

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



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: ENGLOBE CORP. AGAT WORK ORDER: 24T170755
PROJECT: 02310769.002 ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
Microbiology Analysis
RPT Date: Jul 12, 2024 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper
E.Coli (MI-Agar)
Escherichia coli 5984827 5984827 0 0 NA
Total Coliforms 5984827 5984827 4 4 0.0%

Comments: NA - % RPD Not Applicable.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 8 of 14

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.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: ENGLOBE CORP. AGAT WORK ORDER: 24T170755
PROJECT: 02310769.002 ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
Trace Organics Analysis

RPT Date: Jul 12, 2024 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

Durham Sanitary - Organics
Oil and Grease (animal/vegetable) 5975256 <05 <05 NA <05 97% 60% 130% 110% 60% 130% 103% 60% 130%
in water
Oil and Grease (mineral) in water 5975256 <0.5 <0.5 NA <0.5 87% 60% 130% 84% 60% 130% 89% 60% 130%
Benzene 5984080 <0.0002 <0.0002 NA <0.0002 89% 50% 140% 80% 60% 130% 92% 50% 140%
Chloroform 5984080 <0.0002 <0.0002 NA <0.0002 110% 50% 140% 107% 60% 130% 117% 50% 140%
1,2-Dichlorobenzene 5984080 <0.0001 <0.0001 NA <0.0001 108% 50% 140% 89% 60% 130% 100% 50% 140%
1,4-Dichlorobenzene 5984080 <0.0001 <0.0001 NA <0.0001 106% 50% 140% 84% 60% 130% 102% 50% 140%
CIS 1,2-Dichloroethylene 5984080 <0.0002 <0.0002 NA <0.0002 85% 50% 140% 74% 60% 140% 96%  60% 130%
Trans-1,3-Dichloropropylene 5984080 <0.0003 <0.0003 NA <0.0003 82% 50% 140% 71% 60% 130% 74% 50% 140%
Ethylbenzene 5984080 <0.0001 <0.0001 NA <0.0001 95% 50% 140% 76% 60% 130% 98% 50% 140%
Methylene Chloride 5984080 <0.0003 <0.0003 NA <0.0003 84% 50% 140% 84% 60% 130% 95% 50% 140%
1,1,2,2-Tetrachloroethane 5984080 <0.001 <0.001 NA <0.001 100% 50% 140% 107% 60% 130% 102% 50% 140%
Tetrachloroethylene 5984080 <0.0001 <0.0001 NA <0.0001 99% 50% 140% 71% 60% 130% 85% 50% 140%
Toluene 5984080 <0.0002 <0.0002 NA <0.0002 103% 50% 140% 82% 60% 130% 112% 50% 140%
Trichloroethylene 5984080 <0.0002 <0.0002 NA <0.0002 91% 50% 140% 76% 60% 130% 109% 50% 140%
Methyl Ethyl Ketone 5984080 <0.001 <0.001 NA <0.001 92% 50% 140% 112% 50% 140% 90% 50% 140%
Styrene 5984080 <0.0001 <0.0001 NA <0.0001 89% 50% 140% 71% 60% 130% 99% 50% 140%
Di-n-butyl phthalate 59084827 5984827 < 0.0005 <0.0005 NA <0.0005 95% 50% 140% 79% 50% 140% 80%  50% 140%
Bis(2-Ethylhexyl)phthalate 59084827 5984827 < 0.0005 <0.0005 NA <0.0005 84% 50% 140% 74% 50% 140% 67%  50% 140%

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).

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 9 of 14

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.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: ENGLOBE CORP. AGAT WORK ORDER: 24T170755
PROJECT: 02310769.002 ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
Water Analysis

RPT Date: Jul 12, 2024 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

Durham Sanitary Sewer Use By-Law - Inorganics
pH 5984327 7.25 7.30 0.7% NA 99% 90% 110%
BOD (5) 5984827 5984827 4 4 NA <2 101% 75% 125%
Fluoride 5984811 <0.05 <0.05 NA <0.05 100% 70% 130% 97% 80% 120% 93% 70% 130%
Sulphate 5984811 49.1 47.8 2.7% <0.10 98% 70% 130% 100% 80% 120% 98%  70% 130%
Cyanide, SAD 5982022 <0.002 <0.002 NA <0.002 92% 70% 130% 105% 80% 120% 105% 70% 130%
Total Kjeldahl Nitrogen 5980745 5.25 5.23 0.4% <0.10 99% 70% 130% 104% 80% 120% NA 70% 130%
Phenols 5986415 <0.001 <0.001 NA <0.001 99% 90% 110% 96%  90% 110% 113% 80% 120%
Total Phosphorus 5984811 1.35 1.34 0.7% <0.02 105% 70% 130% 106% 80% 120% NA 70% 130%
Total Suspended Solids 5984460 <10 <10 NA <10 94% 80% 120%
Total Aluminum 5989529 0.273 0.311 13.0% <0.010 113% 70% 130% 92% 80% 120% 126% 70% 130%
Total Antimony 5989529 0.005 0.005 NA <0.003 101% 70% 130% 105% 80% 120% 103% 70% 130%
Total Arsenic 5989529 0.005 <0.003 NA <0.003 93% 70% 130% 94% 80% 120% 96%  70% 130%
Total Cadmium 5989529 <0.0001 <0.0001 NA <0.0001 98% 70% 130% 100% 80% 120% 93%  70% 130%
Total Chromium 5989529 <0.003 <0.003 NA <0.003 102% 70% 130% 108% 80% 120% 120% 70% 130%
Total Cobalt 5989529 0.0013 0.0015 NA  <0.0005 106% 70% 130% 104% 80% 120% 115% 70% 130%
Total Copper 5989529 0.012 0.011 8.7% <0.002 100% 70% 130% 101% 80% 120% 103% 70% 130%
Total Lead 5989529 0.0007 0.0006 NA <0.0005 91% 70% 130% 99% 80% 120% 88% 70% 130%
Total Manganese 5989529 0.877 0.814 75% <0.002 115% 70% 130% 118% 80% 120% 127% 70% 130%
Total Mercury 5982022 <0.0001 <0.0001 NA  <0.0001 100% 70% 130% 102% 80% 120% 92%  70% 130%
Total Molybdenum 5989529 0.015 0.013 14.3% <0.002 108% 70% 130% 94% 80% 120% 98%  70% 130%
Total Nickel 5989529 0.026 0.023 12.2% <0.003 108% 70% 130% 108% 80% 120% 114% 70% 130%
Total Selenium 5989529 0.004 0.010 NA <0.002 104% 70% 130% 94% 80% 120% 83%  70% 130%
Total Silver 5989529 0.0002 0.0001 NA <0.0001 88% 70% 130% 88% 80% 120% 76% 70% 130%
Total Tin 5989529 <0.002 <0.002 NA <0.002 103% 70% 130% 103% 80% 120% 102% 70% 130%
Total Titanium 5989529 0.016 <0.010 NA <0.010 107% 70% 130% 100% 80% 120% 115% 70% 130%
Total Zinc 5989529 0.081 0.080 NA <0.020 101% 70% 130% 102% 80% 120% 100% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 10 of 14

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.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Method Summary

CLIENT NAME: ENGLOBE CORP. AGAT WORK ORDER: 24T170755
PROJECT: 02310769.002 ATTENTION TO: Abdul Qadir
SAMPLING SITE:4 Campbell Drive, Uxbridge, ON SAMPLED BY:Abdul Qadir
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE

Microbiology Analysis
Escherichia coli MIC-93-7010 EPA 1604 Membrane Filtration
Total Coliforms MIC-93-7010 EPA 1604 Membrane Filtration

METHOD SUMMARY (V1) Page 11 of 14

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




CLIENT NAME: ENGLOBE CORP.
PROJECT: 02310769.002

Method Summary

AGAT WORK ORDER: 247170755
ATTENTION TO: Abdul Qadir

SAMPLING SITE:4 Campbell Drive, Uxbridge, ON

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

SAMPLED BY:Abdul Qadir

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Trace Organics Analysis
Oil and Grease (animal/vegetable) in water VOL-91-5011 EPA SW-846 3510C & SM5520 BALANCE
Oil and Grease (mineral) in water VOL-91-5011 EPA SW-846 3510C & SM5520 BALANCE
Benzene VOL-91-5001 g“zoﬁd(;ged from EPAS030B & EPA  pemygoms
Chloroform VOL-91-5001 modified from EPASO30B & EPA  (pam)GC/MS
1,2-Dichlorobenzene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
1,4-Dichlorobenzene VOL-91-5001 modified from EPASO30B&EPA  (pam)GC/MS
CIS 1,2-Dichloroethylene VOL-91-5001 modified from EPASO30B&EPA  (pam)GC/MS
Trans-1,3-Dichloropropylene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
Ethylbenzene VOL-91-5001 modified from EPASO30B & EPA  (pamyGC/MS
Methylene Chloride VOL-91-5001 modiied from EPASO30B&EPA  (pam)GCIMS
1,1,2,2-Tetrachloroethane VOL-91-5001 gnZOGd(;?Ded from EPA 50308 & EPA (P&T)GC/IMS
Tetrachloroethylene VOL-91-5001 gnZOGd(;?Ded from EPA 50308 & EPA (P&T)GC/IMS
Toluene VOL-91-5001 ?206"(;‘;'39" from EPAS030B & EPA  nemyge/ms
Trichloroethylene VOL-91-5001 gnZOGd(;ged from EPA 50308 & EPA (P&T)GC/MS
Xylenes (Total) VOL-91-5010 5“2"6"(;?39" from EPAS030B & EPA  peq)ae/FiD
Methyl Ethyl Ketone VOL-91-5001 5“2"6"(;?39" from EPAS030B & EPA  pnemyge/ms
Styrene VOL-91-5001 ?206"(;‘;'39" from EPAS030B & EPA  pmemyge/ms
Toluene-d8 VOL-91- 5001 g“;g&ged from EPAS030B & EPA  pemygeimMs
4-Bromofluorobenzene VOL-91- 5001 ?206"(;‘;';" from EPAS030B & EPA  pnemyge/mMs
Di-n-butyl phthalate ORG-91-5114 EPA SW-846 3510C & 8270D GCIMS
Bis(2-Ethylhexyl)phthalate ORG-91-5114 EPA SW-846 3510C & 8270D GCIMS
modified from EPA 3510C, 8270E &
2-Fluorophenol ORG-91-5114 o e GCIMS
modified from EPA 3510C, 8270E &
phenol-d6 surrogate ORG-91-5114 ON MOECC E3265 GC/MS
. modified from EPA 3510C, 8270E &
2,4,6-Tribromophenol ORG-91-5114 e o e GCIMS
Chrysene-d12 ORG-91-5114 g“;%ged from EPA 3510C and EPA g
PCBs ORG-91-5112 modified from EPA SW-846 3510 & GC/ECD
8082A
Decachlorobiphenyl ORG-91-5112 modied from EPA SW846 3510C & e
Nonylphenols ORG-91-5122 modified ASTM D7485-16 CALCULATION
Nonylphenol Ethoxylates ORG-91-5122 modified ASTM D7485-16 CALCULATION

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: ENGLOBE CORP.
PROJECT: 02310769.002

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Method Summary

SAMPLING SITE:4 Campbell Drive, Uxbridge, ON

AGAT WORK ORDER: 247170755
ATTENTION TO: Abdul Qadir
SAMPLED BY:Abdul Qadir

PARAMETER AGAT S.O.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
Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
. modified from MOECC E3015; SM
Cyanide, SAD INOR-93-6051 4500-CN- A, B, & C SEGMENTED FLOW ANALYSIS
) . modified from EPA 351.2 and SM
Total Kjeldahl Nitrogen INOR-93-6048 4500-NORG D LACHAT FIA
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 1684,0N MOECC
Total Suspended Solids INOR-93-6028 E3139 SM 2540C.D BALANCE
) 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
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
) modified from EPA 200.8, 3005A,
Total Tin MET-93-6103 3010A & 60208 ICP-MS
_— modified from EPA 200.8, 3005A,
Total Titanium MET-93-6103 3010A & 60208 ICP-MS
) modified from EPA 200.8, 3005A,
Total Zinc MET-93-6103 3010A & 60208 ICP-MS

METHOD SUMMARY (V1)
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Results relate only to the items tested. Results apply to samples as received.




Pink Copy - Client | Yellow Copy - AGAT | White Copy-

[_aboratories

Cha n of Custody Record

Report Information:
Company:
Contact:

Address: Z°

Phone:
Reports to

1. Email:
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2. Email:

Project Information:
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Appendix J

Water Balance Assessment
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APPENDIX J - Water Balance (Entire Site) - 4 Campbell Drive,Uxbridge.

1. Climate Information
Precipitation’

Actual Evapotranspiration1
Precipitation Surplus

2. Infiltration Rates

Table 3 Approach - Infiltration Factors 2
Soil: Silty Sand Fill to Silty Sand

892 mm/a 0.89 m/a
574 mm/a 0.57 m/a
318 mm/a 0.32 m/a

(Pre and Post Development)

Infiltration 175 mm/a 0.175 m/a
Run-off 143 mm/a 0.143 m/a
3. Property Statistics
Pre- Development Site Coverage
EC1 (Woodland, Open Space, Helipad, SWM) 31,740 m? 3.17 ha
EC2 (Parking and Landscaped) 5,530 m? 0.55 ha
EC3 (Existing Hospital) 1,770 m? 0.18 ha
EC4 (Existing Cottage Hospital, Parking, Landscaped) 13,910 m? 1.39 ha
EC7 (Wetland,Woodland) 2,050 m? 0.21 ha
TOTAL:  55,000.00 m? 5.50 ha
Post-Development Coverage
PC1 (Woodland, Landscaped, SWMP) 31,190 m? 3.12 ha
PC2 (Proposed Hospital, Landscaped) 6,280 m? 0.63 ha
PC3 (Existing Hospital) 1,770 m? 0.18 ha
UC1 (Parking, Landscaped) 2,680 m? 0.27 ha
PC4 (Parking, Landscaped) 11,040 m* 1.10 ha
PC7 (Woodland, Wetland) 2,040 m? 0.20 ha
TOTAL: 55,000.00 m 5.50 ha

Notes/References:
Water Balance Analysis Method: Thornthwaite and Matther approach
1 Lake Simcoe Climate Data Reference Document (April 2017)

2 MOEE Technical Information Requirements for Land Development Applications (1995)

Drainage catchment areas and runoff coefficents taked from pre and post development plans prepared by Lea Consultants, dated May 20

Runoff Coefficient

0.26
0.81
0.90
0.72
0.25

Runoff Coefficient

0.56
0.80
0.90
0.69
0.74
0.25

4. Annual Pre Development Water Balance

File No. File No. 02310769.003

Land Use Area (mz) Precipitation (m3) Evapotranspiration (m’) Infiltration (m3) Run-Off (m3)
EC1 (Woodland, Open Space, 31,740 28,312 13,482 7,469 7,361
Helipad, SWM)
EC2 (Parking and Landscaped) 5,530 4,933 603 334 3,996
EC3 (Existing Hospital) 1,770 1,579 158 nil 1,421
EC4 (Existing Cottage Hospital, 13,910 12,408 2,236 1,239 8,934
Parking, Landscaped)
EC7 (Wetland,Woodland) 2,050 1,829 883 489 457
TOTAL 55,000 49,060 17,361 9,531 22,168
6. Annual Post Development Water Balance - Unmitigated
Land Use Area (mz) Precipitation (m3) Evapotranspiration (m’) Infiltration (m3) Run-Off (m3)
PC1 (Woodland, Landscaped, 31,190 27,821 7,877 4,364 15,580
SWMP)
PC2 (Proposed Hospital, 6,280 5,602 721 399 4,481
Landscaped)
PC3 (Existing Hospital) 1,770 1,579 158 il 1,421
UC1 (Parking, Landscaped) 2,680 2,391 477 264 1,649
PC4 (Parking, Landscaped) 11,040 9,848 1,648 913 7,287
PC7 (Woodland, Wetland) 2,040 1,820 878 487 455
TOTAL 55,000 49,060 11,759 6,427 30,874
7. Comparison of Pre-Development and Post-Development Water Balance
Precipitation (ms) Evapotranspiration (m’) Infiltration (ms) Run-Off (ms)
Pre-Development 49,060 17,361 9,531 22,168
Post-Development 49,060 11,759 6,427 30,874
Difference 0 -5,602 -3,104 8,706
8. Requirement for Infiltration Maintaenance from roof run-off
Volume of roof run-off from existing and proposed hospital buildings (PC2 and PC3) 5,902
Post-development infiltration deficit 3,104
Percentage of roof run-off required to match pre-development infiltration 53%




APPENDIX J - Feature Based Water Balance - 4 Campbell Drive,Uxbridge.

1. Climate Information
Precipitation’

Actual Evap«::transpiration1
Precipitation Surplus

2. Infiltration Rates

Table 3 Approach - Infiltration Factors 2
Soil: Silty Sand Fill to Silty Sand

892 mm/a 0.89 m/a
574 mm/a 0.57 m/a
318 mm/a 0.32 m/a

(Pre and Post Development)

Infiltration 175 mm/a 0.175 m/a
Run-off 143 mm/a 0.143 m/a
3. Property Statistics
Pre- Development Site Coverage
EC1(Woodland, Landscaped, Helipad, SWM) 31,740 m? 3.17 ha
EC2 (Parking, Landscaped) 5,530 m? 0.55 ha
EC3 (Existing Hospital) 1,770 m? 0.18 ha
ECS5 (External Catchment) 580 m? 0.06 ha
ECS8 (external Catchement) 770 m? 0.08 ha
TOTAL:  40,390.00 m’ 4.04 ha
Post-Development Coverage
PC1 (Woodland, Landscaped, SWMP) 31,190 m? 3.12 ha
PC2 (Proposed Hospital, Landscaped) 6,280 m? 0.63 ha
PC3 (Existing Hospital) 1,770 m* 0.18 ha
PCS5 (Externel Catchement) 580 m? 0.06 ha
PC8 (Externel Catchement) 1,530 m* 0.15 ha
TOTAL:  41,350.00 m’ 4.14 ha

Notes/References:

Water Balance Analysis Method: Thornthwaite and Matther approach

1 Lake Simcoe Climate Data Reference Document (April 2017)

2 MOEE Technical Information Requirements for Land Development Applications (1995)

Drainage catchment areas and runoff coefficents taked from pre and post development plans prepared by Lea Consultants, dated May 2024

Runoff Coefficient

0.26
0.81
0.90
0.35
0.25

Runoff Coefficient

0.56
0.80
0.90
0.35
0.25

4. Annual Pre-Development Water Balance

File No. File No. 02310769.003

Land Use Area (mz) Precipitation (m’) Evapotranspiration (m’) Infiltration (m’) Run-Off (m’)
EC1(Woodland, Landscaped| 31,740 28,312 13,482 7,469 7,361
Helipad, SWM)

EC3 (Existing Hospital) 5,530 4,933 603 334 3,996

EC2 (Parking, Landscaped) 1,770 1,579 158 nil 1,421

EC5 (External Catchment) 580 517 216 120 181

ECS8 (external Catchement) 770 687 331 184 172

TOTAL 40,390 36,028 14,791 8,107 13,130
6. Annual Post-Development Water Balance - Unmitigated

Land Use Area (mz) Precipitation (m’) Evapotranspiration (m’) Infiltration (m’) Run-Off (m’)
PC1 (Woodland, Landscaped 31,190 27,821 7,877 4,364 15,580
PC2 (Proposed Hospital, Lan| 6,280 5,602 721 399 4,481
PC3 (Existing Hospital) 1,770 1,579 158 nil 1,421
PC5 (Externel Catchement) 580 517 216 120 181
PC8 (Externel Catchement) 1,530 1,365 659 365 341
TOTAL 41,350 36,884 9,631 5,248 22,005
7. Comparison of Pre-Development and Post-Development Water Balance

Precipitation (m’) Evapotranspiration (m’) Infiltration (m’) Run-Off (m’)

Pre-Development 36,028 14,791 8,107 13,130
Post-Development 36,884 9,631 5,248 22,005
Difference -856 -5,160 2,858 8,874

8. Requirement for Infiltration Maintaenance from roof run-off
Volume of roof run-off captured from existing and proposed hospital (PC2 and PC3) 5,902
Volume of post development infiltration deficit 2,858
Percentage of roof run-off required to match pre-development infiltration 48%
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1.0 INTRODUCTION

Terraprobe Inc. was retained by Uxbridge Health Care to conduct a Hydrogeological Study and Water
Balance Assessment for the proposed addition of Uxbridge Health Centre (UHC) located within the
Uxbridge Cottage Hospital at 4 Campbell Drive, Uxbridge, Ontario (herein referenced as the ‘“Property”

or “Site”).

The scope of the addition was changed and comments on the initial Hydrogeological Study and Water
Balance were received from regulatory authorities. As a result, this revised Hydrogeological Study and
Water Balance Assessment was prepared subsequent to an associated additional geotechnical

investigation, documented under a separate cover.

The general location of the Property is illustrated on Figure 1. The proposed addition is illustrated on
Figure 2. Based on design drawings provided by B+H Architects dated January 17, 2020, the proposed
redevelopment will include the construction of a new building with a footprint of approximately 1,782 m?
and approximately 6,320 m* of asphalt parking areas and driveways and the removal of a 30 m* concrete
pad and 2,375 m? of paved areas. The new construction involves replacing a portion of these existing
paved areas in the southeast portion of the proposed development with either new asphalt or the southern

portion of the proposed building.

The adjacent areas to the south of the Property are located within the Oak Ridges Moraine Planning Area,
designated as Settlement Areas. Currently the Property and the immediate neighboring areas are serviced
with municipal water (ground water-derived) and sewage services. The Property is surrounded by Service
Ontario facility to the east, vacant field to the west, primarily residential subdivisions to the south and
residential apartment building to the north. A tributary of Uxbridge Brook passes through the
northwestern corner of the Property (Subwatershed 5) and a tributary of Uxbridge Brook/inline pond is
located approximately 120 m east of the Property (Subwatershed 2).

The Property is located within the Lake Simcoe and Couchiching/Black River Source Protection Area. Of
particular relevance to this study is the presence of the Township of Uxbridge’s Well 6 which is located
within approximately 7.5 m of the southern limit of the proposed redevelopment. As a result, portions of
the Property are located within Wellhead Protection Areas (WHPAs) A through D (WHPA-A is
illustrated on Figure 2). Only the northeastern portion of the Property is not located within a WHPA. The
WHPA is classed as Q2 (an area where activities that reduce recharge may pose a threat). The Property is
the location of a Highly Vulnerable Aquifer (Score: 6) but is not a Significant Ground Water Recharge
Area. The westernmost portion of the Property is located in an Intake Protection Zone 3 (Score: 4.5).

The study was undertaken to assess hydrogeological conditions of the proposed UHC Property and to
provide general information regarding the hydrogeological impact of the proposed redevelopment on the

local ground water function. The report addresses the following areas:
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e The hydrogeological setting of the Property with respect to regional features.

e A preliminary water balance assessment for the Property based on the current Property
development plan.

e Information for appropriate mitigation measures to maintain hydrogeological function following
Property development (Source Water Impact Assessment and Mitigation Plan [SWIAMPY]).
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2.0

SCOPE OF WORK

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

Review of background information regarding Property geology and hydrogeology. This included
a review of Ministry of the Environment, Conservation and Parks (MECP) well records,
watershed information by the Lake Simcoe Region Conservation Authority (LSRCA), geologic
and topographic mapping and results of previous studies and subsurface investigations which
Terraprobe has conducted in the area.

Review of report. The review included a geotechnical investigation concurrently with this study
prepared by Terraprobe. The finding of the geotechnical investigation will be submitted under a
separate cover.

Review of background information and meteorological data. This information was obtained from
the results of previous investigations conducted by Terraprobe in the general area, a review of the
MECP well records. A review of meteorological data was completed to assess local climate and
seasonal variations.

Detailed Property inspection. A detailed visual inspection of the Property and surrounding areas
was conducted to determine local topography, drainage, and an assessment of potentially
hydrogeologically significant features such as closed depressions (potential areas of ground water
recharge), seeps, springs, or ground water discharge to the on-site drainage features.

Subsurface investigation. The initial subsurface investigation consisted of the drilling of four (4)
boreholes extending to maximum depth of 8 m (~25 ft.) below existing ground surface (mbgs)
and installation of four (4) monitoring wells in the borehole (BH1 through BH4, within the
southeastern portion of the proposed addition). The second phase of investigation,
hydrogeological and geotechnical, entailed the advancing of BHS through BH17 elsewhere within
the footprint of the expanded addition. 6.25 m deep monitoring wells were installed in BHS5, BHS,
BH9 and BH13 through BH17.

Ground water level monitoring. Ground water level monitoring occurred primarily during the
second phase of investigation commencing on October 29, 2019 and ending on April 06, 2020.
Manual measurements were taken in all accessible monitoring wells on a nominally monthly
basis. Solinst Leveloggers were installed in monitoring wells BH13 through BH17 and took
readings at hourly intervals.

Ground water sampling and chemical analysis. During the initial investigation, monitoring wells
BH1 through BH3 were sampled on February 15, 2019 and the samples were submitted for
analysis for general water quality parameters including sodium, chloride and metals. During the
second phase of investigation, monitoring wells BH14 through BH17 were sampled on October
29, 2019 and the samples were submitted for analysis for sodium, chloride and metals.

Hydraulic conductivity testing. In situ hydraulic conductivity tests (rising head/bail” tests) were
conducted in two (2) selected monitoring wells to assess the hydraulic conductivity of the
screened intervals.

~T> Terraprobe
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o Infiltration testing. A screening level assessment of soil infiltration rates using grain size
distribution data was undertaken during the initial investigation. During the second phase of
investigation, infiltration testing was carried out using a Guelph Permeameter at four (4)
locations.

e Water balance assessment. A water balance assessment for existing (pre-development) and post-
development conditions was completed to determine the feasibility of the proposed development
and associated Low Impact Development (LID) requirements (i.e., measures to maintain pre-
development infiltration).
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3.0 FINDINGS

3.1 Property Location and Surrounding Land Use

The Property under study is located on the northwest quadrant of the intersection of Campbell Drive and
Victoria Drive in Uxbridge, Ontario, in a mixed residential, commercial (Service Ontario), industrial
(Township of Uxbridge Well 6, “industrial” as defined by industrial property use definition clauses 1 and
8, Ontario Regulation 153/04 [O.Reg. 153/04]), and open space property use area in the Township of
Uxbridge, Regional Municipality of Durham. The Property is located within Uxbridge Brook Watershed
and the Lake Simcoe and Couchiching/Black River Source Protection Area. The adjacent areas to the
south of the Property are located within the Oak Ridges Moraine Planning Area designated as Settlement

Areas.

The location of the Property is presented on Figure 1. General Property features are presented in the
Property Plan (Figure 2). A copy of plan of survey “Lots 261, 262 and 263, Part of Lots 259, 260 and 264
Block DD, Lots 394, 395, 400 and 401, Part of Lots 390, 391, 393 and 399 Block QQ, Lots 406, 407 and
408, Part of Lots 405, 409, 410 and 411 Block RR, Part of Lots 420 to 425 Block TT, Lots 433 and 434
Part of Lots 432, 435, 436 and 437 Block UU, Pat of Lots 439 to 440 Block VV, Part of Beech Street,
Balsam Street, Rachel Street and Hemlock Street, and Cherry Street, Municipal Plan No. 83 and Part of
Lot 29, Concession 6, Township of Uxbridge”, J.D. Barnes Ltd., July 19, 2018, is enclosed in Appendix
A.

The proposed development will be serviced with municipal water and sewage services which are
currently supplied to the Property. Details regarding the proposed development, taken from Property
Survey, Sheet A0-01, Project 1811142, B+H Architects, September 09, 2019, are illustrated on Figure 2.
Briefly, it is intended to construct a two storey building (Uxbridge Health Centre, UHC) and associated
parking areas and driveways. This will require the removal of an existing concrete pad and parts of the

existing parking areas.

The Township of Uxbridge requires that a Hydrogeological investigation be completed in order to assess
the potential impact of the proposed development on the ground water resources. This study was
undertaken to assess geologic and hydrogeological conditions at the Property and to provide information
regarding the potential impact of the proposed development on the local ground water function, including
a water balance assessment.

3.2 Property Topography, Drainage and Physiography

Based on the topographic information from the Ministry of Natural Resources and Forestry (MNRF)
topographic map, the ground surface at the Property is at approximately 275 m geodetic elevation.

Regionally, the ground surface slopes down to the northeast. Grade at the Property generally slopes
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downwards to the northwest except in the eastern portion of the Property where it slopes downwards to

the southeast.

The nearest surface water features are a tributary of Uxbridge Brook that passes through the northwest
corner of the Property (Subwatershed 5) and a tributary of Uxbridge Brook present as a pond and creek
approximately 120 m east of the Property (Subwatershed 2). To date there has been no monitoring of

surface water.

Based on the plan of survey prepared by J.D. Barnes in 2018 (Appendix A), the Property has a relatively
flat surface. The Property is located within the elevation range of 277.31 to 277.59 metres Above Sea
Level (mASL). The runoff at the Property is expected to flow towards the northwest (majority of the
Property) and southeast (southeastern portion of the Property).

According to the Lake Simcoe Region Conservation Authority (LSRCA), the western portion of the
Property is located within an LSRCA regulated area (Appendix B).

From a regional perspective, the Property is situated within the physiographic feature known as the

Peterborough Drumlin Field, a drumlinized till (clay) plain.
3.3 Regional Geology

Based on published information, the overburden in the region consists of coarse-textured glaciolacustrine
deposits. This material is generally characterized as sand, gravel, minor silt and clay from foreshore and
basinal deposits. The bedrock in the vicinity of the Property consists of the Blue Mountain Formation,
which consists of shale and minor limestone. It should be noted that the subsurface soil, rock and ground
water conditions described above represent generalized conditions only, and should not be considered

Property specific. The information is presented in Appendix C.
3.4 Regional Hydrogeology

The regional hydrogeological conditions were assessed on the basis of Water Well Records (“WWRs”,
Appendix D) and geologic mapping (Appendix C). Ground water elevation data and geological strata for
the surrounding area are shown in cross-section on Figure 4. Figures 5A, 5 and 6 present a cross-section
key plan and Site-specific cross-sections. Manual ground water level measurements and the resulting
elevations are presented in Table 1. Figure 7 presents the ground water elevations obtained from manual
measurements and from Solinst Leveloggers (combination pressure transducers and dataloggers) installed
in BH14 through BH17.

Figure 8 presents the inferred configuration of the shallow water table at the Property on January 30, 2020
(highest water table during a manual water level monitoring event). The nearest surface water features are
a tributary of Uxbridge Brook, present as a wetland/creek approximately 100 m northwest of the Property,
and Uxbridge Brook, present as a pond and creek approximately 120 m east of the Property. The flow
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pattern illustrated on Figure 8 is consistent with flow to both tributaries with a ground water flow divide

trending, loosely, southwest to northeast through the Property.

A total of 68 WWRs, including 25 Abandonment Records, were on record within a 0.5 km radius of the
Property.

Summary of Local Water Well Records

Total Number of Wells 68

Wells completed in Overburden 47 (69%)
Wells completed in Bedrock 2(3%)*
Unknown 19 (28%)
Well Depth Ranges

100 ft. or Less 30 (44%)
101 ft. to 200 ft. 9 (13%)
201 ft. to 300 ft. 7 (10%)
301 ft. to 400 ft. 3 (5%)
Unknown 19 (28%)
Water Use

Domestic or Stock 37 (55%)
Monitoring 2 (3%)
Public Supply (1)/Municipal - Not Used (2) 3 (4%)
Not used (other) 1(1%)
Abandonment Record 25 (37%)

The WWRs for the area indicate that the overburden consists of a till sequence overlying a coarse
textured, confined aquifer (the municipal supply aquifer) encountered at depths of approximately
52 to 61 m below grade. The municipal aquifer is underlain by additional till materials. There are coarser
zones within the upper till that supply individual domestic wells but are not as productive or widespread
as the municipal aquifer. The shale bedrock in the area was encountered at depths of 110 and 112 m and

is not utilized as an aquifer for wells in the area.

WWR 1916558, which is for a well located approximately 500 m west-southwest of the Property, reports
flowing artesian conditions from an aquifer with an upper contact approximately 30 m below grade.
Grade elevation at the location of WWR 1916558 is approximately 20 m higher than at the Property. The
WWR for the Township of Uxbridge’s Well 6 (WWR 1911055) does not provide information on a sand
and gravel unit encountered between 9.1 and 19.5 m below grade, corresponding to the depth of the
flowing aquifer at 1916558. Thus, it is unclear if WWR 1916558 documents a localized or widespread
condition.

3.5 Results of Subsurface Investigation

Terraprobe conducted an initial geotechnical investigation at the Property on February 8, 2019. The field
investigation consisted of drilling and sampling a total of four (4) boreholes extending to a maximum
depth of 8.1 m below existing ground surface and installation of four (4) monitoring wells within the
proposed addition of UHC located immediately southwest of the existing Uxbridge Cottage Hospital. The
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1%, Page No. 7



Hydrogeological Study and Water Balance Rev 1.0 May 2020
Uxbridge Health Care, 4 Campbell Drive, Uxbridge, ON File No. 1-19-0022-46.1

second phase of investigation, hydrogeological and geotechnical, entailed the advancing of BHS through
BH17 elsewhere within the footprint of the expanded addition. A total of eight (8) monitoring wells, each
of 6.25 m depth, were installed in BH5, BH8, BH9 and BH13 through BH17.

Information regarding borehole logs is presented in Appendix E. The locations of boreholes are shown on
Figure 2. A cross-section key plan and Site-specific cross-sections are shown on Figures 5A, 5 and 6. The

stratigraphy beneath the investigated areas of the Property is outlined in the following subsections.
3.5.1 Surficial Layers

A pavement structure was encountered in Boreholes 1 to 5 and consisted of 110 and 115 mm thick

asphaltic concrete underlain by 150 to 310 mm thick granular base course.
A topsoil layer was encountered in the rest of the boreholes. The topsoil thicknesses were 40 and 150 mm.

The above topsoil and pavement structure thicknesses were measured from the borehole drilling and are
approximate. We recommend that a shallow test pit investigation be carried out to determine a precise
topsoil/pavement structure thickness present across the Property for quantity estimation and costing

purposes.
3.5.2 Earth Fill Materials

The earth fill materials, consisting of sandy silt to silty sand, sand and gravel/sand were encountered at all

borehole locations beneath the surficial layer and extended to about 0.6 to 2.3 m depth below grade.

The Standard Penetration Test results (N-values) obtained from the earth fill zone ranged from 4 to 98
blows per 300 mm of penetration, indicating a very loose to very dense relative density. The relatively
high N-values obtained from the earth fill materials are likely due to presence of obstruction/debris and do
not necessarily represent the degree of compactness of the material tested. The In situ moisture contents

of the earth fill samples ranged from 5 to 32 percent by mass, indicating a moist to wet condition.
3.5.3 Silt

A silt unit, with varying amounts of sand (trace to sandy), trace to some clay and trace amounts of gravel
was encountered beneath the earth fill zone in all boreholes and extended to the full depth of the

investigation.

N-Values obtained from the silt deposit ranged from 8 to 87 blows per 300 mm of penetration, indicating
a loose to very dense relative density. The In situ moisture content of the silt sample ranged from 9 to 24,

indicating a moist to wet condition.

It must be noted that the undisturbed native soil deposit is likely to contain larger size particles (cobbles

and boulders) that are not specifically identified in the boreholes. The size and distribution of such
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obstructions cannot be predicted with borings, because the borehole sampler size is insufficient to secure

representative samples for the particles of this size.
3.5.4 Bedrock

Bedrock was not observed within the investigation depths of 8.1 mbgs. Local WWRs report shale bedrock
at depths of 110 — 122 m below grade.

3.6 Ground Water Level Monitoring

After the second phase of investigation, ground water levels measurements were taken on a nominally
monthly interval in all wells from October 29, 2019 to April 06, 2020. In addition, Solinst Leveloggers
(combination pressure transducers and dataloggers) were installed in monitoring wells BH13 through
BH17 and took readings at hourly intervals. Manual ground water level measurements and the resulting
elevations are presented in Table 1. Figure 7 presents the ground water elevations obtained from manual
measurements and from the Solinst Leveloggers installed in BH14 through BH17. Figure 8 presents the
inferred configuration of the water table at the Property on January 30, 2020. January 30, 2020 was used
because it was the manual water level monitoring event with the highest water table. Data for wells
instrumented with dataloggers for January 12, 2020 (the actual highest water table) are also included on
Figure 8.

The depth to ground water ranged from approximately 0.2 to 2.6 m below grade during the monitoring
period and was closest to surface in the southwest (vicinity of BH9, BH13 and BH14).

As indicated on Figure 8, a flow divide trends approximately southwest to northeast through the Property.
Horizontal flow on the north side of the divide is directed towards a tributary of Uxbridge Brook that
passes through the northwest corner of the Property (Subwatershed 5) and flow on the other side of the
divide is towards a second tributary located east of the Property (Subwatershed 2). As a result, the
direction of the horizontal hydraulic gradient varies from northwest in the west to northeast in the east.
The magnitude of the horizontal hydraulic gradient also varies, being relatively steep in the west (up to

0.036 northwest) and near-neutral in the east.

As indicated on Figure 7, water levels in the monitoring wells are influenced by the operation of the
Township of Uxbridge’s Well 6, located approximately 7.5 m south of the central portion of the Property,
i.e., a downward vertical hydraulic gradient exists, at least when Well 6 is or has recently been in

operation. However, it cannot be quantified as there are no nested wells at the Property.

Seasonal/weather-related influences are also evident on Figure 8. The high water table observed in
early/mid-March 2020 is the usual seasonal high (i.e., post-snowmelt) but the highest water table was
measured on January 12, 2020. This is attributed to abnormal weather consisting of 70.6 mm of rain and

approximately 7 cm of snowmelt on January 10 and 11, 2020 (Environment Canada Udora Climate
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Station, located approximately 17 km north of the Property).
3.7 Ground Water Quality

During the initial investigation, monitoring wells BH1 through BH3 were sampled on February 15, 2019
and the samples were submitted for analysis for general water quality parameters including sodium,
chloride and metals. During the second phase of investigation, monitoring wells BH14 through BH17
were sampled on October 29, 2019 and the samples were submitted for analysis for sodium, chloride and

metals.

The analytical results are summarized in Table 2 and copies of the Certificates of Analysis are provided in
Appendix F. The analytical results are compared to the MECP’s Ontario Drinking Water Standards,
Objectives and Guidelines (ODWSOG), June 2006, with the exception of arsenic. The criterion for
arsenic has been taken from the MECP’s Ontario Drinking Water Quality Standards (ODWQS, O.Reg.
169/03) January 01, 2018. Strictly speaking, the ODWQS are applicable to water from regulated drinking
water systems (e.g., municipal water supplies), whereas the ODWSOGs presently apply to private wells.
Initially, the criteria in the ODWQS and the health-related criteria in the ODWSOG (Maximum
Allowable Concentrations, MACs) were identical. There were a number of changes to the ODWQS
effective January 01, 2018. With respect to this hydrogeological assessment, the updated ODWQS of
10 pg/L for arsenic has been used as it is more stringent than the ODWSOG of 25 pg/L. It is further noted
that the ODWSOG have Aesthetic Objectives (AOs) and Operational Guidelines (OGs) for parameters
that do not have ODWQS.

Table 2 documents a pronounced difference in water quality between wells located in the existing parking
lot (BH1 through BH3) and those located in the vacant area west of the parking lot (BH13 through
BH17). The concentration of chloride beneath the parking lot (maximum 4,620 mg/L at BH1, ODWSOG
AO 250 mg/L) is one or even two orders of magnitude higher than further west (25.9 to 247 mg/L). A
similar contrast is noted with sodium with a maximum of 1,650 mg/L beneath the parking lot at BH2 as
opposed to 21.2 to 141 mg/L elsewhere. There are two ODWSOG for sodium, an AO of 200 mg/L and an
MAC of 20 mg/L at which the local Medical Officer of Health must be notified on behalf of persons on

sodium-restricted diets.

These findings are attributed to the use of de-icing salt in the parking lot and on adjacent walkways (the
most significant impacts are noted at BH1, installed adjacent to the parking lot kiosk). Given the elevated
hardness at BH1 (2,990 mg/L as opposed to a maximum of 606 mg/L elsewhere), it is expected that
cation exchange of sodium for +2 valent metals is occurring. While the majority of such exchanges affect
the concentrations of calcium and magnesium, this mechanism likely accounts for the elevated

concentrations of barium (1.95 mg/L as opposed to a MAC of 1 mg/L) and iron (32 mg/L as opposed to
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an AO of 0.3 mg/L) at BHI1 and the elevated concentrations of manganese at BH1 and BH3 (maximum
0.28 mg/L at BH1 as opposed to an AO of 0.05 mg/L).

In summary, de-icing practices in the existing parking lot and vicinity have adversely affected shallow
ground water quality. If these same practices are applied to the proposed parking lot, further degradation
of shallow ground water quality within an area directly affected by the operation of Well 6 will occur.

The adoption of Best Management Practices for future de-icing operations is recommended.

Finally, it is noted that the Total Coliform counts at BH2 (13 CFU/100 mL) and BH3 (4 CFU/100 mL)
exceed the MAC of non-detectable. Conditions at BH1 are unclear because of the need to dilute the

sample for clarity, resulting in a detection limit of 2 CFU/100 mL.
3.8 Hydraulic Conductivity and Infiltration Rate Testing

3.8.1 Rising Head Tests

In situ hydraulic conductivity tests (rising head/“bail” tests) were conducted in BH3 and BH13 on
February 14, 2020 to assess the hydraulic conductivity of the screened intervals (silt with trace to some
clay deposits). The tests were conducted by measuring the static water level, placing a Levelogger in the
well, measuring the water level in the well until it returned to static, rapidly removing a bailer from the

well and recording/manually measuring the recovery of the water level.

The tests were analyzed using the Bouwer & Rice (1976, 1989) Method in a spreadsheet released by the
United States Geological Survey (USGS). Copies of the spreadsheets are provided in Appendix G. Based
on these analyses, the hydraulic conductivity of the underlying silt ranges from 1.1 x 107 to 1.8 x 107
m/sec assuming fully penetrating conditions. If the base of the silt unit is set at a depth of 9.1 m (i.e.,
upper contact of the shallow sand and gravel encountered in Well 6), this range decreases slightly to 9.7 x

10%to 1.6 x 107 m/s. These hydraulic conductivity values are considered typical for silt.
3.8.2 Infiltration Testing

During the initial phase of investigation, the hydraulic conductivity of the unsaturated zone was estimated
using grain size distribution data for soil samples collected from above the water table (Appendix H). The

hydraulic conductivity of the native silt was estimated to range from 10 to 10m/s.

This earlier estimate has been superseded by the results of the infiltration testing carried out during the
second phase of investigation in the unsaturated silt using a Guelph Permeameter. The analyses of the
tests using the method provided by the equipment’s manufacturer, Soilmoisture Equipment Corporation,
are provided in Appendix H. The estimated hydraulic conductivity ranges of the unsaturated silt ranges
from 6.3 x 107 m/sec to 9.8 x 10 m/sec.
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Table 3 presents calculations of the corresponding Infiltration Rates (unadjusted) and Design Infiltration
Rates using the method provided in Appendix C of the Toronto and Region Conservation Authority’s
“Stormwater Management Criteria, ver. 1.0”, August 2012 (“TRCA, 20127, this method is identical to the
method presented in Appendix B of the corresponding document prepared by Credit Valley Conservation,
whose use is required by the LSRCA). The unadjusted Infiltration Rates range from 40.9 to 85.2 mm/hr
(geometric mean 59.1 mm/hr). Based on Table C-3 of TRCA, 2012, a safety factor of 3.5 is required
when calculating the Design Infiltration Rates which range from 11.7 to 24.3 mm/hr (geometric mean
16.9 mm/hr). The geometric mean Design Infiltration Rate of 16.9 mm/hr is greater than 15 mm/hr, which
is the lowest rate for readily feasible infiltration provided in Table 4.1 of the MECP’s “Stormwater
Management, Planning and Design Manual”, March 2003.

3.9 Property Inspection to Assess Hydrogeological Features

A Property inspection was conducted to assess the presence of features which are significant from a
Hydrogeological viewpoint. In particular, the Property was inspected to assess the following:

e Areas of visible ground water discharge, springs or seepage at the Property or in the vicinity
of the on-site water courses.

e Areas of potential enhanced ground water recharge such as closed drainage features or
depressions or large flat areas which may allow for significant ground water infiltration.

e Inspection of swales and drainage courses for evidence of ground water seepage or springs.

e Evidence of phreatophytic vegetation, which may indicate seasonally high ground water
levels and/or ground water discharge and seepage.

Inspections were performed on February 1, 8 and 14, 2019 to assess the presence of any natural
environmental features. During the Property visit, the ground surface was covered by asphaltic concrete.
The Property is currently used as a parking lot for the Uxbridge Hospital. A vacant field is located
adjacent to the west of the Property. Surface runoff from the Property appears to flow east/southeast
towards catch basins located along Campbell Drive. During the Property visit no areas of ground water
recharge (such as depression or unpaved areas) were identified on the Property. No permanent creeks or
water features were identified. No phreatophytic vegetation was noticed at or in the immediate vicinity of
the Property.

Based on the survey plan dated July 19, 2018 prepared by J.D. Barnes, the Property is generally flat with
elevations between 277.31 to 277.59 mASL across the Property.
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3.10 Regional Municipality of Durham Official Plan

According to Durham Regional Official Plan dated 2017 prepared by Durham Region as presented in
Schedule ‘A’ - Map ‘A2’ Regional Structure, the Property is located to the north of the Oak Ridges

Moraine Area and not within the Oak Ridges Moraine Area.

According to the Schedule ‘B’ — Map “B1b’, Greenbelt Natural heritage System & Key Natural Heritage
and Hydrologic Features, the Property is located in an Urban Area and is not designated as key natural

heritage and hydrologic features, greenbelt natural heritage system or Oak Ridges Moraine Plan Area.
3.11 Wellhead Protection Areas and Aquifer Vulnerability

According to the MECP Source Protection Information Atlas, portions of the Property are located within
a Wellhead Protection Area A due to the proximity of the Township of Uxbridge’s Well 6. The Property
is also located above a High Aquifer Vulnerability, Score 6 out of 10. This mapped information is

presented in Appendix I.
3.12 Oak Ridges Moraine Conservation Plan

According to the Oak Ridges Moraine Conservation Plan, the Property is located approximately 2.3 km
north of the Oak Ridges Moraine, and is not located within the Oak Ridges Moraine Conservation Plan Area.

This mapped information is presented in Appendix L.
3.13 Lake Simcoe Region Conservation Authority

According to the Lake Simcoe Region Conservation Authority (LSRCA) webProperty, the Property is not
regulated by LSRCA as there are no wetlands, watercourses or steep slopes to be regulated by the

Conservation Authority (Appendix B).

3.14 South Georgian Bay Lake Simcoe Source Protection Region Approved
Source Protection Plan

The Property is subject to policies LUP-12 and LUP-13. Briefly, it is required that the hydrogeological
study demonstrate that the existing water balance can be maintained through the use of best management
practices such as low impact development (LID) and the use of these practices to maintain recharge rates

is mandatory.
3.15 Township of Uxbridge Official Plan

As a part of Hydrogeological Study, Terraprobe reviewed the Official Plans related to the Property.

2
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According to the Township of Uxbridge January 2014 Official Plan Schedules A to L the Property

includes the following information:

Schedule “A” Land Use and Transportation Plan Uxbridge Urban Area

The Property is located outside of Oak Ridges Moraine, in an institutional area. The Property is
surrounded by residential area, and located to the north of Oak Ridge Moraine Conservation Plan Area

Boundary.

Schedule “B** Natural Heritage System and Supportive Uses Uxbridge Urban Area

The Property does not include any Natural Heritage System and Supportive Use area.

Schedule ‘B1’ Oak Ridges Moraine Conservation Plan Areas of High Aquifer Vulnerability

The Property is not included in the Oak Ridge Moraine Conservation Plan.

Schedule ‘B2’ Oak Ridges Moraine Conservation Plan Landform Conservation Areas

The Property is not included in the Oak Ridge Moraine Conservation Plan.

Schedule ‘C’ Community Improvement Area

The Property is located within the boundary of community improvement area.

Schedule ‘D’ Phasing Plan Uxbridge Urban Area

The Property is located within the Uxbridge built boundary.

Schedule ‘E’ Corridor Commercial Special Policy Properties Uxbridge Urban Area

The Property is not located within the corridor commercial properties.

Schedule ‘F’ Land Use and Transportation Plan Hamlet of Coppins Corners and Adjacent Lands
Secondary Plan

The Property is not included in the Secondary Plan.

Schedule ‘H’ Township of Uxbridge Oak Ridges Moraine Conservation Plan Area Land Use Plan

The Property is not included in the Oak Ridges Moraine Conservation Plan.

Schedule ‘I’ Township of Uxbridge Oak Ridges Moraine Conservation Plan Area Key Natural Heritage
and Hydrologically Sensitive Features

The Property is not included in the Oak Ridges Moraine Conservation Plan.

Schedule ‘J’ Township of Uxbridge Oak Ridges Moraine Conservation Plan Area Areas of Aquifer
Vulnerability

The Property is not included in the Oak Ridges Moraine Conservation Plan.
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Schedule ‘K’ Township of Uxbridge Oak Ridges Moraine Conservation Plan Area Landform
Conservation Areas

The Property is not included in the Oak Ridges Moraine Conservation Plan.

Schedule ‘L’ Township of Uxbridge Wellhead Protection Areas

Portions of the Property are located within WHPA-A to D due to the presence of the Township of
Uxbridge’s Well 6 approximately 7.5 m south of the southern boundary. The proposed development is
located within WHPA-A and -B.
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DISCUSSION AND ANALYSIS

3.16 Proposed Development Plan

The proposed addition is illustrated on Figure 2. Based on Drawing G-2, Grading Plan, , Project 1863,
B+H Architects, Mayl4, 2020, the proposed redevelopment will include the construction of a new
building with a footprint of approximately 1,782 m? and approximately 6,320 m? of asphalt parking areas
and driveways and the removal of a 30 m® concrete pad and 2,375 m® of paved areas. The new
construction involves replacing a portion of these existing paved areas in the southeast portion of the
proposed development with either new asphalt paved parking or the southern portion of the proposed

building.

Approximately 5,010 m? of new asphalt paved area will drain into two 15 x 20 m lined stone filtration
trenches to be constructed beneath the western parking lot, which drain into a swale located in the western
portion of the site (Figure 2). The clean rooftop runoff from the proposed building will be directed to
drain into a 10 x 30 m stone infiltration trench to be located northwest of the proposed building. As the
depth to the seasonally high water table in this area is presently unknown, it is intended to construct the
infiltration trench on a base of fill and with lateral berms (i.c., as a storage as well as an infiltration

feature).
3.17 Summary of Hydrogeological Conditions

The hydrostratigraphy of the Property, based on the investigations to date and the WWR for Well 6,
consists of a silt till containing the water table underlain at approximately 9 m below grade by a sand and
gravel of unknown properties underlain below a depth of 19.5 m below grade, in turn by additional till
overlying the municipal aquifer at a depth of approximately 52 m below grade. The hydraulic
conductivity of the silt till containing the water table is estimated at approximately 1 x 107 to 2 x 107 m/s.

The shallow water table is present 0.2 to 2.6 m below grade. A flow divide resulting from topography and
the presence of two tributaries of Uxbridge Brook runs loosely southwest-northeast through the Property
(Figure 8), creating a flow divide with horizontal flow direction varying from northwest in the west (steep
horizontal hydraulic gradient) to northeast in the east (near-neutral horizontal hydraulic gradient). The
effect of the operation of Well 6, precipitation and snowmelt events on shallow water levels are evident
(Figure 7).

The Township of Uxbridge’s Well 6 is located approximately 7.5 m south of the southern Property
boundary. As a result, portions of the Property are located within WHPA-A through D (Figure 2). Only
the northeastern portion of the Property is not located in a WHPA. The Property is the location of a
Highly Vulnerable Aquifer (Score: 6) but is not a Significant Ground Water Recharge Area. The

westernmost portion of the Property is located in an Intake Protection Zone 3 (Score: 4.5).
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Analytical results for ground water samples indicate that the use of de-icing compounds within the
existing parking lot has resulted in elevated concentrations of sodium, chloride and, at least locally,

barium and iron in ground water. This is of potential concern with respect to water quality in Well 6.

The Source Protection Plan applicable to the Property requires that pre- and post-development water
balances be completed and that best management practices, e.g., low impact development measures, be

implemented to maintain pre-existing ground water recharge rates.
3.18 Water Balance Assessment

The pre- and post-development water balances for the portion of the Property that is intended to be
redeveloped is provided in Table 4. A water balance for the entire Property has not been completed at this
time because a larger scale redevelopment of the Property in future has been proposed and the

comprehensive water balance is applicable to the subsequent stage of development.

The assessment of precipitation and water surplus has been taken from calculations for Uxbridge Brook
Subwatershed, p. 24 of "Lake Simcoe Climate Data: A Reference Document to Support the Completion
of Water Balance Assessments, ver. 1.0", Lake Simcoe Region Conservation Authority, April 2017 for
silt loam, resulting in a precipitation surplus of 276 mm/yr. For comparison purposes, the Thornthwaite-
Mather Method has been applied to Environment Canada’s Climate Normals data for the Udora Climate
Station (Table J-1, Appendix J), located approximately 15 km to the north, and the Richmond Hill
Weather Station (Table J-2), located approximately 30 km to the southwest resulting in precipitation
surpluses of 298 mm/yr and 279 mm/yr, respectively, which are reasonably consistent with the Reference

Document surplus of 276 mm/yr.

As indicated in Table 4 (first page), an infiltration factor of 0.45 has been derived for pervious surfaces at
the Property using infiltration factors provided in Table 2 of former MOEE Hydrogeological Technical
Information Requirements for Land Development Applications, 1995 (“MOEE, 1995”). A topography
factor of 0.15 was used due to the typical slope of one in 60, i.e., the average of the factors for hilly and
rolling land has been used. A soil factor of 0.2 (medium combination of clay and loam) was used due to
the silt, trace to some clay soil present and a factor of 0.1 was used for the open land (“Cover -
cultivated”). This results in an annual infiltration rate of 124 mm/yr and a runoff rate of 152 mm/yr. The
infiltration rate is in reasonable agreement with the ranges provided in Table 3 of MOEE, 1995: 100 —
125 mm/yr for clayey silt and 125 — 150 mm/yr for silt. A runoff factor of 90% and an evapotranspiration
factor of 10% was used for the existing concrete slab, proposed building roofs and existing/proposed

asphalt paved areas.

The second page of Table 4 presents the pre- and post-development water balances. The post-

development infiltration deficit, in the absence of any mitigative measures, is 680 m*/yr.
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3.19 Installation of Property Servicing

Excavations will be required for the installation of Property servicing. Based on the depth of servicing
provided and soil stratigraphy data obtained from the subsurface investigation it is expected that
excavations for the installation of sanitary sewer servicing will be completed within silt, trace to some

clay and, in some areas, trace sand.

As details of the proposed utility installations are not presently available, the following calculation is

provided for the purpose of illustration.

The Dupuit-Forchheimer Equation for flow into a fully penetrating trench with unconfined conditions
(Driscoll, 1986) is:

Q=n*K* (H*-hy))/(In[Ro/1rc]) + 2 * X * K * (H* — hy?) / (Ro)
Where:
Q = flow rate in m*/s
n=3.14
H = initial saturated thickness = 9.1 m assuming base taken from the log for Well 6

hy = saturated thickness during dewatering = 7.1 m (assumed 2 m deep trench and water table
at grade)

K = Hydraulic Conductivity = 1.8 x 107" m/s (highest estimate)

X = daily working footprint trench length =30 m

W = trench width=1.2 m

r. = radius of equivalent pumping well = (W?*/Pi)""?

R, = radius of influence = 3000*(H-h,,)*K"? (Sichardt [1930] Approximation)
Under this scenario, the steady-state dewatering rate would be 12,600 L/day and the radius of influence
would be approximately 2.6 m.

3.20 Maintenance of Ground Water Recharge

Figure 8 illustrates the locations of the proposed Low Impact Development (LID) infiltration facility.
Clean runoff from the roof of the proposed new building will be directed into a swale connected to a
10 x 30 m stone infiltration trench located northwest of the proposed building. Details are provided in
B+H Architects Corp.’s Drawings G-1, G-2 and GN-1, Project 1863.
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The proposed building has a footprint of approximately 1,782 m?. The raised infiltration trench will be
bermed on all sides with an inner depth of 0.5 m and a holding capacity of approximately 150 m’. The
holding capacity required for a 25 mm rainfall across the entire roof footprint is 44.5 m’. The ratio of

drainage area to infiltration area is 1,782:300 or approximately 5.9:1.

At present, the depth to the water table at the proposed location of the infiltration trench is unknown. As a
conservative measure, it has been assumed to be at grade and the infiltration facility is assumed to be
constructed on fill base 0.5 m thick. The fill material to construct the base of infiltration trench will

consist of local soil obtained from on-site construction activities.

The assessment of the proposed design consists of two components, (i) assessing the maximum
infiltration rate that the proposed LID feature can manage and deriving the associated runoff rate over the
catchment area (rooftop) and (ii) assessing the annual infiltration volume using recent weather data

(Udora Climate Station). The following assumptions are used in the assessment:

e The hydraulic conductivity of the aquifer and overlying initially unsaturated soil is 1 x 107 m/s
(the lowest value obtained from any test method; the lowest value from infiltration testing was 6.3
x 107 m/s);

e The initial saturated thickness of the aquifer is 7.45 m (based on depth to the underlying sand and
gravel at Well 6 less the depth of the highest water table at the nearest monitoring wells, BH15
and BH16);

o The specific yield of the aquifer is 0.08 (value for silt from Johnson, 1967);

o The maximum allowable ground water mound height beneath the simulated infiltration facility is
equal to the thickness of the unsaturated zone (i.e., the 0.5 m of fill) at the centroid of the
infiltration facility (i.e., the maximum allowable ground water mound contacts the base of the

infiltration facility at a single point);

e The assessment using weather data uses only data for 2017 and 2019, rather than the customary
three most recent years, because 2018 was wetter than average and would potentially bias the

results favourably;

o The assessment using weather data excludes any precipitation in excess of the amount that can be
infiltrated over a 24 hour period (i.e., loosely speaking, if 5 mm/day can be infiltrated and a day
with 10 mm of rain is followed by a dry day, 5 mm infiltrates on the first day but no infiltration of
water stored in the LID facility at midnight on the first day infiltrates on the second day). This is a
conservative assumption given that the infiltration trench is designed to contain a 25 mm rainfall

event; and
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e The assessment using weather data excludes any contribution during months with average
temperature below 0° C (January to March and December) and does not include a contribution
from seasonal snowmelt.

This is considered to be a conservative assessment. The groundwater mounding assessment was
determined by solving a simplified version of the Hantush, 1967 equation for groundwater mounding
using an Excel spreadsheet (USGS 2010-5102, ak.a. Carleton, 2010) outlined in “Simulation of
Groundwater Mounding Beneath Hypothetical Stormwater Infiltration Basins (U.S. Geological Survey
Scientific Investigations Report 2010-5102)”. This spreadsheet provides an estimate of the transient
condition experienced during infiltration of stormwater (infiltration will occur over a period of time, and
cease) rather than steady state (infiltration of a constant volume of water over time). The spreadsheet
assumes vertical anisotropy with the vertical hydraulic conductivity being one-tenth of the horizontal (i.e.,

input) hydraulic conductivity.

The USGS spreadsheet output is provided after Tables J-1 and J-2 in Appendix J. It should be noted that
all measurements are in feet and that the distances at which mounding is reported at are measured from
the centre of the infiltration facility. Thus, the measurement of 16.4 ft/5 m corresponds to the outer edge

of the 10 m long side of the infiltration trench.

The maximum infiltration rate over the 300 m? footprint of the infiltration trench, if constructed over 0.5
of fill, is 0.131 ft/day (40 mm/day). This equates to 6.72 mm/day over the 1,782 m* catchment area.

Table J-3 presents the infiltration that would have occurred in 2017 and Table J-4 presents the equivalent
data for 2019. The infiltration volumes for 2017 and 2019 with a 0.5 m ground water mound are 768 and
705 m’, respectively. Given an annual infiltration deficit of 680 m*/yr, it appears that a 0.5 m fill layer,
assuming seasonal high water table at existing grade, underneath the proposed infiltration trench will be
adequate.
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4.0 SOURCE WATER IMPACT ASSESSMENT AND MITIGATION PLAN
(SWIAMP)

4.1 Risk Assessment

4.1.1 ldentification of Vulnerable Areas

The location of the Property with respect to Wellhead Protection Areas (WHPAS) is shown on the first page in
Appendix 1. A portion of the area proposed for redevelopment is located within the WHPA-A of the Town of
Uxbridge’s Well 6. The WHPA-A consists of a 100 m radius centered around Well 6, as illustrated on Figures
2 and 8. A large portion of the Property, other than the north-central and northeast portions of the Property, is
located within Well 6’s WHPA-B through D (Appendix I). In prior correspondence, regulatory authorities
have indicated that no refueling of construction equipment or storage of fuels/chemicals during construction
should occur in the WHPA’s, particularly WHPA-A, and that the redevelopment’s snow storage area must be
located outside WHPA-A.

The Property is located approximately 2.3 km north of the Oak Ridges Moraine, and is not located within the

Oak Ridges Moraine Conservation Plan Area.
4.1.2 Identification of Prescribed Drinking Water Threats

The Clean Water Act, 2006, prescribes a number of land uses that are considered to be drinking water threats.
The applicable circumstances for activities and conditions to the Property are listed, along with a qualitative
evaluation of the threat level, in table below. For the proposed development (i.e., long-term condition, short-
term is considered separately in Section 5.2.2), there are three (3) potential drinking water quality threats to

consider:
e Use of de-icing salt;
e  Operation of sanitary sewers; and

e Activities related to the operation of the Property as a medical facility, including chemical/pathogen

handling and storage.

It is assumed that requirements specific to medical practices in Ontario will address potential drinking

water quality threats associated with the last issue and it is not considered further.
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Drinking Water Quality Threats Summar

CWA
Identified Rating of
WHPA Intrinsic brecorineg | Short | Type of Threat thg
rescribe €
# | Zone on | Vulnerability . Form (Chemical or Applicable Circumstances L
Drinking Water Drinking
Property Score Name Pathogen)
Threat Water
Threat
Exceedances of Table 2 Site Low (2017
WHPAA The application Road Condition Standards due to past Threats
1 6 PP Chemical activities (Rule 126). Total Table,
and -B of road salt salt ) ) )
impervious area >80% of total Chemical,
area. Line 1634)
The Sewage
. System
establishment, or
operation or Sewage Low (2017
maintenance of 9 Threats
Works - ; ; ;
2 WHPA-A 6 a system that Sanitary Pathogen/Chemical | Detectable Total Coliform Bacteria Table
and -B collects, stores, Sewers (potential) due to past activities (Table 2). '
transmits, treats and Pathogen,
or disposes of related Line 166)
sewage. pipes
Notes:

1. The CWA rating does not include a reduction of the threat if contingency or mitigatory measures are applied.

4.1.3 Identification of Drinking Water Quantity Threats

Given the modest potential dewatering requirements for the proposed development (Section 4.4), the primary
threat to water quantity would be the post-development infiltration deficit of 680 m?/yr that would result if
mitigative measures were not implemented (Section 4.3). However, the maintenance of recharge is required
under South Georgian Bay Lake Simcoe Source Protection Region Approved Source Protection Plan
Policies LUP-12 and LUP-13. The associated mitigative measures (re-infiltration) are discussed in Section
4.5.

4.2 Risk Management Plan

4.2.1 Water Quality Threats Management

4.2.1.1 The Application of Road Salt

4.2.1.1.1 Preventive/Mitigation/Management Measures — Road Salt

Impacts associated with current practices related to the application of de-icing salt are documented in Section
3.7. The implementation of a salt management plan to reduce the use of de-icing salt and/or replace it with

other de-icing agents is strongly recommended.
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All salt (or replacement de-icing agent[s]) stored at the Property for later application shall be stored in water-
impermeable containers roof-covered areas of the Property that are either asphalt-paved or have a poured
concrete floor to minimize entry into the subsurface. Only quantities required for reasonably foreseeable short-

term use should be stored on-site.

Runoff from the proposed western parking lot is proposed to be directed into lined filtration trenches that will
discharge to a bioswale in the western portion of the Property (Figure 2) prior to eventual discharge to surface

water.

The Transportation Association of Canada (TAC) has produced a document titled Syntheses of Best Practices
— Road Salt Management (2013). These should be generally followed at the Property unless prohibited. In
addition, best management practices for contractors, residents, and the community are provided by the not-for-
profit organization Smart About Salt Council and their recommendations may be of benefit in reducing salt

loads.

4.2.1.2 Monitoring, Emergency Response, Financial Assurance and Communication and
Implementation Plan — Road Salt

These issues, where applicable, will need to be incorporated into the management plan outlined in the

preceding Subsection.
4.2.1.3 Sanitary Sewers and Related Piping

The proposed development will be serviced with municipal sewers. No on-site sewage treatment systems are
proposed or anticipated. The proposed medical office building will be constructed slab-on-grade. Service
connections may be deeper and possibly below the water table (i.e., greater than 2 m below grade), but will be
constructed in the low permeability silt, resulting in at most a modest interception of ground water flow by the
utility service trenches. If utility trenches will extend below the water table, trench plugs should be installed

at intervals so as to reduce any potential interception of ground water flow.
4.2.1.3.1 Industry Standards, Regulations and Best Management Practices

Sanitary sewage works for the Property will adhere to all applicable provincial and local regulations. Precise
metrics for the sewage works will be provided at the detailed design stage. The following legislation regarding
design and approval of the sewage works is applicable to the assessment of the environmental risks related to

the works:

e Engineering Standards

0 General standards for construction.
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e Sanitary Sewer Commissioning Guidelines

0 Physical and visual infiltration, exfiltration and joint tests to ensure that leakage into and/or
out of the system is within the acceptable tolerance limits are mandatory prior to use of new
sanitary sewer laterals in Durham Region. These tests are required to be carried out prior to
commissioning of the on-site sewage works.

e Environmental Protection Act, R.S.0. 1990, Chapter E.19, Part X — Spills

0 Should a spill or leak occur at the Property, property owner (owner of the pollutant) and/or
their agents are required to notify the MECP, the Regional Municipality of Durham, and the
property owner, immediately upon discovery.

0 Should a spill or leak occur at the Property, the Property owner and/or their agents (persons in
control of the pollutant) are required to immediately do everything practicable to prevent,
eliminate and ameliorate the adverse effects of the spill.

4.2.1.3.2 Additional Risk Management Measures

In addition to the regulated management practices and procedures outlined in section 4.2.1.3.1, the Property

owner will be responsible for implementing and ensuring the following Risk Management Measures at the
Property:

e The Property owner will be responsible for ensuring that Property maintenance staff have and
maintain an adequate and up-to-date emergency response plan at the Property at all times. The
emergency response plan will include the information that the Property is located in a Wellhead
Protection Area.

e Camera inspections will be conducted every 5 years to confirm the integrity of sanitary sewers at the
Property.

e Any spills or leaks related to the sewage works located on the property will be reported to the Spills
Action Centre.

e Contact information for the Spills Action Centre, as well as information detailing the requirement for
reporting any spills which occur, will be available at the Property.

4.2.1.4 Monitoring and Emergency Response — Sanitary Sewers and Related Piping

The monitoring and emergency response measures that will be implemented at the Property have been

discussed in sections 4.2.1.3.1 and 4.2.1.3.2, and include the following:
Monitoring

o All sewage works will be subject to physical and visual leak tests prior to commissioning.

e Camera inspections will be conducted every 5 years to confirm the integrity of sanitary sewers at the
property.

«“% Terraprobe page No. 24



Uxbridge Health Care Rev 1.0 May 2020
HYD & Water Balance, 4 Campbell Dr., Uxbridge, ON File No. 1-19-0022-46

Emergency Response

e The Property owner will be responsible for ensuring that property maintenance staff have and
maintain an adequate and up-to-date emergency response plan at the Property at all times. The
emergency response plan will include the information that the Property is located in a Wellhead
Protection Area.

e Any spills or leaks related to the sewage works located on the property will be reported to the Spills
Action Centre.

e Contact information for the Spills Action Centre, as well as information detailing the requirement for
reporting any spills will occur, will be available at the Property.

4.2.1.5 Financial Assurance — Sanitary Sewers and Related Piping

Due to the low risk associated with this prescribed threat, financial assurance is not considered to be necessary
for sewage works on the Property; however, the Property owners may opt to maintain insurance on the on-site

sewage infrastructure.

4.2.1.6 Communication and Implementation Plan — Sanitary Sewers and Related Piping

The Property owner will be responsible for implementation of all regulatory and above-listed Risk
Management Measures, including communication to all maintenance staff. Information regarding the
Property’s location within a Wellhead Protection Area and emergency response numbers will be available at
the Property. A copy of this report or appropriate summary documentation to be prepared in future should be
provided to all purchasers of the Property to ensure compliance with the above-noted Risk Management

Measures.

Should a spill or leak occur at the property, the Region of Durham is to be provided with a copy of the Spills
Action Centre’s report.

4.2.2 Temporary Storage of Fuels and Chemicals during Construction

During construction of the proposed buildings it may be necessary to temporarily store fuels and/or
chemicals at the Property. This represents a potential threat to ground water quality, as a spill of
significant size may potentially impact the local water supply. The LSRCA has previously stated that it
requires that refueling and the temporary storage of fuels/chemical during construction must not take
place in the WHPAs, particularly WHPA-A. This requirement must be communicated to all parties
involved in planning construction activities. The north-central and northeastern portions of the Property
are not located in WHPAs; however, there are practical considerations associated with the northeastern

portion of the Property due to the presence of the current hospital and associated features.

To further prevent and mitigate any spills at the Property, it is recommended that temporary fuel and chemical

storage containers of significant size are placed within secondary containment such that a leak/spill can be
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contained. There are also refueling services that deliver fuel on-site. On-site storage would not be required if

such a service was used.

Appropriate spill kits should be maintained at various locations throughout the Property and an emergency

response plan should be developed to outline actions to be taken in case of a spill or leak.

The monitoring and emergency response measures recommended to be implemented at the Property include

the following:

Monitoring

e [t is recommended that temporary fuel and chemical storage locations be inspected on a regular basis
to ensure integrity of storage containers.

Emergency Response

e The property owner will be responsible for ensuring that property maintenance staff have and
maintain an adequate and up-to-date emergency response plan at the property at all times. The
emergency response plan will include the information that the Property is located in a Wellhead
Protection Area.

o Any spills or leaks related to the temporary storage of fuels and chemicals located on the property will
be reported to the Spills Action Centre.

e Contact information for the Spills Action Centre, as well as information detailing the requirement for
reporting should any spills occur, will be available at the Property.

4.3 Water Quantity Threats Management

4.3.1 Ground Water Takings for Dewatering/Depressurization

The proposed development at the Property will be constructed as a slab-on-grade building. An excavation
during the short term period will not be required for the proposed construction activities. As such, there will
not be a requirement to significantly control ground water during the construction period (i.e., there may be
localized dewatering for individual foundation structures) or to control ground water in the post-construction

period.

There may be requirement for temporary ground water control for the installation of any subsurface utilities.
As discussed in Section 4.4, steady-state dewatering requirements for a trench extending 1 m below the water

table are estimated at 12,600 L/day for a trench with a daily working footprint of 1.2 x 30 m.

As there will not be any significant short term ground water control requirements and no long term
requirements, there will be no water quantity threats to the underlying aquifer in which the municipal

production and public supply wells are installed in.
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4.3.2 Reduction in Aquifer Recharge

There will be no adverse impact from the proposed development on the aquifer in which the water supply

wells are screened.

Terraprobe recommends that best management measures are taken to maintain the pre-development water

balance to maintain the overall continuity of ground water flow and recharge rates.
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5.0

CONCLUSIONS AND RECOMMENDATIONS

The Property is located within Uxbridge Brook Watershed and the Lake Simcoe and
Couchiching/Black River Source Protection Area. The adjacent areas to the south of the Property
are located within the Oak Ridges Moraine Planning Area, in a Settlement Areas.

According to the Oak Ridges Moraine Conservation Plan, the Property is located approximately
2.3 km north of the Oak Ridges Moraine, and is not located within the Oak Ridges Moraine
Conservation Plan Area. The western portion of the Property is located within the LSRCA
regulated area.

According to Durham Regional Official Plan, the Property is located to the north of the Oak
Ridges Moraine Area and not within the Oak Ridges Moraine Area. The Property is also located
in an Urban Area and is not designated as key natural heritage and hydrologic features, greenbelt
natural heritage system.

According to the MECP Source Protection Information Atlas, the Property is the site of a Highly
Vulnerable Aquifer (score: 6). Aquifer Vulnerability with Vulnerability Score 6 of 10 (low to
high). The westernmost portion of the Property is located in an Intake Protection Zone 3 (Score:
4.5). The Property is not located in an area of Significant Groundwater Recharge. Portions of the
Property are located within WHPA-A to D due to the presence of the Township of Uxbridge’s
Well 6 approximately 7.5 m south of the southern boundary. The proposed development is
located within WHPA-A and -B.

The nearest surface water features are a tributary of Uxbridge Brook that passes through the
northwest corner of the Property (Subwatershed 5) and a tributary of Uxbridge Brook present as a
pond and creek approximately 120 m east of the Property (Subwatershed 2).

The stratigraphy encountered at the Property consisted of 0.04 to 0.15 m of topsoil or paving
materials over 0.6 to 2.3 m of earth fill. Native soil consisted of silt with a variable sand content
(trace to sandy). The silt unit extended to the maximum depth of investigation.

The depth to ground water ranged from approximately 0.2 to 2.6 m below grade during the
monitoring period and was closest to surface in the southwest (vicinity of BH9, BH13 and
BH14). Water levels in the monitoring wells are influenced by the operation of the Township of
Uxbridge’s Well 6

A flow divide in the water table trends approximately southwest to northeast through the
Property. Horizontal flow on the north side of the divide is directed towards a tributary of
Uxbridge Brook that passes through the northwest corner of the Property (Subwatershed 5) and
flow on the other side of the divide is towards a second tributary located east of the Property
(Subwatershed 2). As a result, the direction of the horizontal hydraulic gradient varies from
northwest in the west to northeast in the east. The magnitude of the horizontal hydraulic gradient
also varies, being relatively steep in the west (up to 0.036 northwest) and near-neutral in the east.

The hydraulic conductivity of the unsaturated materials at the Property, where tested, ranged from
6 x 107 m/sec to 1 x 10 m/sec. The unadjusted Infiltration Rates range from 40.9 to 85.2 mm/hr
(geometric mean 59.1 mm/hr). Based on Table C-3 of TRCA, 2012, a safety factor of 3.5 is
required when calculating the Design Infiltration Rates, which range from 11.7 to 24.3 mm/hr
(geometric mean 16.9 mm/hr).

The hydraulic conductivity of the saturated silt to sandy silt, where tested, ranged from 1 x 107
m/sec to 2 x 107 m/sec.
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e There is a pronounced difference in water quality between wells located in the existing parking
lot (BH1 through BH3) and those located in the vacant area west of the parking lot (BH13
through BH17). The concentration of chloride beneath the parking lot (maximum 4,620 mg/L at
BH1, ODWSOG AO 250 mg/L) is one or even two orders of magnitude higher than further west
(25.9 to 247 mg/L). A similar contrast is noted with sodium with a maximum of 1,650 mg/L
beneath the parking lot at BH2 as opposed to 21.2 to 141 mg/L elsewhere. These findings are
attributed to the use of de-icing salt in the parking lot and on adjacent walkways. It appears that
cation exchange of sodium for +2 valent metals is occurring. While the majority of such
exchanges affect the concentrations of calcium and magnesium, this mechanism likely accounts
for the elevated concentrations of barium (1.95 mg/L as opposed to a MAC of 1 mg/L) and iron
(32 mg/L as opposed to an AO of 0.3 mg/L) at BHI and the elevated concentrations of
manganese at BH1 and BH3 (maximum 0.28 mg/L at BH1 as opposed to an AO of 0.05 mg/L). In
summary, de-icing practices in the existing parking lot and vicinity have adversely affected
shallow ground water quality. If these same practices are applied to the proposed parking lot,
further degradation of shallow ground water quality within an area directly affected by the
operation of Well 6 will occur. The adoption of Best Management Practices for future de-icing
operations is recommended.

e Finally, it is noted that the Total Coliform counts at BH2 (13 CFU/100 mL) and BH3 (4 CFU/100
mL) exceed the MAC of non-detectable. Conditions at BH1 are unclear because of the need to
dilute the sample for clarity, resulting in a detection limit of 2 CFU/100 mL.

e The proposed development will result in an annual infiltration deficit of 680 m’/yr if mitigative
measures are not applied. Measures to address the infiltration deficit are required under South
Georgian Bay Lake Simcoe Source Protection Region Approved Source Protection Plan Policies
LUP-12 and LUP-13. It is proposed to direct roof runoff from the proposed building to a bermed 10 x
30 m infiltration trench constructed on 0.5 m of locally derived fill due to the anticipated shallow
water table at the proposed location of the trench. A feasibility assessment documented herein
indicates that a fill layer 0.5 m thick should be sufficient to address the infiltration deficit.

o The proposed uses at the Property which have the potential to impact ground water quality include the
application of de-icing salt and the operation of sanitary sewers. Although the risks are classified as
low, existing water quality data document impacts associated with the use of de-icing salt and
detectable Total Coliforms were detected in samples from two wells. Appropriate planning to address
these two issues as well as short-term issues associated with construction (e.g., fuel storage and
handling) is warranted.

e The proposed development at the Property will be constructed as a slab-on-grade building and the soil
is of low to moderate permeability. As such, there will not be deep excavations or requirements for
significant ground water control requirements. As a result, construction activities pose no water
quantity threats to the water supply wells that are installed in the underlying deep aquifer.

«“% Terraprobe page No. 20



Uxbridge Health Care Rev 1.0 May 2020

HYD & Water Balance, 4 Campbell Dr., Uxbridge, ON File No. 1-19-0022-46
6.0 REFERENCES
1. Armstrong, D.K. and Dodge, J.E.P., 2007. Paleozoic Geology Map of Southern Ontario. Ontario

10.

11.

12.

13.

14.

15.

16.

17.

Geological Survey, Miscellaneous Release--Data 209.

B+H Architects Corp., May 14, 2020. Drawings ESC-1, G-1, G-2 and GN-1, Project 1863.
Bouwer, H., and R.C. Rice, 1976. A slug test for determining hydraulic conductivity of
unconfined aquifers with completely or partially penetrating wells. Water Resources Research,

v.12, pp. 423-428.

Bouwer, H., 1989. The Bouwer and Rice Slug Test — an Update. Ground water vol. 27, no. 3, pp.
304-3009.

Carleton, G.B., 2010. Simulation of ground water mounding beneath hypothetical stormwater
infiltration basins: U.S. Geological Survey Scientific Investigations Report 2010-5102, 64 p.

Chapman, L.J. and Putnam, D.F., 2007. The Physiography of Southern Ontario. Ontario
Geological Survey, Miscellaneous Release--Data 228.

Chow, V.T., 1964. Handbook of Applied Hydrology, McGraw Hill Book Co., New York.
Credit Valley Conservation Authority, August 2012. Stormwater Management Criteria.

Cuddy, S., Soo Chan, G. and Post, R., June 2013. Hydrogeological Assessment Submissions,
Conservation Authority Guidelines for Development Applications.

Driscoll, F.G., 1986. Groundwater and Wells, 2" Ed., Johnston Division, St. Paul, Minnesota.
Durham Regional Official Plan, May 11, 2017.

Gao, C., Shirota, J., Kelly, R. L., Brunton, F.R., van Haaften, S., 2006. Bedrock topography and
overburden thickness mapping, southern Ontario; Ontario Geological Survey, Miscellaneous

Release--Data 207.

Government of Canada, 2017. Canadian Climate Normals: Udora CS. Date accessed February 12,
2020. http://climate.weather.gc.ca/climate normals

Government of Canada, 2018. Canadian Climate Normals: Udora CS. Date accessed February 12,
2020. http://climate.weather.gc.ca/climate_normals

Government of Canada, 2019. Canadian Climate Normals: Udora CS. Date accessed February 13,
2020 http://climate.weather.gc.ca/historical data/search historic _data e.html

Johnson, A.L, 1967. Specific Yield — Compilation of Specific Yields for Various Materials,
Geological Survey Water Supply Paper 1662-D, United States Government Printing Office,
Washington, DC.

Lake Simcoe Region Conservation Authority, February 1997. Uxbridge Brook Watershed Plan.

~T> Terraprobe

>

Page No. 30



Uxbridge Health Care Rev 1.0 May 2020
HYD & Water Balance, 4 Campbell Dr., Uxbridge, ON File No. 1-19-0022-46

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Lake Simcoe Region Conservation Authority, April 2017. Lake Simcoe Climate Data: A
Reference Document to Support the Completion of Water Balance Assessments, ver. 1.0.

Ontario Geological Survey, 2006. Bedrock Topography and Overburden Thickness Mapping,
Southern Ontario. Ontario Geological Survey, Miscellaneous Release—Data 207.

Ontario Geological Survey, 2010. Surficial Geology of Southern Ontario. Ontario Geological
Survey, Miscellaneous Release--Data 128-REV. ISBN 978-1-4435-2483-7

Ontario Ministry of the Environment, Conservation and Parks, 1995. MOEE Hydrogeological
Technical Information Requirements for Land Development Applications.

Ontario Ministry of the Environment, Conservation and Parks, March 2003. Stormwater
Management, Planning and Design Manual.

Ontario Ministry of the Environment, Conservation and Parks, June 2006. Ontario Drinking
Water Standards, Objectives and Guidelines.

Ontario Ministry of the Environment, Conservation and Parks, March 2010. Drinking Water
Source Protection Act for Clean Water Technical Bulletin: Threats Assessment and Issues
Evaluation.

Ontario Ministry of the Environment, Conservation and Parks, June 2010. Drinking Water Source
Protection Act for Clean Water Technical Bulletin: Ground Water Vulnerability.

Ontario Ministry of the Environment, Conservation and Parks, November 2017. 2017 Technical
Rules under the Clean Water Act.

Ontario Ministry of the Environment, Conservation and Parks, 2018. 2017/2018 Tables of
Drinking Water Threats for Pathogens and Chemicals.

Ontario Ministry of the Environment, Conservation and Parks, January 01, 2018. Ontario
Drinking Water Quality Standards (O.Reg. 169/03).

Region of York, May 2013. Guidance for Proposed Developments in Wellhead Protection Areas
in The Regional Municipality of York (DRAFT).

Soilmoisture Equipment Corporation, 2012. Guelph-Permeameter-Ksat-Calculator-ver-3.xls.

Terraprobe Inc., March 22, 2019. Geotechnical Investigation, Proposed Uxbridge Health Centre
(UHC), Uxbridge Cottage Hospital, 4 Campbell Drive, Uxbridge, Ontario. File No. 1-19-0022-
01.

Terraprobe Inc., April 12, 2019. Hydrogeologic Study and Water Balance, Uxbridge Cottage
Hospital, 4 Campbell Drive, Uxbridge, Ontario. File No. 1-19-0022-46.

Terraprobe Inc., November 29, 2019. Geotechnical Investigation, Proposed Uxbridge Health
Centre (UHC), Uxbridge Cottage Hospital, 4 Campbell Drive, Uxbridge, Ontario. File No. 1-19-
0022-02.

~T> Terraprobe

Page No. 31



Uxbridge Health Care Rev 1.0 May 2020
HYD & Water Balance, 4 Campbell Dr., Uxbridge, ON File No. 1-19-0022-46

34. Thornthwaite, C.W., 1948. An approach toward a rational classification of climate: Geographical
Review, v. 38, p. 55-94.

35. Toronto and Region Conservation Authority and the Credit Valley Conservation Authority, 2010.
Low Impact Development Stormwater Management Planning and Design Guide, ver. 1.0.

36. Toronto and Region Conservation Authority, August 2012. Stormwater Management Criteria,
ver. 1.0.

37. Township of Uxbridge Official Plan, January 2014,

«“% Terraprobe oo No. 32
% age No.



Uxbridge Health Care Rev 1.0 May 2020
HYD & Water Balance, 4 Campbell Dr., Uxbridge, ON File No. 1-19-0022-46

7.0 LIMITATIONS AND USE OF THE REPORT

This report was prepared for the exclusive use of Uxbridge Health Centre and is intended to provide a
hydrogeological assessment of the portion of the property identified as 4 Campbell Drive, Uxbridge,

Ontario that is intended to be redeveloped.

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 Inc. 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.

Consequently, the presence and/or extent of any adverse Hydrogeological impact cannot be verified. The
assessment should not be considered a comprehensive study. The information presented in this report is
based on information collected by Terraprobe Inc. It is based on the Property conditions on the property at

the time of the Property inspection supplemented by a review of published information.

Sampling and analysis of soil, ground water or any other material was not carried out as part of this

assessment.

There is no warranty expressed or implied by this report regarding the hydrogeological conditions of the
property. Professional judgment was exercised in gathering and analysing 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.

This report was prepared for the express use of Uxbridge Health Centre. It is not for use by others. This
report is the copyright of Terraprobe Inc. and no part of this report may be reproduced by any means, in

any form, without the prior written permission of Terraprobe Inc.

It is acknowledged that the Township of Uxbridge and Region of Durham, in their respective capacity as
authorities for planning and building under Provincial Statutes, may make use of and rely upon this

report, subject to the limitations noted above.
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TABLE 1

Ground Water Elevations
Uxbridge Hospital
Project #1-19-0022-46.1

Well ID BH1 BH2 BH3 BH4 BHS

Stick Up (m) 0.00 0.00 0.00 0.00 0.00

Depth (mbgs) 5.49 6.38 7.66 6.60 5.42

Grade (mASL) 277.53 277.49 277.52 277.57 277.68

Date DTW (mbg) | Elev. (mASL) DTW (mbg) Elev. (mASL) DTW (mbg) Elev. (mASL) DTW (mbg) Elev. (mASL) DTW (mbg) | Elev. (mASL)

2019/02/14 2.70 274.83 2.19 275.30 2.16 275.36 2.30 275.27 NA NA

2019/10/29 2.42 275.11 2.26 275.23 2.21 27531 2.39 275.18 2.58 275.10

2019/11/18 2.22 27531 2.04 27545 2.06 275.46 2.16 27541 1.58 276.10

2019/12/21 2.04 275.49 2.80 274.69 2.01 275.51 2.05 275.52 2.16 275.52

2020/01/30 1.91 275.62 1.80 275.69 1.82 275.70 1.86 275.71 Frozen

2020/02/14 2.13 275.40 1.99 275.50 1.85 275.67 Buried under snow/ice Buried under snow/ice

2020/03/16 1.80 275.73 Decommissioned 1.62 275.90 1.73 275.84 Decommissioned

2020/04/06 1.81 275.72 Decommissioned Inaccessible (construction) 1.77 275.80 Decommissioned

Well ID BHS BH9 BH13 BH14

Stick Up (m) 0.93 0.93 0.94 0.94

Depth (mbgs) 6.64 6.43 6.05 6.36

Grade (mASL) 277.68 277.16 276.62 277.08

Date DTW (mBTOP)[ DTW (mbg) | Elev. (mASL) | DTW (mBTOP)| DTW (mbg) [ Elev. (mASL) [DTW (mBTOP)| DTW (mbg) | Elev. (mASL) |DTW (mBTOP)| DTW (mbg) [ Elev. (mASL)
2019/02/14 NA NA NA NA NA NA NA NA NA NA NA NA
2019/10/29 3.00 2.07 275.61 2.38 1.45 275.71 1.90 0.96 275.66 2.23 1.29 275.79
2019/11/18 2.90 1.97 275.71 1.74 0.81 276.35 1.59 0.65 27597 1.80 0.86 276.22
2019/12/21 -- -- -- 1.65 0.71 276.37
2020/01/30 2.58 1.65 276.03 1.54 0.61 276.55 1.33 0.39 276.23 1.37 0.43 276.65
2020/02/14 291 1.98 275.70 1.71 0.78 276.38 1.55 0.61 276.01 1.67 0.73 276.35
2020/03/16 2.54 1.61 276.07 1.35 0.42 276.74 1.13 0.19 276.43 1.29 0.35 276.73
2020/04/06 2.61 1.68 276.00 1.46 0.53 276.63 1.21 0.27 276.35 1.40 0.46 276.62
Well ID BH15 BH16 BH17

Stick Up (m) 0.80 0.92 0.94

Depth (mbgs) 6.55 6.60 6.74

Grade (mASL) 276.44 276.97 277.58

Date DTW (mBTOP)| DTW (mbg) Elev. (mASL) | DTW (mBTOP)| DTW (mbg) Elev. (mASL) [DTW (mBTOP)| DTW (mbg) Elev. (mASL)

2019/02/14 NA NA NA NA NA NA NA NA NA

2019/10/29 1.88 1.08 275.36 2.49 1.57 275.40 2.66 1.72 275.86

2019/11/18 1.73 0.93 275.51 2.29 1.37 275.60 2.52 1.58 276.00

2019/12/21 1.67 0.87 275.57 2.32 1.40 275.57 2.48 1.54 276.04

2020/01/30 1.52 0.72 275.72 2.07 1.15 275.82 2.31 1.37 276.21

2020/02/14 1.69 0.89 275.55 2.24 1.32 275.65 243 1.49 276.09

2020/03/16 1.41 0.61 275.83 1.97 1.05 275.92 2.14 1.20 276.38

2020/04/06 1.45 0.65 275.79 2.01 1.09 275.88 2.14 1.20 276.38

Notes:

DTW - depth to water

mBTOP = metres below top of pipe

mbg = metres below grade

mASL - metres above sea level

mbgs - metres below ground surface

NA - Not Applicable (well not yet installed)




Table 2

Analytical Results - Ground Water

Sample Description ODWSOG/ODWSQ BH1 BH2 BH3 BH 14 BH 15 BH 16 BH 17
Maximum | osthetic UNITS
Date Sampled Allowable Objective 02/15/2019( 02/15/2019| 02/15/2019( 10/29/2019( 10/29/2019| 10/29/2019| 10/29/2019
Concentration

Electrical Conductivity - - - uS/cm 11600 8390 6710 874 612 870 1580
pH - 6.5-8.5 - pH units 7.39 7.93 7.88 7.97 7.94 8.03 7.81
Saturation pH - - - pH units 5.82 6.89 6.47 - - - -
Escherichia coli Not detectable - - CFU/100mL <2 <1 <1 - - - -
Total Coliforms Not detectable - - CFU/100mL <2 13 4 - - - -
Background Colony Count - - - CFU/100mL <2 <1 <1 - - - -
Reactive Silica as SiO2 - - - mg/L 20.6 9.2 11.8 - - - -
Langelier Index - - - - 1.57 1.04 1.41 - - - -
Total Hardness (as CaCO3) - - 80-100 mg/L 2990 365 606 - - - -
Total Dissolved Solids - 500 - mg/L 7170 4560 3850 - - - -
Alkalinity (as CaCO3) - - 30-500 mg/L 401 279 443 - - - -
Bicarbonate (as CaCO3) - - - mg/L 401 279 443 - - - -
Carbonate (as CaCO3) - - - mg/L <5 <5 <5 - - - -
Hydroxide (as CaCQO3) - - - mg/L <5 <5 <5 - - - -
Fluoride 1.5 - - mg/L <10 <1.0 <1.0 - - - -
Chloride - 250 - mg/L 4620 2990 2200 37.4 25.9 7.41 247
Nitrate as N 10 - - mg/L <10 <1.0 <1.0 - - - -
Nitrite as N 1 - - mg/L <10 <1.0 <1.0 - - - -
Bromide - - - mg/L <10 <1.0 <1.0 - - - -
Sulphate - 500 - mg/L 90.0 87.4 76.6 - - - -
Ortho Phosphate as P - - - mg/L 24 <2.0 <2.0 - - - -
Ammonia as N - - - mg/L 0.13 0.34 0.14 - - - -
Ammonia-Un-ionized - - - mg/L 0.0016 0.015 0.0054 - - - -
Total Phosphorus - - - mg/L 0.03 0.05 0.08 - - - -
Total Organic Carbon - 5 (dissolved) - mg/L 5.2 7.8 5.6 - - - -
Colour - 5 - C.U. <5 6 <5 - - - -
Turbidity - 5 - NTU 42.5 190 132 - - - -
Calcium - - - mg/L 984 131 216 - - - -
Magnesium - - - mg/L 130 9.1 16.2 - - - -
Sodium 20 200 - mg/L 1310 1650 1220 24.7 211 53.7 141
Potassium - - - mg/L 7.4 3.3 5.3 - - - -
Aluminum - - 0.1 mg/L 0.006 0.088 0.086 - - - -
Antimony 0.006 - - mg/L <0.003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.001
Arsenic 0.025/0.010 - - mg/L 0.005 <0.003 <0.003 <0.001 <0.001 <0.001 <0.001
Barium 1 - - mg/L 1.95 0.237 0.087 0.254 0.197 0.273 0.328
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Table 2

Analytical Results - Ground Water

Sample Description ODWSOG/ODWSQ BH1 BH2 BH3 BH 14 BH 15 BH 16 BH 17
Maximum | 7o cthetic UNITS
Date Sampled Allowable Objective 02/15/2019( 02/15/2019| 02/15/2019( 10/29/2019( 10/29/2019| 10/29/2019| 10/29/2019
Concentration

Beryllium - - mg/L <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005
Boron 5 - mg/L 0.028 0.040 0.054 0.0344 0.0137 0.0243 0.0253
Cadmium 0.005 - mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002
Chromium 0.05 - mg/L 0.012 0.008 0.006 <0.002 0.005 <0.002 <0.002
Cobalt - - mg/L 0.0014 <0.0005 0.0010 <0.0005 <0.0005 <0.0005 <0.0005
Copper - 1 mg/L 0.002 0.002 0.006 <0.1 <0.1 <0.1 <0.1
Iron - 0.3 mg/L 32.0 <0.01 0.05 - - - -
Lead 0.01 - mg/L <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 0.0008
Manganese - 0.05 mg/L 0.280 0.026 0.148 - - - -
Mercury 0.001 - mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002
Molybdenum - - mg/L <0.002 0.005 0.002 0.0023 0.0048 0.0139 0.0063
Nickel - - mg/L <0.003 <0.003 <0.003 0.0034 0.0015 0.0011 0.0018
Selenium 0.01 - mg/L <0.004 <0.004 <0.004 <0.001 <0.001 <0.001 0.001
Silver - - mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002
Strontium - - mg/L 2.69 0.556 0.594 - - - -
Thallium - - mg/L <0.0003 <0.0003 <0.0003 0.0017 0.0017 0.0008 0.0017
Tin - - mg/L <0.002 <0.002 <0.002 - - - -
Titanium - - mg/L 0.003 0.003 0.003 - - - -
Tungsten - - mg/L <0.010 <0.010 <0.010 - - - -
Uranium 0.02 - mg/L <0.002 <0.002 <0.002 0.0008 0.0012 0.0059 0.0017
Vanadium - - mg/L <0.002 <0.002 0.006 <0.0004 0.0006 <0.0004 0.0006
Zinc - 5 mg/L 0.009 0.006 0.009 0.0074 <0.005 <0.005 <0.005
Zirconium - - mg/L <0.004 <0.004 <0.004 - - - -
Cation Sum - - meg/L 117 79.1 65.3 - - - -
Anion Sum - - meq/L 140 91.7 72.5 - - - -

% Difference/ lon Balance - - % 9.02 7.37 5.22 - - - -

NOTES:

1. All results reported in mg/L unless otherwise noted.
2. Results compared to Ontario Drinking Water Standards, Objectives and Guidelines, June 2006 and Ontario Drinking Water Quality Standards, January 2018 (arsenic only).

3. Results exceeding Maximum Allowable Concentrations are in BOLD.

4. Results exceeding Aesthetic Objectives or Operational Guidelines are in italics.

5. Detection limits exceeding an applicable standard are underlined.

Page 2 of 2




TABLE 3

HYDRAULIC CONDUCTIVITY ESTIMATES AND INFILTRATION RATES

4 CAMPBELL DRIVE, UXBRIDGE

) L Infiltration Rate Design Infiltration Rate

Test ID Test Used Depth (m) Soil Description K (cm/s) LN(1) (mm/hour) (safety factor of 3.5)
TP1 Guelph Permeameter 1 Silty sand, trace gravel 9.8E-04 4.4 85.2 24.3
TP2 Guelph Permeameter 1.7 Silt, trace to some fine sand 6.3E-05 3.7 40.9 11.7
TP3 Guelph Permeameter 1.5 Silty fine sand 1.1E-04 3.9 47.5 13.6
BH8 Guelph Permeameter 1.3 Sand, some silt, trace gravel 5.7E-04 4.3 73.9 21.1
Geometric Mean [n.a. 2.5E-04 4.1 59.1 16.9
For selecting safety factor: geometric mean/minimum 4.0 Safety factor from Table C-3: 3.5

Reference for calculationof Infiltration Rate and selection of Safety Factor:

Appendix C, Low Impact Development Stormwater Management Planning and Design Guide, ver. 1.0. Toronto and Region Conservation Authority and the Credit Valley Conservation

Authority, 2010.

From Figure C 11: y=6E-11(X3'7363)
LN(K)=LN6-11LN10+3.7363LN(l)
LN(I)=(LN(K)+11LN(10)-LN(6))/3.7363
with K in cm/s and Infiltration im mm/hr

The measured infiltration rate (in millimetres per hour) at the proposed bottom elevation
of the BMP must be divided by a safety correction factor selected from Table C 3 to
calculate the design infiltration rate. To select a safety correction factor from Table C 3,
calculate the ratio of the mean (geometric) measured infiltration rate at the proposed
bottom elevation of the BMP to the rate in the least permeable soil horizon within 1.5
metres below the bottom of the BMP. Based on this ratio, a safety correction factor is
selected from Table C 3. For example, where the mean infiltration rate measured at the
proposed bottom elevation of the BMP is 30 mm/h, and the mean infiltration rate
measured in an underlying soil horizon within 1.5 metres of the bottom is 12 mm/h, the

TORONTO AMND REGION COMNSERVATION AUTHORITY - AUGUST 2012 - VERSION 1.0 I

STORMWATER MANAGEMENT CRITERIA - APPENDIX C: WATER BALANCE AND RECHARGE

ratio would be 2.5, the safety correction factor would be 3.5, and the design infiltration
rate would be &.6 mm/h. Where the soil horizon is continuous within 1.5 metres below the
proposed bottom of the BMP, the mean infiltration rate measured at the bottom elevation
of the BMP should be divided by a safety correction factor of 2.5 to calculate the design
infiltration rate.

Table C 3: Safety correction factors for calculating desien infiltration rates

Ratio of Mean Measured Infiltration Rates" safety Correction Factor®

«1 2.5

1.1 to 4.0 3.5
4.1 to 8.0 4.5
8.1 w160 6.5
1&.1 or greater a5

Source: Wisconsin Department of MWotwral Resowrces. ZO004. Conservalion Proctice Standards. Site Evaluation for
Stormwater infiltration (1002). Madison, W

Motes:

1. Ratio 15 determined by dividing the geometric mean measured infiltration rate at the proposed bottom elevation
of the BMP by the geometric mean measured infiltration rate of the least permeable soil horizon within 1.5
metres below the proposed bottom elevation of the BMP.

2. The design infiltration rate is colowlated by dividing the geometric mean measured infiltration rate at the
proposed bottom elevation of the BMP by the safety correction foctor.




Table 4 - Water Balance Project No. 1-19-0022-4

1. Climate Information

Source: calculations for Uxbridge Brook Subwatershed, p. 24 of "Lake Simcoe Climate Data: A Reference Document to
Support the Completion of Water Balance Assessments, ver. 1.0", Lake Simcoe Region Conservation Authority, April
2017.

Precipitation 892 mm/a
Evapotranspiration 616 mm/a
Water Surplus 276 mm/a

2. Infiltration Rates

MOE, 1995 Infiltration Factors

Pervious Surfaces Infiltration Factor
1in 60 (17 m/km) typical slope 0.15 Average of hilly and rolling land factors
Silt 0.2 Use factor for medium combination of clay and loam
Cover - cultivated 0.1
TOTAL: 0.45
Infiltration 124.2 mm/a
Runoff 151.8 mm/a
Impervious Surfaces Infiltration Factor
Asphalt or building(s) 0 (90% runoff, 10% evapotranspiration)
Existing concrete 0 (90% runoff, 10% evapotranspiration)

3. Property Statistics (Changes within Development Area only)

(i) Pre-Development Site Coverage

Asphalt 2,375 m?
Concrete 30 m?
Pervious 5,474 m?

2

TOTAL 7,879 m
(ii) Post-Development Coverage

New asphalt 6,319 m?
Building(s) 1,560 m?
Concrete 0 m?
Pervious 0 m?

2

TOTAL: 7,879 m



Table 4 - Water Balance

4. Annual Water Balance Before Development

Project No. 1-19-0022-46.1

Land Use Area (m?) | Precipitation (m®) Evapotranspiration (m°) Infiltration (m®) | Runoff (m3)
Asphalt 2,375 2,119 212 0 1,907
Concrete 30 27 3 0 24
Pervious 5,474 4,883 3,372 680 831
TOTAL 7,879 7,028 3,587 680 2,762
5. Annual Water Balance After Development
Land Use Area (m?) | Precipitation (m®) Evapotranspiration (m°) Infiltration (m®) | Runoff (m3)
Asphalt 6,319 5,637 564 0 5,073
Building 1,560 1,392 139 0 1,252
Concrete 0 - - - -
Pervious 0 - - - -
TOTAL 7,879 7,028 703 0 6,325
6. Comparison of Pre-Development and Post-Development
Precipitation (m°) Evapotranspiration (m°) Infiltration (m®) | Runoff (m3)
Pre-Development 7,028 3,587 680 2,762
Post-Development 7,028 703 0 6,325
Change|-- -2,884 -680 3,564
7. Requirement for Infiltration
Required annual infiltration volume to meet pre-development infiltration rates (m®) 680
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Disclaimer

This document has been provided in an attempt to standardize and aid in evaluation of water
balance assessments completed to support development applications reviewed by the Lake
Simcoe Region Conservation Authority and should be referred to for this purpose only. The
data contained within this document are results from the Lake Simcoe PRMS model
developed by Earthfx (2010) and published in the Lake Simcoe and Couchiching-Black River
Source Protection Area Approved Assessment Report (2015) which should be referred to for
more information.

Users must exercise judgment and flexibly to adapt the data provided when considering
specific site conditions and when new information or data becomes available. It is not the
intent of the Lake Simcoe Region Conservation Authority to prescribe the methodology nor
the data used to undertake water balance assessments, rather it is intended to provide
responsible estimates based on current knowledge and evaluation of the conditions within
each subwatershed. Where the Qualified Person can show that alternate approaches/data
can produce the desired results or even better, such methods and data should be considered.
The Qualified Person is solely responsible for the water balance assessments provided to the
Lake Simcoe Conservation Authority supporting Land Development Applications for any given
site. This document should be used with other established manuals and practices.

Publication Information

Comments on this document should be directed to:

Shelly Cuddy, P.Geo.

Hydrogeologist

Lake Simcoe Region Conservation Authority
120 Bayview Parkway

Newmarket, Ontario, Canada L3Y 3W3
s.cuddy@Isrca.on.ca
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Introduction

Water balance methods are an appropriate means for predicting the changes to the
hydrologic cycle that results from urban development. They can be used to determine
amounts of water that should be infiltrated to compensate for reductions caused by large
paved areas or changes to vegetation.

The maintenance of pre-development ‘recharge’ is a general requirement in the Oak Ridges
Moraine Conservation Plan (ORMCP), Lake Simcoe Protection Plan (LSPP), the South Georgian Bay
Lake Simcoe (SGBLS) Source Protection Plan and the Provincial Policy Statement (PPS) that is often
captured in municipal Official Plans. Groundwater frequently supports significant watershed
features that are necessary components to the maintenance of a healthy watershed. As a result, a
water balance analysis is required to estimate the pre-development and post-development
infiltration and runoff for most development applications within the Lake Simcoe Region
Conservation Authority as outlined in Table 1.

This document aims at providing a standard dataset for land development applicants and their
consultants to use when completing water balance analysis. Qualified Persons (QP) should
exercise professional judgment and flexibly to adapt the data provided when considering
specific site conditions and when new information or data becomes available. It is not the
intent of the Lake Simcoe Region Conservation Authority to prescribe the methodology or the data
used; rather it is intended to provide responsible estimates based on current knowledge and
evaluation of the conditions within each subwatershed. Where there is an alternate approach or
data available that can produce the desired results or even better, such methods and data should
be considered.
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Table 1: Legislation requirements for water balance assessments within the Lake Simcoe

Region Conservation Authority

Legislative Authority: Policy Requirements:

Oak Ridges Moraine Hydrogeological assessment, pre and post- development water balance
required for all major development.

Lake Simcoe Protection Pre and post- development water balance required for all major
Plan - 4.8 Designated Policy development and show how such changes shall be minimized.

Lake Simcoe Protection Outside of the Oak Ridges Moraine area, an application for major
Plan - 6.40 Designated development within a significant groundwater recharge area (SGRA)
Policy shall be accompanied by an environmental impact study that

demonstrates that the quality and quantity of groundwater in these
areas and the function of the recharge areas will be protected,
improved or restored.

South Georgian Bay Lake For Planning Act applications within the WHPA-Q2 a hydrogeological
Simcoe Source Protection study is required to show that the existing water balance can be
Plan - Policy LUP-12 maintained through the use of best management practices. Where

necessary implementation and maximization of off-site recharge
enhancement within the same WHPA-Q2 may be used to compensate
for any predicted loss of recharge from the development. *excludes
single detached residential, barns and non-commercial structures that
are accessory to an agricultural operation.
Notes: Major development for ORMCP and LSPP includes any site which has a proposed building footprint
of 500 square metres or greater. Major development for SGBLS SPP includes any site which has a
proposed impervious footprint of 500 square metres or greater.

Water Balance Methodology

The purpose of the water balance analysis is to reasonably estimate the current infiltration rates
to the subsurface and to then determine how much this rate will change as a result of the
proposed development. It is recognized that site specific water balances are difficult to accurately
estimate; the goal should be to assess the difference between pre-development and post
development conditions and to mitigate for impacts on infiltration.

The terms ‘infiltration” and ‘recharge’ are commonly used interchangeably in development
application supporting documents. Infiltration relates to the capacity for the soil to allow water to
enter the subsurface. Some of this infiltration results in lateral movement in the shallow
unsaturated zone where interflow may predominate and some of the infiltration is directed
downward to the deeper aquifer system. Recharge is considered to be primarily water that
reaches the saturated zone of the aquifer and becomes part of the regional groundwater flow
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system. The maintenance of infiltration rates is essential to the sustainability of the groundwater
flow system which may support local significant ecological features. In addition, infiltration may
move to a regional deeper flow system that may be important at a regional scale from either an
ecological or water supply perspective.

It is common practice and an accepted method to provide estimates of surplus using a
Thornthwaite and Mather approach where surplus is estimated based on precipitation minus
evapotranspiration (Steenhuis and Van Der Molen, 1986). Infiltration portion of the surplus can be
estimated by applying the infiltration factors provided in the Ministry of the Environment and
Energy Hydrogeological Technical Information Requirements for Land Development Applications
(1995). These factors consider slope, vegetation and soils. The remainder of surplus is considered
to be runoff.

With the recent completion of technical studies required under The Clean Water Act, 2006,
numerical models were utilized to estimate, interception, evaporation, potential and actual
evapotranspiration, snowmelt, runoff, infiltration, interflow, and groundwater recharge. Many of
these model estimates are based on soils, surficial geology and land use mapping products but
may also consider detailed vegetation attributes as well as hydrological cycle functions. These
modelling output data are available and consultants are encouraged to use them completing site
specific water balance assessments.

The water balance tables provided in this document are average values obtained from the
numerical modelling undertaken by Earthfx (2010) required under the Clean Water Act, 2006. The
resulting water balance parameters are categorized by various vegetation covers in different soil
types for each subwatershed within the Lake Simcoe Basin. Infiltration factors can then be applied
based on specific site conditions — vegetation, soil and topography, per the above mentioned MOE
methodology. When applied to an appropriate catchment area, they can provide reasonable
estimates of infiltration for comparison purposes.

This document is meant to summarize the PRMS modelling results (Earthfx, 2010) and not to
provide detailed water balance methodology. For additional information on completing
hydrogeological water balance assessments please refer to The Ontario Ministry of the
Environment Stormwater Planning and Design Manual (2003), Ministry of the Environment and
Energy Hydrogeological Technical Information Requirements for Land Development Applications
(1995) or the Hydrogeological Assessment Submissions — Conservation Authority Guidelines for
Development Applications (2013). In addition, pre-consultation with the Lake Simcoe Region
Conservation Authority is strongly recommended to determine the policy context and the scope of
your study.
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Appendix A: Climate Data Tables

Barrie Creeks Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 ;'Ann.ual Actual. X Precipitation Surplus
i (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 952 525 427
Fine Sandy Loam B 174 952 539 413
Silt Loam C 952 573 380
Clay D 952 643 310
Forest
Fine Sand A 952 521 431
Fine Sandy Loam B 412 952 540 412
Silt Loam C 952 434 518
Clay D 952 598 354
Pasture & Shrubs
Fine Sand A 952 565 387
Fine Sandy Loam B 0.40 952 546 406
Silt Loam C 952 558 394
Clay D - - -
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 952 528 424
Fine Sandy Loam B 0.92 952 636 316
Silt Loam C - - -
Clay D - - -
Intensive Agriculture (e.g. Row crop)
Fine Sand A 952 556 396
Fine Sandy Loam B 043 952 532 420
Silt Loam C - - -
Clay D - - -
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 952 471 481
Fine Sandy Loam B 0.62 952 456 496
Silt Loam C - - -
Clay D - - -
Mean Annual 952 446 506
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Beaver River Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 905 582 323
Fine Sandy Loam B 141 905 594 311
Silt Loam C 905 589 316
Clay D - - -
Forest
Fine Sand A 905 561 344
Fine Sandy Loam B 2716 905 629 276
Silt Loam C 905 610 295
Clay D 905 643 262
Pasture & Shrubs
Fine Sand A 905 550 355
Fine Sandy Loam B 6.88 905 620 285
Silt Loam C 905 613 292
Clay D 905 584 321
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 905 584 321
F!ne Sandy Loam B 106.22 905 647 258
Silt Loam C 905 649 256
Clay D 905 636 269
Intensive Agriculture (e.g. Row crop)
Fine Sand A 905 569 336
Fine Sandy Loam B 96.36 905 653 252
Silt Loam C 905 649 256
Clay D 905 656 249
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 905 477 428
Fine Sandy Loam B 4.39 905 515 390
Silt Loam C 905 495 410
Clay D - - -
Mean Annual 905 610 295
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Black River Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 895 564 331
Fine Sandy Loam B 313 895 579 316
Silt Loam C 895 569 326
Clay D 895 596 299
Forest
Fine Sand A 895 578 317
Fine Sandy Loam B 73.90 895 605 290
Silt Loam C 895 589 306
Clay D 895 632 263
Pasture & Shrubs
Fine Sand A 895 581 314
Fine Sandy Loam B 14.32 895 605 290
Silt Loam C 895 591 304
Clay D 895 607 288
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 895 581 314
Fine Sandy Loam B 57.67 895 603 292
Silt Loam C 895 624 271
Clay D 895 601 294
Intensive Agriculture (e.g. Row crop)
Fine Sand A 895 585 310
Fine Sandy Loam B 86.23 895 615 280
Silt Loam C 895 620 275
Clay D 895 652 243
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 895 486 409
Fine Sandy Loam B 353 895 509 386
Silt Loam C 895 485 410
Clay D - - -
Mean Annual 895 574 320
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

East Holland Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 878 579 299
Fine Sandy Loam B 10.04 878 638 240
Silt Loam C 878 594 283
Clay D 878 613 265
Forest
Fine Sand A 878 608 270
Fine Sandy Loam B 3928 878 624 253
Silt Loam C 878 600 278
Clay D 878 618 260
Pasture & Shrubs
Fine Sand A 878 601 276
Fine Sandy Loam B 11.08 878 621 256
Silt Loam C 878 606 272
Clay D 878 594 283
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 878 622 256
Fine Sandy Loam B 24.28 878 649 229
Silt Loam C 878 632 246
Clay D 878 619 259
Intensive Agriculture (e.g. Row crop)
Fine Sand A 878 601 276
Fine Sandy Loam B 48.80 878 646 231
Silt Loam C 878 648 230
Clay D 878 647 231
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 878 508 371
Fine Sandy Loam B 2428 878 532 346
Silt Loam C 878 462 417
Clay D - - -
Mean Annual 878 567 311
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Georgina Creeks Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 I.-\nn.ual Actual. X Precipitation Surplus
S (kmz) Precipitation Evapotranspiration ]
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 907 550 357
Fine Sandy Loam B 1.19 907 568 339
Silt Loam C 907 664 243
Clay D 907 593 314
Forest
Fine Sand A 907 575 332
Fine Sandy Loam B 969 907 594 313
Silt Loam C 907 594 313
Clay D 907 643 264
Pasture & Shrubs
Fine Sand A 907 592 315
Fine Sandy Loam B 1.02 907 612 295
Silt Loam C 907 585 322
Clay D 907 651 257
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 907 649 258
Fine Sandy Loam B 259 907 624 283
Silt Loam C 907 640 267
Clay D 907 610 297
Intensive Agriculture (e.g. Row crop)
Fine Sand A 907 616 291
Fine Sandy Loam B 12.98 907 642 265
Silt Loam C 907 640 267
Clay D 907 647 260
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Mean Annual 907 576 331
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Hawkestone Creek Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 :Ann.ual Actual- . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A - - -
Fine Sandy Loam B 0.37 973 656 317
Silt Loam C - - -
Clay D - - -
Forest
Fine Sand A 973 551 422
Fine Sandy Loam B 13.95 973 629 344
Silt Loam C 973 588 385
Clay D 973 671 303
Pasture & Shrubs
Fine Sand A 973 551 422
Fine Sandy Loam B 125 973 620 353
Silt Loam C 973 644 329
Clay D 973 647 326
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 973 586 387
Fine Sandy Loam B 10.50 973 643 330
Silt Loam C 973 617 356
Clay D 973 653 320
Intensive Agriculture (e.g. Row crop)
Fine Sand A 973 601 372
Fine Sandy Loam B 583 973 647 326
Silt Loam C 973 608 365
Clay D 973 667 306
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 973 478 495
F!ne Sandy Loam B 0.97 - - -
Silt Loam C - - -
Clay D - - -
Mean Annual 973 589 385
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Hewitts Creek Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 :Ann.ual Actual- . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 939 654 285
Fine Sandy Loam B 0.20 939 539 401
Silt Loam C - - -
Clay D - - -
Forest
Fine Sand A 939 547 392
Fine Sandy Loam B 148 939 586 353
Silt Loam C 939 649 290
Clay D - - -
Pasture & Shrubs
Fine Sand A 939 498 441
Fine Sandy Loam B 0.41 939 640 299
Silt Loam C 939 662 278
Clay D - - -
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 939 566 373
Fine Sandy Loam B 158 939 618 321
Silt Loam C 939 621 318
Clay D - - -
Intensive Agriculture (e.g. Row crop)
Fine Sand A 939 613 326
Fine Sandy Loam B 747 939 624 315
Silt Loam C 939 641 298
Clay D - - -
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Mean Annual 939 567 372
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Innisfil Creek Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 ,.Ann.ual Actual‘ . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration e
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 909 538 371
Fine Sandy Loam B 1.44 909 578 331
Silt Loam C 909 549 360
Clay D - - -
Forest
Fine Sand A 909 534 375
Fine Sandy Loam B 18.24 909 575 334
Silt Loam C 909 584 325
Clay D 909 571 338
Pasture & Shrubs
Fine Sand A 909 572 337
Fine Sandy Loam B 171 909 596 313
Silt Loam C 909 585 324
Clay D - - -
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 909 627 282
Fine Sandy Loam B 17.89 909 625 284
Silt Loam C 909 655 254
Clay D - - -
Intensive Agriculture (e.g. Row crop)
Fine Sand A 909 606 303
Fine Sandy Loam B 29.78 909 625 284
Silt Loam C 909 674 235
Clay D 909 664 245
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 909 462 447
Fine Sandy Loam B 056 909 454 455
Silt Loam C 909 456 453
Clay D - - -
Mean Annual 909 571 339
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Lovers Creek Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 914 537 377
Fine Sandy Loam B 1.69 914 571 343
Silt Loam C 914 585 329
Clay D - - -
Forest
Fine Sand A 914 574 340
Fine Sandy Loam B 3.05 914 557 357
Silt Loam C 914 593 321
Clay D 914 560 354
Pasture & Shrubs
Fine Sand A 914 566 348
Fine Sandy Loam B 1.66 914 582 332
Silt Loam C 914 658 256
Clay D - - -
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 914 571 343
Fine Sandy Loam B 3.89 914 608 306
Silt Loam C 914 650 264
Clay D - - -
Intensive Agriculture (e.g. Row crop)
Fine Sand A 914 589 325
Fine Sandy Loam B 16.20 914 623 291
Silt Loam C 914 646 268
Clay D 914 523 391
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 914 493 421
Fine Sandy Loam B 0.20 914 529 385
Silt Loam C - - -
Clay D - - -
Mean Annual 914 545 369
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Maskinonge River Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A - - -
Fine Sandy Loam B 0.04 893 432 461
Silt Loam C - - -
Clay D - - -
Forest
Fine Sand A 893 583 310
Fine Sandy Loam B 578 893 626 267
Silt Loam C 893 587 306
Clay D 893 584 309
Pasture & Shrubs
Fine Sand A 893 596 297
Fine Sandy Loam B 1.09 893 632 261
Silt Loam C 893 596 297
Clay D 893 537 356
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 893 606 287
Fine Sandy Loam B 3.93 893 634 259
Silt Loam C 893 615 278
Clay D 893 629 264
Intensive Agriculture (e.g. Row crop)
Fine Sand A 893 603 290
Fine Sandy Loam B 35.46 893 635 258
Silt Loam C 893 592 301
Clay D 893 574 319
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Mean Annual 893 599 293
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Oro Creeks North Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 990 509 482
Fine Sandy Loam B 0.50 990 572 418
Silt Loam C 990 586 404
Clay D - - -
Forest
Fine Sand A 990 561 429
Fine Sandy Loam B 19.74 990 606 385
Silt Loam C 990 602 388
Clay D 990 654 336
Pasture & Shrubs
Fine Sand A 990 553 437
Fine Sandy Loam B 204 990 618 373
Silt Loam C 990 621 369
Clay D 990 588 402
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 990 570 420
Fine Sandy Loam B 18.06 990 623 368
Silt Loam C 990 626 364
Clay D 990 659 332
Intensive Agriculture (e.g. Row crop)
Fine Sand A 990 568 423
Fine Sandy Loam B 732 990 631 360
Silt Loam C 990 652 339
Clay D 990 619 372
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 990 476 515
Fine Sandy Loam B 1.50 - - -
Silt Loam C 990 490 500
Clay D - - -
Mean Annual 990 562 427
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Oro Creeks South Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 :Ann.ual Actual- . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 961 622 339
Fine Sandy Loam B 0.64 961 574 387
Silt Loam C - - -
Clay D - - -
Forest
Fine Sand A 961 591 370
Fine Sandy Loam B 16.66 961 626 335
Silt Loam C 961 603 359
Clay D - - -
Pasture & Shrubs
Fine Sand A 961 608 354
Fine Sandy Loam B 0.83 961 635 326
Silt Loam C 961 640 321
Clay D - - -
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 961 584 378
Fine Sandy Loam B 11.52 961 650 312
Silt Loam C 961 640 321
Clay D - - -
Intensive Agriculture (e.g. Row crop)
Fine Sand A 961 582 379
Fine Sandy Loam B 10.44 961 652 309
Silt Loam C 961 650 312
Clay D - - -
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Mean Annual 961 608 354
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Pefferlaw Brook Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 :Ann.ual Actual- . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 897 529 368
Fine Sandy Loam B 5.06 897 551 346
Silt Loam C 897 601 296
Clay D 897 608 289
Forest
Fine Sand A 897 552 345
Fine Sandy Loam B 5417 897 611 286
Silt Loam C 897 596 301
Clay D 897 651 246
Pasture & Shrubs
Fine Sand A 897 552 345
Fine Sandy Loam B 373 897 582 315
Silt Loam C 897 584 313
Clay D 897 611 286
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 897 574 323
Fine Sandy Loam B 5927 897 634 263
Silt Loam C 897 649 248
Clay D 897 637 260
Intensive Agriculture (e.g. Row crop)
Fine Sand A 897 570 327
Fine Sandy Loam B 57.79 897 624 273
Silt Loam C 897 650 247
Clay D 897 652 245
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 897 432 465
Fine Sandy Loam B .10 897 448 449
Silt Loam C 897 671 226
Clay D - - -
Mean Annual 897 572 325
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Pefferlaw Brook Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 :Ann.ual Actual- . Precipitation Surplus
(s (kmz) Precipitation Evapotranspiration )
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 897 529 368
Fine Sandy Loam B 5.06 897 551 346
Silt Loam C 897 601 296
Clay D 897 608 289
Forest
Fine Sand A 897 552 345
Fine Sandy Loam B 5417 897 611 286
Silt Loam C 897 596 301
Clay D 897 651 246
Pasture & Shrubs
Fine Sand A 897 552 345
Fine Sandy Loam B 373 897 582 315
Silt Loam C 897 584 313
Clay D 897 611 286
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 897 574 323
Fine Sandy Loam B 5927 897 634 263
Silt Loam C 897 649 248
Clay D 897 637 260
Intensive Agriculture (e.g. Row crop)
Fine Sand A 897 570 327
Fine Sandy Loam B 57.79 897 624 273
Silt Loam C 897 650 247
Clay D 897 652 245
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 897 432 465
Fine Sandy Loam B .10 897 448 449
Silt Loam C 897 671 226
Clay D - - -
Mean Annual 897 572 325
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Ramara Creeks Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 966 576 390
Fine Sandy Loam B 1.10 966 653 313
Silt Loam C 966 638 328
Clay D 966 676 290
Forest
Fine Sand A 966 565 401
Fine Sandy Loam B 13.12 966 614 352
Silt Loam C 966 599 367
Clay D 966 657 309
Pasture & Shrubs
Fine Sand A 966 546 420
Fine Sandy Loam B 3.09 966 625 341
Silt Loam C 966 612 354
Clay D 966 627 339
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 966 591 375
Fine Sandy Loam B 54.65 966 652 314
Silt Loam C 966 661 305
Clay D 966 654 312
Intensive Agriculture (e.g. Row crop)
Fine Sand A 966 581 385
Fine Sandy Loam B 14.65 966 663 303
Silt Loam C 966 663 303
Clay D 966 639 327
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A - - -
Fine Sandy Loam B 043 966 525 441
Silt Loam C 966 502 464
Clay D 966 540 426
Mean Annual 966 605 361
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Talbot River Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 940 533 407
Fine Sandy Loam B 0.29 940 546 394
Silt Loam C 940 639 301
Clay D - - -
Forest
Fine Sand A 940 566 374
Fine Sandy Loam B 947 940 579 361
Silt Loam C 940 580 360
Clay D 940 587 353
Pasture & Shrubs
Fine Sand A 940 595 345
Fine Sandy Loam B 279 940 607 333
Silt Loam C 940 583 357
Clay D 940 537 403
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 940 593 347
Fine Sandy Loam B 29.21 940 608 332
Silt Loam C 940 623 317
Clay D 940 628 312
Intensive Agriculture (e.g. Row crop)
Fine Sand A 940 572 368
Fine Sandy Loam B 782 940 618 322
Silt Loam C 940 586 354
Clay D 940 652 288
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B 0.06 940 506 434
Silt Loam C 940 503 437
Clay D - - -
Aggregates
Fine Sand A 940 490 450
Fine Sandy Loam B 1.39 940 507 433
Silt Loam C 940 468 472
Clay D 940 453 487
Mean Annual 940 587 353
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).

22 |Page
April 2017 Version 1.0



Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Upper Talbot River Subwatershed

Hydrologic Soil Subwatershed Area Mear_1 :Ann.ual Adual_ . Precipitation Surplus
s (kmz) Precipitation Evapotranspiration e
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 952 479 474
Fine Sandy Loam B 0.43 952 517 435
Silt Loam C - - -
Clay D 952 612 340
Forest
Fine Sand A 952 557 395
Fine Sandy Loam B 70.50 952 586 366
Silt Loam C 952 596 356
Clay D 952 556 396
Pasture & Shrubs
Fine Sand A 952 546 406
Fine Sandy Loam B 37.78 952 581 371
Silt Loam C 952 544 408
Clay D 952 583 369
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 952 538 414
Fine Sandy Loam B 956 952 562 390
Silt Loam C 952 575 377
Clay D 952 588 364
Intensive Agriculture (e.g. Row crop)
Fine Sand A 952 528 424
Fine Sandy Loam B 26.17 952 599 353
Silt Loam C 952 629 323
Clay D 952 559 393
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C i - - -
Clay D - - -
Aggregates
Fine Sand A 952 474 478
Fine Sandy Loam B 1.70 952 549 403
Silt Loam C 952 493 459
Clay D - - -
Mean Annual 952 568 384
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Uxbridge Brook Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 892 532 360
Fine Sandy Loam B 174 892 560 332
Silt Loam C 892 616 276
Clay D - - -
Forest
Fine Sand A 892 551 341
Fine Sandy Loam B 3046 892 606 286
Silt Loam C 892 591 301
Clay D 892 531 361
Pasture & Shrubs
Fine Sand A 892 548 344
Fine Sandy Loam B 520 892 591 301
Silt Loam C 892 613 279
Clay D 892 508 385
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 892 561 331
Fine Sandy Loam B 35.79 892 625 267
Silt Loam C 892 624 268
Clay D 892 569 323
Intensive Agriculture (e.g. Row crop)
Fine Sand A 892 585 307
Fine Sandy Loam B 43.40 892 627 265
Silt Loam C 892 627 265
Clay D 892 525 367
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 892 433 459
Fine Sandy Loam B 175 892 416 476
Silt Loam C 892 490 402
Clay D - - -
Mean Annual 892 574 317
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

West Holland Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 868 537 331
Fine Sandy Loam B 438 868 613 255
Silt Loam C 868 598 270
Clay D - - -
Forest
Fine Sand A 868 559 309
Fine Sandy Loam B 47.88 868 614 254
Silt Loam C 868 647 221
Clay D 868 634 234
Pasture & Shrubs
Fine Sand A 868 586 282
Fine Sandy Loam B 12.54 868 610 258
Silt Loam C 868 640 228
Clay D 868 645 223
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 868 581 287
Fine Sandy Loam B 46.19 868 618 250
Silt Loam C 868 663 205
Clay D 868 665 203
Intensive Agriculture (e.g. Row crop)
Fine Sand A 868 576 292
F!ne Sandy Loam B 153.92 868 606 262
Silt Loam C 868 659 209
Clay D 868 660 208
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B - - -
Silt Loam C ’ - - -
Clay D - - -
Aggregates
Fine Sand A 868 496 372
Fine Sandy Loam B 0.07 868 506 362
Silt Loam C - - -
Clay D - - -
Mean Annual 868 605 264
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Lake Simcoe Climate Data: A Reference Document to Support the Completion of Water Balance Assessments

Whites Creek Subwatershed

Hydrologic Soil Subwatershed Area Mear.1 l.-\nn.ual Adual_ . Precipitation Surplus
S (kmz) Precipitation Evapotranspiration Tl
(mm/yr.) (mm/yr.)
Urban Lawns/Golf Courses
Fine Sand A 925 538 387
Fine Sandy Loam B 012 925 408 517
Silt Loam C 925 636 289
Clay D - - -
Forest
Fine Sand A 925 577 348
Fine Sandy Loam B 3.37 925 603 322
Silt Loam C 925 589 336
Clay D 925 612 313
Pasture & Shrubs
Fine Sand A 925 569 356
Fine Sandy Loam B 334 925 612 313
Silt Loam C 925 579 346
Clay D 925 570 355
Non-Intensive Agriculture (e.g. Hay)
Fine Sand A 925 599 327
Fine Sandy Loam B 40.79 925 637 288
Silt Loam C 925 622 303
Clay D 925 641 284
Intensive Agriculture (e.g. Row crop)
Fine Sand A 925 579 346
Fine Sandy Loam B 21.31 925 642 283
Silt Loam C 925 621 304
Clay D 925 643 282
Open Alvar
Fine Sand A - - -
Fine Sandy Loam B 0.19 925 528 397
Silt Loam C 925 534 391
Clay D - - -
Aggregates
Fine Sand A 925 493 432
F!ne Sandy Loam B 0.15 - - -
Silt Loam C - - -
Clay D - - -
Mean Annual 925 602 323
Notes: Precipitation and Actual Evapotranspiration values are the AVERAGE ANNUAL estimates obtained from the Lake Simcoe
PRMS model (Earthfx, 2010).
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Water Well Records

TOWNSHIP CON LOT

GEORGINA TOWNSHIP (N
CON 09012

UXBRIDGE TOWNSHIP (U

UXBRIDGE TOWNSHIP (U
CON 06 022

UXBRIDGE TOWNSHIP (U
CON 06 027

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06 028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

uT™Mm

17 649806
4884447 W

17 650112
4885051 W

17 649789
4884764 W

17 649805
4884596 W

17 649933
4884732 W

17 649749
4884605 W

17 649776
4884444 L

17 649776
4884444 L

17 649776
4884444 L

17 649779
4884443 L

17 649779
4884443 L

17 649756
4884604 W

17 649779
4884443 L

17 649765
4884573 W

17 649778
4884521 W

DATE CNTR

2007/06 1413

2013/01 7241

1987/12 1413

1995/11 3136

1988/07 4743

1986/12 4743

2000/10 6874

2000/08 5459

2000/08 5459

2000/03 5459

1999/10 5459

1986/05 4743

1999/07 5459

1976/09 2407

1991/05 4743

CASING DIA

36

15

30

WATER

FR 0225

FR 0028

FR 0069

FR 0048

FR 0020

FR 0055

UK 0048

FR 0052

FR 0069

FR 0066

Wednesday, February 20, 2019

PUMP TEST

2//1:

80/90/12/2:30

8/43/10/1:0

4/50/10/2:30

8/55/10/2:30

17/26/25/2:

8/35/30/1:30

11/45/10/1:30

22/72/5/1:0

7/50/10/2:0

11:39:39 AM
WELL USE SCREEN
MT 0014 10
DO 02214
DO 0046 8
DO 0069 4
DO 0050 4
DO
DO 0052 3

0054 3
DO 0068 4
DO 0069 6
DO 0066 3

WELL

7046906
(257510) A

7197204
(2165618)
A143698

1908850
(24808)

1912654
(165154)

1909390
(31453)

1908083 (NA)

1914838
(222356)

1914799
(221528) A

1914797
(221525) A

1914417
(211656)

1914300
(211615)

1907669 ()

1914209
(195550) A

1904518 ()

1911068
(73178)

FORMATION

BRWN SAND 0004 GREY CLAY 0024

BRWN SAND PCKD 0020 BRWN CLAY HARD 0080 BRWN SAND
CLAY LYRD 0100 GREY CLAY HARD 0200 GREY GRVL SAND CLN
0225

BRWN LOAM 0001 BRWN CLAY SNDY PCKD 0018 BRWN SAND
SLTY 0028 BRWN FSND 0055

BRWN LOAM SOFT 0002 BRWN SAND SOFT 0027 GREY CLAY
GRVL SAND 0068 BRWN CSND LOOS LOOS 0073

BLCK LOAM 0002 BRWN SAND CLAY LYRD 0038 BRWN SAND
LOOS 0046 GREY CLAY 0048 BRWN SAND CLN FSND 0058 GREY
CLAY STKY 0062

UNKN CMTD 0012 BRWN SAND 0026

GREY GRVL FILL 0001 BRWN CLAY SLTY STNS 0022 GREY CLAY
SILT 0075 GREY CLAY SAND DNSE 0150 GREY CLAY STNS SILT
0367 BLCK SHLE HARD 0370

BRWN LOAM SOFT 0003 BRWN FSND SOFT 0075 GREY CLAY
STNS HARD 0080 GREY CLAY STNS HARD 0280 GREY CLAY SILT
STNS 0360 BLCK SHLE HARD 0370

BRWN CLAY SNDY 0026 BRWN FSND 0055 BRWN MSND 0060

BRWN CLAY 0028 BRWN SAND CLAY 0043 BRWN CLAY 0048
BRWN SAND SILT 0057

BLCK LOAM 0004 BRWN LOAM 0006 BRWN CLAY GRVL LOOS
0012 YLLW SAND DRTY 0048 BRWN CLAY SOFT 0052 BRWN
SAND CLN 0072

BRWN SAND SLTY 0062 BRWN SAND SILT STNS 0089 GREY CLAY
STNS 0117 GREY SAND STNS 0127 GREY CLAY SAND STNS 0158

BLUE LOAM 0001 BLUE CLAY 0032 BLUE SAND QSND 0060 BLUE
CLAY 0062 BLUE SAND 0075

BRWN LOAM BLDR LOOS 0003 BRWN CLAY SOFT 0015 GREY
CLAY HARD 0027 GREY SAND LOOS 0032 BRWN SAND 0069
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TOWNSHIP CON LOT

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06 028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06 028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06 028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UTM

17 649757
4884568 W

17 649779
4884443 L

17 649779
4884443 L

17 649779
4884443 L

17 649665
4884443 W

17 649704
4884574 W

17 650002
4884638 W

17 649912
4884558 W

17 649839
4884623 W

17 649906
4884748 W

17 649675
4884583 W

17 649779
4884443 L

17 649615
4884523 W

17 649815
4884473 W

17 649718
4884605 W

17 649826
4884585 W

17 649894
4884794 W

17 649515
4884473 W

DATE CNTR

1992/09 4743

1995/01 5459

1995/02 5459

1999/08 5459

1971/11 1413

2012/05 5459

1975/12 4743

1975/12 4743

1974/07 1350

1987/10 4743

1973/04 1413

1986/02 4743

1969/08 1413

1979/04 4743

1967/10 3109

1961/08 1415

1959/10 4102

1980/06 1413

CASING DIA

WATER

FR 0050

FR 0201

FR 0083

FR 0056

FR 0040

FR 0035

FR 0076

FR 0061

FR 0047

FR 0067

FR 0063

FR 0025

FR 0106

FR 0020

PUMP TEST

13/40/6/4:30

18/201/2/5:0

20/76/9/3:30

3/20/15/3:0

8/35/15/1:0

10/35/6/2:0

16/26/10/2:15

12/25/9/1:30

15/40/8/1:30

23/60/7/2:0

23/60/6/2:0

5//1:

6/40/20/0:30

15///:

11

WELL USE

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

NU

SCREEN

00509

02013

007540079 4

0057 3

00408

00375

0045 8

00507

0067 8

0066 4

WELL

1911649
(110978)

1912334
(141583)

1912335
(141584) A

1914210
(195536) A
4604891 ()
7182315
(z141291) A
4606390 ()
4606386 (

4605933 ()

1908683
(18839)

4605428 ()

1907591 ()

4604116 ()

1905323 ()

4602991 ()

4602989 ()

4602988 ()

1905766 () A

FORMATION

BRWN CLAY 0012 BRWN SAND CLAY LYRD 0026 BRWN CLAY
SOFT 0051 BRWN SAND FSND 0060 GREY CLAY SILT 0070 GREY
CLAY STNS HARD 0070

BRWN CLAY SNDY 0016 GREY CLAY STNS 0022 BRWN SAND SILT
0031 GREY CLAY STNS ROCK 0189 GREY SAND SILT 0195 GREY
CLAY SILT 0201 GREY SAND CLN 0206

PGVL 0120

BRWN SAND SILT 0062 BRWN SAND STNS SILT 0089 GREY SAND
STNS 0117 GREY SAND STNS 0123

BRWN MSND 0020 GREY SILT 0071 RED FSND 0083

BLCK LOAM 0001 GREY CLAY GRVL 0020 BRWN CLAY SAND 0038
GREY FSND 0046 GREY GRVL 0060

BLCK LOAM 0001 GREY CLAY SAND 0040 GREY SAND 0048 GREY
FSND CLAY 0052 GREY GRVL 0054 BLUE CLAY GRVL 0062

SAND CLAY 0012 CLAY 0017 SILT CLAY SAND 0035 SAND 0045

BRWN LOAM 0007 BLCK BLDR HARD 0010 GREY CLAY SOFT 0035
GREY CLAY SAND 0045 GREY CLAY SAND LYRD 0050 GREY CLAY
SOFT 0076 GREY GRVL SAND 0079 GREY GRVL CLN 0090

PRDG 0019 BRWN SAND SILT 0050 GREY SAND 0061

BRWN CLAY SAND 0015 YLLW CLAY SAND PCKD 0047 BRWN
FSND 0057 BRWN CLAY SAND LYRD 0064 GREY CLAY STNS HPAN
0077

BRWN MSND 0020 RED MSND CLAY 0060 RED FSND 0075

BRWN SAND LOOS 0023 YLLW CLAY 0047 GREY CLAY SOFT 0063
GREY SAND CLAY 0066 GREY FSND 0070

LOAM 0002 BRWN CLAY MSND 0024 MSND 0027

GRVL MSND 0004 FSND 0090 MSND CLAY 0100 MSND GRVL
0106 GRVL 0107

FSND 0025

BRWN SAND DRY 0008 BRWN CLAY DNSE 0023 GREY CLAY
DNSE 0040 GREY SILT SOFT 0046 GREY CLAY STNS HARD 0100
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TOWNSHIP CON LOT

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06028

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UTM

17 649635
4884553 W

17 649915
4884523 W

17 649740
4884558 W

17 649652
4884805 L

17 650265
4885073 W

17 649652
4884805 L

17 649786
4884871 W

17 649652
4884805 L

17 650315
4885123 W

17 649652
4884805 L

17 649715
4884923 W

17 649652
4884805 L

DATE CNTR

1968/11 1413

1978/01 4743

1995/11 3136

1995/06 4743

1977/02 2801

1998/08 5459

1990/10 2801

1989/02 5459

1977/02 2801

1988/07 5459

1979/08 2801

1999/10 5459

CASING DIA WATER

5 FR 0037

6 FR 0040

8 6 FR 0034

6 FR 0083

24 12

6 FR 0206

6 FR 0200

2 FR 0070 FR
0163

PUMP TEST

8/18/9/6:0

12/35/8/1:0

13/62/5/1:0

16/40/20/2:0

9/29/600/12:0

/206/15/3:0

30/206/2/8:0

11

WELL USE

DO

DO

DO

DO

NU MN

PS

DO

NU MN

DO

MN

NU

SCREEN

0042 4

0063 4

0084 6

017121

02033

0200 6

018270

WELL

4603776 ()

1904966 ()

1912653
(165155)

1912475
(152130)

1904902 ()

1913770
(195371) A

1911055
(58011)

1909625
(37847)

1904903 ()

1909176 (NA)

1905440 ()

1914299
(211611) A

FORMATION

BRWN CLAY MSND 0030 FSND 0034 CLAY 0036 MSND GRVL
0037

BRWN SAND 0040 BRWN SAND WBRG 0046

BRWN LOAM 0002 BRWN CLAY SNDY 0016 GREY CLAY SNDY
0027 GREY CLAY SNDY 0034 BRWN FSND 0068 GREY CLAY 0068

BLCK LOAM 0001 BRWN CLAY SAND LYRD 0021 BRWN SAND
LOOS 0025 GREY CLAY SOFT 0059 BRWN FSND 0083 BRWN
SAND GRVL CLN 0090

BLCK LOAM 0001 BRWN CLAY GRVL SNDY 0023 FSND LOOS
0040 GREY CLAY SNDY SLTY 0050 GREY CLAY SNDY HARD 0057
GREY CLAY GRVL HARD 0065 GREY CLAY GRVL SNDY 0106 GREY
CLAY GRVL FSND 0142 BLDR VERY HARD 0144 GREY CLAY GRVL
HARD 0166 GREY CLAY SLTY SNDY 0238 BRWN CLAY SAND GRVL
0261 BRWN GRVL CLAY SNDY 0296 GREY CLAY GRVL SLTY 0307
GREY CLAY GRVL HARD 0323

CLAY GRVL 0022 GRVL CLAY 0030 SAND GRVL 0064 GRVL CLAY

SAND 0074 GRVL CLAY 0080 CGVL BLDR 0091 CGVL CLAY 0092

FGVL BLDR 0101 CLAY CGVL HARD 0118 GRVL CLAY 0121 CLAY

GRVL HARD 0126 GRVL CLAY SOFT 0147 CLAY GRVL HARD 0156
FGVL CGVL SAND 0171 FGVL CGVL CLAY 0173 FGVL CGVL BLDR
0188 FGVL CGVL BLDR 0193

BRWN CLAY SNDY 0021 BRWN SAND 0026 GREY CLAY SNDY
0127 GREY SAND STNS 0147 GREY CLAY SAND 0187 GREY CLAY
SILT 0198 GREY SAND STNS 0209

BLCK LOAM 0001 BRWN CLAY GRVL SNDY 0008 GREY CLAY GRVL
SLTY 0022 BRWN FSND LOOS 0052 GREY CLAY SNDY SLTY 0060
BLDR VERY HARD 0062 GREY CLAY GRVL SNDY 0068 FGVL MGVL
CGVL 0079 GREY CLAY GRVL SNDY 0159 BRWN CLAY GRVL SNDY
0188

BRWN SAND 0010 BLUE CLAY STNS 0080 BLUE CLAY SOFT 0140
BLUE CLAY STNS 0200 GREY GRVL CMTD 0206

BRWN CLAY GRVL LOOS 0007 BRWN CLAY SAND SOFT 0019
GREY CLAY SOFT 0029 GREY SAND SILT CLAY 0052 GREY SILT
SAND CLAY 0062 BRWN SAND GRVL CLAY 0070 BRWN SAND
FGVL CGVL 0096 GREY CLAY GRVL 0163 GREY SAND GRVL PCKD
0195 GREY SAND GRVL CLAY 0215
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TOWNSHIP CON LOT

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06 029

UTM

17 649725
4884673 W

17 649815
4884723 W

17 649574
4884494 W

17 649570
4884498 W

17 649649
4884806 L

17 649649
4884806 L

17 649649
4884806 L

17 649650
4884806 L

17 649652
4884805 L

17 649650
4884806 L

17 649805
4884622 W

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884805 L

DATE CNTR

1973/11 4743

1973/07 5459

2005/12 4743

2005/11 4743

2003/09 5459

2003/09 5459

2003/08 5459

2001/08 2801

1998/08 5459

2001/07 2801

1995/12 3136

1999/08 5459

1998/08 5459

1998/08 5459

1998/08 5459

1996/05 3136

1996/05 3136

CASING DIA

10 6

WATER

FR 0030 FR
0050

FR 0208

FRO117

FR 0110

FR 0029

FR 0198

PUMP TEST

18/50/8/6:0

55/125/6/3:0

-10/100/20/2:0

-14/-14/60/0:0

14/64/6/1:0

45/190/10/1:

WELL USE

DO

DO

NU

DO

DO

NU

DO

DO

NU

NU

SCREEN

0048 4 0052 4

02143

01296

01106

0063 5

0200 6

WELL

4605641 ()

4605526 ()

1917954
(226838)
A032314 A

1917953
(226837)
A032316 A

1916696
(264138) A

1916695
(264133)

1916658
(264125)

1915308
(232024) A

1913768
(195369) A

1915204
(232021) A

1912655
(165176)

1914163
(195534)

1913769
(195370) A

1913767
(195368) A

1913766
(195367) A

1912850
(165175) A

1912849
(165174) A

FORMATION

BRWN CLAY 0013 YLLW SAND CLAY 0030 YLLW FSND 0038 YLLW
CLAY SAND MUCK 0050 BRWN FSND 0056 GREY SILT 0059

BRWN SAND 0045 GRVL CLAY 0070 BLUE CLAY STNS 0170 CLAY
GRVL 0208 SAND GRVL 0214

BRWN SAND 0017 BRWN CLAY FILL 0040 GREY SAND SILT 0048
GREY CLAY 0074 GREY SAND GRVL 0078 GREY CLAY STNS 0103
GREY SAND GRVL 0105 GREY CLAY 0117 GREY SAND GRVL 0135

BRWN SAND STNS 0036 GREY CLAY STNS 0075 GREY CLAY SLTY
0081 GREY CLAY STNS 0086 GREY CLAY SLTY 0089 GREY CLAY
STNS SILT 0101 GREY SAND STNS 0121

BRWN LOAM 0003 BRWN CLAY SNDY 0027 BRWN FSND 0047
GREY FSND 0069 GREY CLAY 0069

BRWN SAND SILT 0062 BRWN SAND STNS SILT 0089 GREY CLAY
STNS 0117 GREY SAND STNS SILT 0127 GREY CLAY STNS STNS
0198 GREY SAND STNS 0211
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TOWNSHIP CON LOT

UXBRIDGE TOWNSHIP (U
CON 06029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06 029

UXBRIDGE TOWNSHIP (U
CON 06030

UTM

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884805 L

17 649652
4884478 W

17 649650
4884806 L

17 649805
4884447 W

DATE CNTR

1996/05 3136

1996/05 3136

1996/05 3136

1995/12 3136

2001/01 2662

2007/06 1413

CASING DIA

8

42

6

2

WATER

UK 0019 FR
0037

PUMP TEST

9/61/8/1:0

a//1:

WELL USE

NU

NU

NU

DO

SCREEN

0066 5

0165 10

WELL

1912848
(165173) A

1912847
(165170) A

1912846
(165171) A

1912672
(165177)

1915255
(228240)

7046902
(z57506) A

FORMATION

BRWN LOAM 0002 BRWN CLAY SNDY 0019 BRWN SAND 0073
GREY CLAY 0073

BLCK LOAM 0005 BRWN CLAY SNDY GRVL 0013 GREY CLAY GRVL
0022 GREY SAND SLTY 0043 GREY CLAY GRVL 0052 GREY CLAY
SNDY GRVL 0081 GREY SAND SLTY GRVL 0093 GREY CLAY SNDY
GRVL 0166 GREY GRVL SAND WBRG 0182

Page 5of 6



TOWNSHIP CON LOT  UTM DATE CNTR  CASING DIA WATER PUMP TEST WELL USE SCREEN WELL FORMATION

Notes:

UTM: BTM in Zone, Easting, Northing and Datum is NAD83; L: UTM estimated from Centroid of Lot; W: UTM not from Lot Centroid
DATE CNTR: Pate Work Completedand &Vell Contractor Licence Number

CASING DIA: .Basing diameter in inches

WATER: BInit of Depth in Fee. Bee Table 4 for Meaning of Code

PUMP TEST: Static Water Level in Feet / Water Level After Pumping in Feet / Bump Test Rate in GPM / Pump Test Duration in Hour : Minutes
WELL USE: Bee Table 3 for Meaning of Code

SCREEN: Bcreen Depth and Length in feet

WELL: &VEL ( AUDIT #) Well Tag . B: Abandonment; P: Partial Data Entry Only

FORMATION: Bee Table 1 and 2 for Meaning of Code

1. Core Material and Descriptive terms 2. Core Color 3. Well Use

Code Description Code Description Code Description Code Description Code Description Code Description Code Description Code Description
WHIT WHITE DO Domestic OT Other

BLDR BOULDERS FCRD FRACTURED IRFM IRON FORMATION PORS POROUS SOFT SOFT GREY GREY ST Livestock TH Test Hole

BSLT BASALT FGRD FINE-GRAINED  LIMY LIMY PRDG PREVIOUSLY DUG  SPST SOAPSTONE BLUE BLUE IR Irrigation DE Dewatering

CGRD COARSE-GRAINED FGVL FINE GRAVEL LMSN LIMESTONE PRDR PREV. DRILLED STKY STICKY GREN GREEN IN Industrial MO Monitoring

CGVL COARSE GRAVEL FILL FILL LOAM TOPSOIL QRTZ QUARTZITE STNS STONES YLLW YELLOW CO Commercial MT Monitoring TestHole

CHRT CHERT FLDS FELDSPAR LOOS LOOSE QSND QUICKSAND STNY STONEY SEgN EESWN MQ gﬂg:?épa'

CLAY CLAY FLNT FLINT LTCL LIGHT-COLOURED QTZ QUARTZ THIK THICK BLCK BLACK AC Coolling And A/C

CLN CLEAN FOSS FOSILIFEROUS  LYRD LAYERED ROCK ROCK THIN THIN BLGY BLUE-GREY NU Not Used

CLYY CLAYEY FSND FINE SAND MARL MARL SAND SAND TILL TILL

CMTD CEMENTED GNIS GNEISS MGRD MED IUM-GRAINED SHLE SHALE UNKN UNKNOWN TYPE

CONG CONGLOMERATE  GRNT GRANITE MGVL MEDIUM GRAVEL SHLY SHALY VERY VERY

CRYS CRYSTALLINE GRSN GREENSTONE MRBL MARBLE SHRP SHARP WBRG WATER-BEARING 4. Water Detail

CSND COARSE SAND GRVL GRAVEL MSND MEDIUM SAND SHST SCHIST WDFR WOOD FRAGMENTS ’

DKCL DARK-COLOURED GRWK GREYWACKE MUCK MUCK SILT SILT WTHD WEATHERED Code Description Code Description

DLMT DOLOMITE GVLY GRAVELLY OBDN OVERBURDEN SLTE SLATE FR  Fresh GS Gas

DNSE DENSE GYPS GYPSUM PCKD PACKED SLTY SILTY SA  Salty IR Iron

DRTY DIRTY HARD HARD PEAT PEAT SNDS SANDSTONE SU  Sulphur

DRY DRY HPAN HARDPAN PGVL PEA GRAVEL SNDY SANDYOAPSTONE MN  Mineral

UK Unknown

Page 6 of 6
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LOG OF BOREHOLE 1

Project No. : 1-19-0022
Date started : February 8, 2019
Sheet No. :1 of 1

Client : Uxbridge Health Centre
Project :4 Campbell Dr

Location : Uxbridge, Ontario

Originated by : NB
Compiled by : AR
Checked by : SZ

Rig type : CME 75, truck-mounted

Position : E: 649849, N: 4884951 (UTM 17T)

Elevation Datum : Geodetic
Drilling Method  : Solid stem augers

Lab Data

Comments

Details

-
C
7}
£
>
=
=1
17}
£

Unstabilized
Water Level

GRAIN SIZE
DISTRIBUTION (%)

file: 1-19-0022 bh logs.gpj

caved to 7.3 m below ground surface
upon completion of drilling.

- SOIL PROFILE SAMPLES Penetration Test Values,
E o < (Blows /0.3m) Moisture / Plasticity 8
5 g = 2 8 > Bynamic Gone Plastic Natural Liquid g g g
g El d 8 [0] ‘>“ g ’g 10 20 30 40 Limit ~ Water Content Iﬂmit % % &
s eV Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=
= [Pepth Q|3 = g O Unconfined =+ Field Vane PL MC LL T
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—|
L 277.6| GROUND SURFACE o [ w 40 80 120 160 10 20 30
110mm ASPHALT /0! T
277.2| 260mm AGGREGATE W 1] ss | 21 b O
- 04 FILL, sandy silt, trace clay, trace
organics, loose to compact, dark brown, 277 4
moist
-1 2| ss 6 < o
276.4 1
12 SILT, trace to some clay, trace sand,
| trace gravel, dilatant, compact to dense,
brown, moist 276 —
3| SS 22 o)
-2
B 4 | SS 18 O
275+
-3
...grey, wet below T
5| SS 20 O
i 274+
-4
...sandy below 2737
6| SS 33 o]
-5
i 272+
-6
...very dense I
7| SS 51 (o]
i 2714
-7
i 270+
8| ss 21 O
—8 269.5
8.1
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Unstabilized water level measured at Feb 14, 2019 27 2749
5.8 m below ground surface; borehole Oct 29, 2019 24 275.1

and

(MIT)
GR SA SI CL

2 977 12




LOG OF BOREHOLE 2

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : NB
Date started : February 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649829, N: 4884945 (UTM 17T) Elevation Datum : Geodetic
Rig type : CME 75, truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
B SOIL PROFILE SAMPLESGJ 2 (Blows /0.3m) Moisture / Plasticity o € Lab Data
E 2 =] 8 X Dynamic Cone ) o 8 5 ’g g 2 |33 and
S — ‘q-) © = 10 20 30 40 Rla§1|c Natural quulq ® g_ s 5 © gg Comments
»n Elev L o |o 8 > o € - Limit ~ Water Content  Limit '8 © o co g 5
P Description < | E < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
5 [PeP S| S| ~ < g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.5| GROUND SURFACE O o | W 40 80 120 160 10 20 30 GR SA SI CL
110mm ASPHALT /0!
310mm AGGREGATE 50
2771
B 04 FILL, sand and gravel, asphalt pieces, T ss | %8 2774 / d
very dense, dark brown, moist /
-1 2| SS 15 E (o]
| 27?.0 276
S SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact to dense, 3| ss 21 (@) 38 74 15
brown, moist
_2 -
- 4| ss | 30 275 S
_3 =
...grey, wet below
5| ss | 19 ‘ o
- 274
_4 -
R 273
...sandy below
6| SS 27 [e]
_5 -
- 272+
_6 =
7| SS 40 O
- 271
_7 -
R 270 =
8| SS 18 / ®
—8 269.4 T
8.1
END OF BOREHOLE
WATER LEVEL READINGS
. Date Water Depth (m)  Elevation (m)
;Jréstalghfed water(lievelfmeasburedha} Feb 14, 2019 2.2 275.3
.8 m below ground surface; borehole
caved to 7.3 m below ground surface Oct 29,2019 23 2752
g upon completion of drilling.
Ei
5
g
S
E
E
=




LOG OF BOREHOLE 3

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : NB
Date started : February 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649844, N: 4884922 (UTM 17T) Elevation Datum : Geodetic
Rig type : CME 75, truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
B SOIL PROFILE SAMPLESGJ 2 (Blows /0.3m) Moisture / Plasticity o € Lab Data
rY 8’ =1 8 X Dynamic Cone Q 5~ 2 |33 and
Kl Sls G R 10 20 30 40 Plastic Natural Liqud | & g g_ g T |28 Comments
» Elev . o |a (9] > g [S - Limit ~ Water Content  Limit | © @ & Eo E 5
£ Description < | € e = 45— | Undrained Shear Strength (kPa) TS = 20 |22
£ |Depth z = > ) 1) 2 28  GRAINSIZE
o Q3 ~ = O Unconfined =+ Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.5| GROUND SURFACE O o | W 40 80 120 160 10 20 30 GR SA SI CL
110mm ASPHALT /0! 55T 557 o
277.1| 260mm AGGREGATE o 75mm
- 04 FILL, sand, some gravel, trace silt, trace 277 4
brick fragments, dense to very dense,
brown, moist
-1 2| SS 36 — e}
- 276 —
3| SS 60 @]
_2 - /
275.2
23 SILT, trace to some clay, trace sand, /
B dilatant, compact to dense, brown, wet 4| 8S 17 275 < O 07 79 14
| 3 ] \
5| ss | 42 7 [}
- 274
_4 -
R 273
...sandy below
6| SS 26 Q
_5 -
- 272+
_6 =
7| SS 30 O
- 271
_7 -
R 270 =
8| SS 24 o
—8 269.4 T
8.1
END OF BOREHOLE

file: 1-19-0022 bh logs.gpj

Unstabilized water level measured at
5.8 m below ground surface; borehole
caved to 7.3 m below ground surface

upon completion of drilling.

WATER LEVEL READINGS

Date
Feb 14,2019

Oct 29, 2019

Water Depth (m)  Elevation (m)
22 275.3
22 275.3




LOG OF BOREHOLE 4

Project No. : 1-19-0022
Date started : February 8, 2019
Sheet No. :1 of 1

: Uxbridge Health Centre

: 4 Campbell Dr

Location : Uxbridge, Ontario

Originated by : NB
Compiled by : AR
Checked by : SZ

Rig type : CME 75, truck-mounted

Position : E: 649854, N: 4884926 (UTM 17T)

Elevation Datum : Geodetic

Drilling Method  : Solid stem augers

Lab Data

Comments

Details

-
C
7}
£
>
=
=1
17}
£

Unstabilized
Water Level

GRAIN SIZE
DISTRIBUTION (%)

- SOIL PROFILE SAMPLES Penetration Test Values,
E o < (Blows /0.3m) Moisture / Plasticity 8
o o X D C T 5~
% 3 o (—i 2} . :r(\)am\c ;ge 30 Plastic Natural Liquid % g 1S
3 El © 2 ) > S€e Limit ~ Water Content  Limit | © % g
< I e\{] Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=
a ept e Ll = g O Unconfined =+ Field Vane PL MC LL T
8 (m) o1z E Q@ @ Pocket Penetrometer W Lab Vane |—e—|
| , [277.6] GROUND SURFACE o o | W 40 80 120 10 20 30
110mm ASPHALT /0! 1
277.2| 260mm AGGREGATE o
5 041" FILL, silty sand, trace gravel, loose to Ss | 74 O
very dense, dark brown, moist 277+ /
- ss | 8 << o
L ferea) N
151 FILL, sand and gravel, very dense, 276
brown, moist SSs 75 le)
-2
2753 /
23 SILT, trace to some clay, trace sand,
B dilatant, compact to dense, brown, wet SS 21 975 O
-3
SS 28 o]
274+
-4
273+
SS 38 o]
-5
272+
-6
SS 18 e
2714
-7
270+
SS 15 ]
—8 269.5
8.1

END OF BOREHOLE

upon completion of drilling.

file: 1-19-0022 bh logs.gpj

Unstabilized water level measured at
5.8 m below ground surface; borehole
caved to 7.3 m below ground surface

Date

Feb 14,2019
Oct 29, 2019

WATER LEVEL READINGS
Water Depth (m)

Elevation (m)
23 275.3
24 275.2

and

(MIT)
GR SA SI CL

08 8 9




LOG OF BOREHOLE 5

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649831, N: 4884971 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
o = % Q X Dynamic Cone Q 5~ QO 2T and
3 Sls 5|2 0 20 30 40 Plastic  Nawal  Liud | S8 E| ET |88 Comments
»n Elev L o |o 8 > g [S - Limit ~ Water Content  Limit '8 © o co g 5
< |5eotn Description | € < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
5 [PeP S| S| ~ < g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) S|z E ) @ Pocket Penetrometer W Lab Vane —— (MIT)
|, |277.7] GROUND SURFACE O o | W 40 80 120 160 10 20 30 GR SA SI CL
9774 115mm ASPHALTIC CONCRETE /0!
0.3M\150mm AGGREGATE =z 1| ss | 16
B FILL, sandy silt, trace gravel, trace clay, o
compact, brown, moist 977
-1 2| SS 16 D
n 276.2
51 SILT, trace to some clay, trace sand, 276
trace gravel, dilatant, compact to dense, 3| ss 19 O
brown, moist
-2
- 4| ss | 23 [e) R 1975 15
275 1 |
-3
5| ss | 38 ] o
274
-4
...grey, wet below 273
6| SS 24 (]
—5
272
-6
71 SS 14 o
- 2711
6.6
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Oct 29, 2019 2.6 275.1

Borehole was dry and open upon
completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 6

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649812, N: 4884953 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m Moisture / Plasticity 8 = Lab Data
P 87 =] 8 X Dynamic Cone ) o g 5~ 2 |33 and
© il © — 10 20 30 40 Plastic Natural Liquid @ g_ g_ gg 88  Comments
ﬁ Elev o |a (9] > g [S - Limit ~ Water Content  Limit | © @ & o 8%
< Description €| & = == | Undrained Shear Strength (kPa) s g4 |38
= |Depth z ®© ! ) L] 2 £s GRAIN SIZE
o Q3 ~ = O Unconfined =+ Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.4] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
50mm TOPSOIL
FILL, sandy silt, trace gravel, trace clay, 1] SS 6
i compact, brown, moist 277+ \ o
276.6
08 SILT, trace to some clay, trace sand, i
1 trace gravel, dilatant, compact, brown, 2| Ss 17 O
moist
276 —
3| SS 13 o]
_2 T
275+
B 4 | SS 27 o]
_3 1
...Dense 5| SS 39 [e]
274
_4 T
273+
...grey, wet below
6| SS 24 O
-5
272+ Z
_6 1
...some sand
7| ss | 28 971 o)
- 270.8
6.6
END OF BOREHOLE
Unstabilized water level measured at
5.4 m below ground surface; borehole
caved to 5.5 m below ground surface
upon completion of drilling.
§
2
5
N
S
]
;
=




LOG OF BOREHOLE 7

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649825, N: 4884922 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
= SOIL PROFILE SAMF‘LES(u % (Blows] 0 3m; Moisture / Plasticity g = Lab Data
E 87 =] 8 X Dynamic Cone ) o g 5~ [o] Be and
8 J| 3 o - = 10 20 30 40 Plastic = Natural uid | 8 E| ET |28 Comments
»n Elev L o |o 8 > o € - Limit ~ Water Content  Limit '8 © o co g 5
< |5eotn Description | € < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
a P S| S| ~ < g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.4] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
50mm TOPSOIL
FILL, sandy silt, trace gravel, trace clay, 1] SS 8
trace rootlets, loose to compact, brown, 277+ \ )
B moist
1 2| ss | 20 i o
5 275.9 2767
15 SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact, brown, 3| ss 17 o
moist g
-2
275
B 4| SS 22 O
_3 1
...grey, wet below
5| SS 17 le)
274
_4 T
273
6| SS 14 [¢]
—5
272
6 i v
7| ss | 26 71 o
- 270.8
6.6
END OF BOREHOLE
Unstabilized water level measured at
6.0 m below ground surface; borehole
was open upon completion of drilling.
§
8
5
g
S
E
;
=




LOG OF BOREHOLE 8

Project No. : 1-19-0022
Date started : October 7, 2019
Sheet No. :1 of 1

: Uxbridge Health Centre
: 4 Campbell Dr

Location : Uxbridge, Ontario

Originated by : AK
Compiled by : AR
Checked by : SZ

Position : E: 649808, N: 4884914 (UTM 17T)
Rig type : Track-mounted

Elevation Datum : Geodetic
Drilling Method  : Solid stem augers

Lab Data

Comments

Details

-
C
7}
£
>
=
=1
17}
£

Unstabilized
Water Level

GRAIN SIZE
DISTRIBUTION (%)

- SOIL PROFILE SAMPLES Penetration Test Values,
E o < (Blows /0.3m) Moisture / Plasticity 8
o =y =1 Q X Dynamic Cone Q 5~
© 9| = G an Plastic Natural Liqud | 22 €
g El d 8 0] ‘>“ g ’g 10 20 30 40 Limit ~ Water Content ~ Limit % % &
< I e\(\ Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=
a ept e Ll = g O Unconfined =+ Field Vane PL MC LL T
8 (m) o1z E Q@ @ Pocket Penetrometer W Lab Vane |—e—|
L 277.7] GROUND SURFACE o [ w 40 80 120 160 10 20 30
\40mm TOPSOIL
FILL, sandy silt, trace gravel, trace Ss 10
clay, loose to dense, brown, moist \ D
277 \
...stone fragments \
1 SSs 41 /> D
2759 ss | 18 | 2787 o
|, 18] SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact, brown,
moist E
B SS 24 O
275
-3
...grey, wet below
SS 18 o)
274 —
-4
273+
SS 14 e
—5
272
-6
SS 22 Ol
- 2711
6.6

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj

WATER LEVEL READINGS

Date Water Depth (m
2.

Oct 29, 2019

Elevation (m)
275.6

and

(MIT)
GR SA SI CL

09 78 13




LOG OF BOREHOLE 9

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649731, N: 4884884 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
€ SOIL PROFILE SAMPLES@ % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
° 87 =] 8 X Dynamic Cone ) o g 5~ 2 |33 and
5 Sls S 2~ 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
» Elev . o |a (9] > o € - Limit ~ Water Content  Limit | © @ & Eo E 5
. Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2
£ |Depth z = > ) 9] 2 28  GRAINSIZE
o Q3 ~ = O Unconfined =+ Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) S|z E ) @ Pocket Penetrometer W Lab Vane —— (MIT)
|, |277.2]| GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
T,
75mm TOPSOIL > )
FILL, sandy silt, trace gravel, trace 1] SS 10
| clay, trace rootlets, loose, brown, moist o
-1 2| S8 6 (e}
276
R 275.7
51 SILT, trace to some clay, trace sand, |
trace gravel, dilatant, compact, brown, 3| ss 18 [e)
moist
-2
275
i 4| ss | 17 O
-3
...grey below
5| SS 18 24 O
-4
273
...wet below ]
6| SS 17 O 06 8 8
272
-6
...dense 271
71 SS 37 O
- 270.6
6.6
END OF BOREHOLE

WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
1.5 275.7

Unstabilized water level measured at Oct 29, 2019

6.0 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 10

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ

. E: 649804, N: 4884979 (UTM 17T)

: Track-mounted

Elevation Datum

Drilling Method

. Geodetic
: Solid stem augers

i Depth Scale (m)

file: 1-19-0022 bh logs.gpj

SOIL PROFILE SAMPLES Penetration Test Values,
- 2 (Blows /0.3m) { Moisture / Plasticity 8 e Lab Data
124 S ot X Dynamic Cone T5=| 22 |33 and
Qs G . 10 20 30 40 Plastic Natural Liqud | @2 E ET [23 Comments
o 8 0] > g IS - Limit ~ Water Content  Limit | © % % 2o |3 5
Description €| & > 4= — | Undrained Shear Strength (kPa) 3>=| B8O |28  cranszE

% 2 [ "_ g O Unconfined =+ Field Vane PL MC LL I £ 5= DISTRIBUTION (%)
o o @ @ Pocket Penetrometer [ Lab Vane |—e—| (MIT)

GROUND SURFACE e n w 40 80 120 160 10 20 30 GR SA SI CL

\40mm TOPSOIL /]

FILL, sandy silt, trace gravel, trace clay, 1| SS 6

trace rootlets, loose to compact, brown, 1 o

moist

2| ss 12 277
[0}

SILT, trace clay, some sand, trace |

gravel, dilatant, compact, brown,

moist 3|8 | 16 21369 15

O
END OF BOREHOLE

Borehole was dry and open upon

completion of drilling.




LOG OF BOREHOLE 11

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK

Date started : October 7, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649803, N: 4884934 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
= SOIL PROFILE SAMPLES % (Blows 10 3m) { Moisture / Plasticity g = Lab Data
o = % Q X Dynamic Cone Q 5~ QO 2T and
= O | 5 %2 i iqui 20 E ET |83
S | o © = 10 20 30 40 Rla§t|c Natural quulq ® g_ s 5 © L3 Comments
» Elev . o |a (9] > o € - Limit ~ Water Content  Limit | © @ & Eo E 5
£ Description < | € & = 45— | Undrained Shear Strength (kPa) TS = 20 |22
= |Depth z ®© ! ) L] 2 £s GRAIN SIZE
o Q3 ~ = O Unconfined =+ Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.2| GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
o . o
277.0] 150mm TOPSOIL =
02 277
FILL, sandy silt, trace gravel, trace 1| SS 5
| clay, trace rootlets, loose, brown, moist ol
2
» SS 8 o
2769 276
| SILT, trace to some clay, trace sand, )
| trace gravel, dilatant, loose, brown, moist 3| ss 8
2754 ] o
1.8
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 12

Project No. : 1-19-0022

Date started

: October 8, 2019

Client : Uxbridge Health Centre

Project :4 Campbell Dr

Originated by : AK
Compiled by : AR
Checked by : SZ

Sheet No. 01 of 1 Location : Uxbridge, Ontario
Position : E: 649768, N: 4884908 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
- SOIL PROFILE SAMPLES Penetration Test Values,
E - 2 (Blows / 0.3m Moisture / Plasticity 8 e Lab Data
o 2 =] 8 X Dynamic Cone ) o 8 5 ’g g 2 |33 and
8 18| o | 8| c= 10 20 30 40 Plastic | Natwral e 0 | 28 5| 58 [£& Comments
@ | Elev Description 2 g g | 3 2 E [Undrained Shear Strength (kPa) S gLl 3 a |5 2
£ |Pepth a (S| ~ £ [ O Unconfined + Field Vane PL MC i T £ 5= CRAIN SIZE |
> DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.6] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
50mm TOPSOIL E
FILL, sandy silt, trace gravel, trace clay, 1] SS 16
trace rootlets, compact, brown, moist o
B 277.0 277
0.6
SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact, brown,
L1 moist 2| ss 20 Q
i 3| ss | 16 276
275.8 o
1.8
END OF BOREHOLE

file: 1-19-0022 bh logs.gpj

Borehole was dry and open upon

completion of drilling.




LOG OF BOREHOLE 13

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 21 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649713, N: 4884882 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
E SOIL PROFILE SAMPLES@ % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
P 87 =] 8 X Dynamic Cone ) o g 5~ 2 |33 and
5 Sls S 2~ 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
»n Elev L o |o 8 > o € - Limit ~ Water Content  Limit '8 © o co g 5
P Description < | E < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
5 [PeP S| S| ~ < g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |276.6] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
=
75mm TOPSOIL : i
FILL, sandy silt, trace gravel, trace 1| SS 5
clay, trace rootlets, loose, brown, moist o
i 276.0 276
0.6
SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact, brown,
L 4 moist 2| ss | 13 Q
i 275
3| SS 15 O
-2
B 4 | SS 12
274 —
-3
...grey, wet below T
5| SS 19 D
i 273+
-4
...dense below 272
6| SS 45 o
-5
i 271+
-6
7| SS 34 D
- 270.0
6.6
END OF BOREHOLE

WATER LEVEL READINGS

Date Water I1)epth (m) Elevation (m)
.0

Unstabilized water level measured at Oct 29, 2019 275.7

6.1 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 14

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649726, N: 4884869 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
o 8’ =1 8 X Dynamic Cone Q 5~ 2 |33 and
3 Sy G R 10 20 30 40 Plastic Natural Liquid | & g g_ gg 83  Comments
» Elev . o |a (9] > g [S - Limit ~ Water Content  Limit | © @ & Eo E 5
£ Description < | € & = 45— | Undrained Shear Strength (kPa) TS = 20 |22
= |Depth z ®© ! ) L] 2 £s GRAIN SIZE
o Q3 ~ = O Unconfined =+ Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.1] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
AT,
75mm TOPSOIL 277
FILL, sandy silt, trace gravel, trace 1] SS 10
clay, trace rootlets, loose, brown, moist o
i 276.5 |
06 SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact to dense,
4 brown, moist 2| ss 1 @
276
i ...wet below E
3| SS 23 Q
-2
275
...grey below
S 4| ss | 14 | Qg
-3
274
5| SS 19 D
-4
273
...clayey silt, trace sand 6| Ss 30 [¢] 07 71 22
—5
272
-6
271
...very dense
71 SS 87 o
- 270.5
6.6
END OF BOREHOLE

WATER LEVEL READINGS

Date Water I1)epth (m) Elevation (m)
3

Unstabilized water level measured at Oct 29, 2019 275.8

5.8 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 15

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649712, N: 4884902 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
B SOIL PROFILE SAMPLESGJ 2 (Blows /0.3m) { Moisture / Plasticity o € Lab Data
o = = 8 X Dynamic Cone T 5~ 2 |33 and
3 Sls = = 0 20 30 40 Plastic  Nawal  Liud | S8 E| ET |88 Comments
» Elev . o |a (9] > g [S - Limit ~ Water Content  Limit | © @ & Eo E 5
£ Description < | € & = 45— | Undrained Shear Strength (kPa) TS = 20 |22
£ [Depth s |5 & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined =+ Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |2764] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
Wy
100mm TOPSOIL
FILL, sandy silt, trace gravel, trace clay, 1] SS 4
trace rootlets, very loose, brown, moist 276 — f
B 275.8
06 SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact to dense, i
4 brown, moist 2| ss 14 D
275+ \
3| SS 34 > O
_2 T
...grey below 274
L 4| ss | 22 O
_3 1
5| SS 23 @]
273
_4 T
272
...wet below
6| SS 35 o]
-5
2714
_6 1
7] ss | 30 270 Q
- 269.8
6.6
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m Elevation (m)
Oct 29, 2019 1. 275.4

Unstabilized water level measured at
5.8 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 16

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649752, N: 4884917 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
€ SOIL PROFILE SAMPLES@ % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
° 87 =] 8 X Dynamic Cone ) o g 5~ 2 |33 and
5 Sls S 2~ 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
» Elev . o |a (9] > o € - Limit ~ Water Content  Limit | © @ & Eo E 5
. Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2
£ [Depth s |5 & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined =+ Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, 277.00 GROUND SURFACE o n w__ 40 80 120 160 10 20 30 GR SA SI CL
T, L
100mm TOPSOIL
FILL, sandy silt, trace gravel, trace clay, 1| SS 6
trace rootlets, loose, brown, moist o)
B 276.4 T
06 SILT, trace to some clay, trace sand,
trace gravel, dilatant, compact to dense,
4 brown, moist 2| ss | 14 276 o
3| SS 13 @]
L - 275
B 4 | SS 27 N o
-3 274+ \
...grey, wet below
5| SS 47 o]
-4 273+
6| SS 41 O
-5 272
-6 2714
7| SS 32 @
- 2704 B
6.6
END OF BOREHOLE
WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Oct 29, 2019 1.6 2754

Unstabilized water level measured at
5.8 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

file: 1-19-0022 bh logs.gpj




LOG OF BOREHOLE 17

Project No. : 1-19-0022 Client : Uxbridge Health Centre Originated by : AK
Date started : October 8, 2019 Project :4 Campbell Dr Compiled by : AR
Sheet No. 01 of 1 Location : Uxbridge, Ontario Checked by : SZ
Position : E: 649766, N: 4884877 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
= SOIL PROFILE SAMF‘LES@ % Blows] 6.3m Moisture / Plasticity g = Lab Data
E 2 =] 8 X Dynamic Cone ) o 8 5 ’g g 2 3T and
S — a; © = 10 20 30 40 Rla§t|c Natural quulq ® g_ s 5 © L3 Comments
»n Elev L o |o 8 > o € - Limit ~ Water Content  Limit '8 © o co g 5
< |5eotn Description | € < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
5 [PeP S| S| ~ < g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o (= E Q@ @ Pocket Penetrometer W Lab Vane |—e—| (MIT)
|, |277.6] GROUND SURFACE o o | W 40 80 120 160 10 20 30 GR SA SI CL
AT
75mm TOPSOIL 1
FILL, sandy silt, trace gravel, trace 1] SS 22
| clay, trace rootlets, compact, brown, / o)
moist 277
- ...silt, some clay 2| ss | 11 o
n 276.1
151 SILT, trace to some clay, trace sand, 276
trace gravel, dilatant, compact, brown, 3| ss 16 e}
moist
-2
B 4| SS 24 o
275
-3
...grey, wet below T
5| SS 13 o
i 274 4
-4
i 273
6| ss | 27 o 01277 11
...some sand
—5
i 272
-6
71 SS 28 Q
- 271.0
6.6
END OF BOREHOLE

upon completion of drilling.

file: 1-19-0022 bh logs.gpj

50 mm dia. monitoring well installed.

Unstabilized water level was measured at
5.3 m below grade; borehole was open

WATER LEVEL READINGS

Date Water Depth (m)  Elevation (m)
Oct 29, 2019 1.7 275.9




APPENDIX F

TERRAPROBE INC. ﬁ



CLIENT NAME

ATTENTION TO:

PROJECT:

AGAT WORK ORDER:

MICROBIOLOGY ANALYSIS REVIEWED BY:
WATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVERY):

VERSION*:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

: TERRAPROBE INC.

11 INDELL LANE
BRAMPTON, ON L6T3Y3
(905) 796-2650

Jessie Wu

1-19-0022-46

197438084

Rocio Morales, Inorganics Lab Supervisor
Nivine Basily, Inorganics Report Writer
Feb 27, 2019

14

1

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

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

Laboratories (V1)

Page 1 of 14

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)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

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. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



e . 5835 COOPERS AVENUE
Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 197438084 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 1-19-0022-46 http://www.agatlabs.com
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Jessie Wu
SAMPLING SITE: SAMPLED BY:
Microbiological Analysis (water) (Using DC Media)
DATE RECEIVED: 2019-02-15 DATE REPORTED: 2019-02-27
SAMPLE DESCRIPTION: BH1 BH2 BH3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2019-02-15 2019-02-15 2019-02-15
Parameter Unit G/S RDL 9905003 RDL 9905085 9905086
Escherichia coli CFU/100mL 2 ND 1 ND ND
Total Coliforms CFU/100mL 2 ND 1 13 4
Background Colony Count CFU/100mL 2 ND 1 ND ND
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
9905003 RDL > 1 indicates dilutions of the sample.

ND - Not Detected.
The sample was diluted prior to filtration due to the presence of sediments.

9905085-9905086 ND - Not Detected.
Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 2 of 14
Results relate only to the items tested. Results apply to samples as received.



CLIENT NAME: TERRAPROBE INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197438084

PROJECT: 1-19-0022-46
ATTENTION TO: Jessie Wu
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Reactive Silica

DATE RECEIVED: 2019-02-15

DATE REPORTED: 2019-02-27

SAMPLE DESCRIPTION: BH1 BH2 BH3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2019-02-15 2019-02-15 2019-02-15
Parameter Unit G/S RDL 9905003 9905085 9905086
Reactive Silica as SiO2 mg/L 0.5 20.6 9.2 11.8
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

Analysis performed at AGAT Halifax (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 3 of 14




CLIENT NAME: TERRAPROBE INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197438084

PROJECT: 1-19-0022-46
ATTENTION TO: Jessie Wu
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Water Quality Assessment - PWQO

DATE RECEIVED: 2019-02-15

DATE REPORTED: 2019-02-27

SAMPLE DESCRIPTION: BH1 BH2 BH3
SAMPLE TYPE: Water Water Water
DATE SAMPLED: 2019-02-15 2019-02-15 2019-02-15
Parameter Unit G/S RDL 9905003 RDL 9905085 RDL 9905086
Electrical Conductivity puS/icm 2 11600 2 8390 2 6710
pH pH Units 6.5-8.5 NA 7.39 NA 7.93 NA 7.88
Saturation pH 5.82 6.89 6.47
Langelier Index 1.57 1.04 1.41
Total Hardness (as CaCO3) mg/L 0.5 2990 0.5 365 0.5 606
Total Dissolved Solids mg/L 20 7170 20 4560 20 3850
Alkalinity (as CaCO3) mg/L 5 401 5 279 5) 443
Bicarbonate (as CaCO3) mg/L 5 401 5 279 5 443
Carbonate (as CaCO3) mg/L 5 <5 5 <5 5) <5
Hydroxide (as CaCO3) mg/L 5 <5 5 <5 5 <5
Fluoride mg/L 10 <10 1.0 <1.0 1.0 <1.0
Chloride mg/L 20 4620 10 2990 10 2200
Nitrate as N mg/L 10 <10 1.0 <1.0 1.0 <1.0
Nitrite as N mg/L 10 <10 1.0 <1.0 1.0 <1.0
Bromide mg/L 10 <10 1.0 <1.0 1.0 <1.0
Sulphate mg/L 20 90 2.0 87.4 2.0 76.6
Ortho Phosphate as P mg/L 20 24 2.0 <2.0 2.0 <2.0
Ammonia as N mg/L 0.02 0.13 0.02 0.34 0.02 0.14
Ammonia-Un-ionized mg/L 0.02 NA 0.0016 NA 0.015 NA 0.0054
Total Phosphorus mg/L 0.030 0.02 0.03 0.02 0.05 0.02 0.08
Total Organic Carbon mg/L 1.0 5.2 1.0 7.8 0.5 5.6
Colour TCU 5 <5 5 6 5 <5
Turbidity NTU 0.5 425 0.5 190 0.5 132
Calcium mg/L 0.5 984 0.5 131 0.5 216
Magnesium mg/L 0.5 130 0.5 9.1 0.5 16.2
Sodium mg/L 0.5 1310 0.5 1650 0.5 1220
Potassium mg/L 0.5 7.4 0.5 383 0.5 5.3
Aluminum (dissolved) mg/L 0.075 0.004 0.006 0.004 0.088 0.004 0.086
Antimony mg/L 0.020 0.003 <0.003 0.003 <0.003 0.003 <0.003
Arsenic mg/L 0.1 0.003 0.005 0.003 <0.003 0.003 <0.003

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 4 of 14




CLIENT NAME: TERRAPROBE INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197438084
PROJECT: 1-19-0022-46

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

ATTENTION TO: Jessie Wu
SAMPLED BY:

Water Quality Assessment - PWQO

DATE RECEIVED: 2019-02-15

DATE REPORTED: 2019-02-27

SAMPLE DESCRIPTION: BH1 BH2 BH3
SAMPLE TYPE: Water Water Water
DATE SAMPLED:  2019-02-15 2019-02-15 2019-02-15
Parameter Unit G/S RDL 9905003 RDL 9905085 RDL 9905086
Barium mg/L 0.002 1.95 0.002 0.237 0.002 0.087
Beryllium mg/L 0.011 0.001 <0.001 0.001 <0.001 0.001 <0.001
Boron mg/L 0.20 0.010 0.028 0.010 0.040 0.010 0.054
Cadmium mg/L 0.0002 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001
Chromium mg/L 0.003 0.012 0.003 0.008 0.003 0.006
Cobalt mg/L 0.0009 0.0005 0.0014 0.0005 <0.0005 0.0005 0.0010
Copper mg/L 0.005 0.001 0.002 0.001 0.002 0.001 0.006
Iron mg/L 0.3 0.01 32.0 0.01 <0.01 0.01 0.05
Lead mg/L b 0.001 <0.001 0.001 <0.001 0.001 <0.001
Manganese mg/L 0.002 0.280 0.002 0.026 0.002 0.148
Dissolved Mercury mg/L 0.0002 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001
Molybdenum mg/L 0.04 0.002 <0.002 0.002 0.005 0.002 0.002
Nickel mg/L 0.025 0.003 <0.003 0.003 <0.003 0.003 <0.003
Selenium mg/L 0.1 0.004 <0.004 0.004 <0.004 0.004 <0.004
Silver mg/L 0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001
Strontium mg/L 0.005 2.69 0.005 0.556 0.005 0.594
Thallium mg/L 0.0003 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003
Tin mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002
Titanium mg/L 0.002 0.003 0.002 0.003 0.002 0.003
Tungsten mg/L 0.03 0.010 <0.010 0.010 <0.010 0.010 <0.010
Uranium mg/L 0.005 0.002 <0.002 0.002 <0.002 0.002 <0.002
Vanadium mg/L 0.006 0.002 <0.002 0.002 <0.002 0.002 0.006
Zinc mg/L 0.03 0.005 0.009 0.005 0.006 0.005 0.009
Zirconium mg/L 0.004 0.004 <0.004 0.004 <0.004 0.004 <0.004
Cation Sum meq/L NA 117 NA 79.1 NA 65.3
Anion Sum meq/L 140 91.7 72.5
% Difference/ lon Balance % NA 9.02 NA 7.37 NA 5.22

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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

Page 5 of 14




5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 197438084 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 1-19-0022-46 http://www.agatlabs.com
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Jessie Wu
SAMPLING SITE: SAMPLED BY:
Water Quality Assessment - PWQO
DATE RECEIVED: 2019-02-15 DATE REPORTED: 2019-02-27
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to PWQO (mg/L) **Dependent on alkalinity

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.
9905003-9905086 Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.

The calculation of Un-ionized Ammonia was based on lab measured parameters (pH and temperature) rather than the field parameters; these were not provided to the lab. The temperature is recorded at
the time of pH measurement. Values are reported as calculated.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 6 of 14
Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: TERRAPROBE INC.

Guideline Violation

AGAT WORK ORDER: 197438084
PROJECT: 1-19-0022-46

ATTENTION TO: Jessie Wu

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100
FAX (905)712-5122
http://www.agatlabs.com

SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
9905003 BH1 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Cobalt mg/L 0.0009 0.0014
9905003 BH1 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Iron mg/L 0.3 32.0
9905085 BH2 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Aluminum (dissolved) mg/L 0.075 0.088
9905085 BH2 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Total Phosphorus mg/L 0.030 0.05
9905086 BH3 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Aluminum (dissolved) mg/L 0.075 0.086
9905086 BH3 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Cobalt mg/L 0.0009 0.0010
9905086 BH3 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Copper mg/L 0.005 0.006
9905086 BH3 ON PWQO 2015 (mg/L) Water Quality Assessment - PWQO Total Phosphorus mg/L 0.030 0.08

GUIDELINE VIOLATION (V1) Page 7 of 14

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



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 197438084
PROJECT: 1-19-0022-46 ATTENTION TO: Jessie Wu
SAMPLING SITE: SAMPLED BY:
Microbiology Analysis
RPT Date: Feb 27, 2019 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper
Microbiological Analysis (water) (Using DC Media)
Escherichia coli 9905003 9905003 ND ND NA <1
Total Coliforms 9905003 9905003 ND ND NA <1
Background Colony Count 9905003 9905003 ND ND NA <1

Comments: ND - Not Detected, NA - % RPD Not Applicable

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 8 of 14

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.



CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-19-0022-46

SAMPLING SITE:

Quality Assurance
AGAT WORK ORDER: 197438084
ATTENTION TO: Jessie Wu
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Water Analysis

RPT Date: Feb 27, 2019 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Salngple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Water Quality Assessment - PWQO
Electrical Conductivity 9899237 1130 1130 0.0% <2 95% 80% 120%
pH 9899237 7.90 7.89 0.1% NA 100% 90% 110%
Total Dissolved Solids 9899237 746 770 3.2% <20 100% 80% 120%
Alkalinity (as CaCO3) 9899237 183 168 8.5% <5 90% 80% 120%
Bicarbonate (as CaCO3) 9899237 183 168 8.5% <5
Carbonate (as CaCO3) 9899237 <5 <5 NA <5
Hydroxide (as CaCO3) 9899237 <5 <5 NA <5
Fluoride 9903241 0.06 0.06 NA <0.05 100% 90% 110% 101% 90% 110% 106% 80% 120%
Chloride 9903241 35.9 35.6 0.8% <0.10 108% 90% 110% 109% 90% 110% 94% 80% 120%
Nitrate as N 9903241 0.38 0.41 7.6% <0.05 90% 90% 110% 109% 90% 110% 117% 80% 120%
Nitrite as N 9903241 <0.05 <0.05 NA <0.05 NA  90% 110% 110% 90% 110% 111% 80% 120%
Bromide 9903241 <0.05 <0.05 NA <0.05 104% 90% 110% 109% 90% 110% 106% 80% 120%
Sulphate 9903241 24.2 24.3 0.4% <0.10 103% 90% 110% 107% 90% 110% 93% 80% 120%
Ortho Phosphate as P 9903241 <0.10 <0.10 NA <0.10 105% 90% 110% 104% 90% 110% 116% 80% 120%
Ammonia as N 9913978 0.02 0.02 NA <0.02 99% 90% 110% 94%  90% 110% 88%  80% 120%
Total Phosphorus 9903221 0.18 0.18 0.0% <0.02 101% 90% 110% 99%  90% 110% 110% 70% 130%
Total Organic Carbon 9905003 9905003 5.2 4.6 12.2% <05 100% 90% 110% 96%  90% 110% 104% 80% 120%
Colour 9905003 9905003 <5 6 NA <5 107% 90% 110%
Turbidity 9904541 <0.5 <0.5 NA <05 97% 90% 110%
Calcium 9895878 114 114 0.0% <0.05 93% 90% 110% 93% 90% 110% 91% 70% 130%
Magnesium 9895878 21.3 21.3 0.0% <0.05 91% 90% 110% 92%  90% 110% 89%  70% 130%
Sodium 9895878 9.82 9.84 0.2% <0.05 94% 90% 110% 95%  90% 110% 90%  70% 130%
Potassium 9895878 0.63 0.62 1.6% <0.05 96% 90% 110% 96%  90% 110% 92%  70% 130%
Aluminum (dissolved) 9905085 9905085 0.088 0.079 10.8% <0.004 103% 90% 110% 99%  90% 110% 95%  70% 130%
Antimony 9903241 <0.003 <0.003 NA <0.003 105% 90% 110% 103% 90% 110% 105% 70% 130%
Arsenic 9903241 <0.003 <0.003 NA <0.003 101% 90% 110% 100% 90% 110% 101% 70% 130%
Barium 9903241 0.025 0.024 41% <0.002 105% 90% 110% 100% 90% 110% 101% 70% 130%
Beryllium 9903241 <0.001 <0.001 NA <0.001 101% 90% 110% 101% 90% 110% 106% 70% 130%
Boron 9903241 0.025 0.026 NA <0.010 106% 90% 110% 103% 90% 110% 107% 70% 130%
Cadmium 9903241 <0.0001 <0.0001 NA  <0.0001 100% 90% 110% 101% 90% 110% 122% 70% 130%
Chromium 9903241 <0.003 <0.003 NA <0.003 107% 90% 110% 101% 90% 110% 101% 70% 130%
Cobalt 9903241 <0.0005 <0.0005 NA <0.0005 104% 90% 110% 96% 90% 110% 96%  70% 130%
Copper 9903241 0.018 0.017 57% <0.001 103% 90% 110% 102% 90% 110% 96%  70% 130%
Iron 9903241 <0.01 <0.01 NA <0.01 104% 90% 110% 90% 90% 110% 80%  70% 130%
Lead 9903241 <0.001 <0.001 NA <0.001 105% 90% 110% 100% 90% 110% 100% 70% 130%
Manganese 9903241 <0.002 <0.002 NA <0.002 103% 90% 110% 97% 90% 110% 97% 70% 130%
Dissolved Mercury 9905003 9905003 <0.0001 <0.0001 NA <0.0001 101% 90% 110% 101% 90% 110% 106% 70% 130%
Molybdenum 9903241 <0.002 <0.002 NA <0.002 100% 90% 110% 97%  90% 110% 99%  70% 130%
Nickel 9903241 <0.003 <0.003 NA <0.003 107% 90% 110% 99%  90% 110% 98%  70% 130%
QUALITY ASSURANCE REPORT (V1) Page 9 of 14

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.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 197438084
PROJECT: 1-19-0022-46 ATTENTION TO: Jessie Wu
SAMPLING SITE: SAMPLED BY:
Water Analysis (Continued)
RPT Date: Feb 27, 2019 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

Selenium 9903241 <0.004 <0.004 NA <0.004 102% 90% 110% 102% 90% 110% 107% 70% 130%
Silver 9903241 <0.0001 <0.0001 NA <0.0001 103% 90% 110% 103% 90% 110% 113% 70% 130%
Strontium 9903241 0.180 0.178 1.1% <0.005 102% 90% 110% 101% 90% 110% 97% 70% 130%
Thallium 9903241 <0.0003 <0.0003 NA <0.0003 103% 90% 110% 94% 90% 110% 95% 70% 130%
Tin 9903241 <0.002 <0.002 NA <0.002 103% 90% 110% 94% 90% 110% 98% 70% 130%
Titanium 9903241 <0.002 <0.002 NA <0.002 102% 90% 110% 96% 90% 110% 98% 70% 130%
Tungsten 9903241 <0.010 <0.010 NA <0.010 93% 90% 110% 91% 90% 110% 94% 70% 130%
Uranium 9903241 <0.002 <0.002 NA <0.002 97% 90% 110% 93% 90% 110% 97% 70% 130%
Vanadium 9903241 <0.002 <0.002 NA <0.002 102% 90% 110% 96% 90% 110% 98% 70% 130%
Zinc 9903241 0.006 <0.005 NA <0.005 105% 90% 110% 101% 90% 110% 104% 70% 130%
Zirconium 9903241 <0.004 <0.004 NA <0.004 97% 90% 110% 95% 90% 110% 94% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

Reactive Silica
Reactive Silica as SiO2 1 9922814  14.3 14.2 0.7% <05 98% 80% 120% 80% 120% 104% 80% 120%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 10 of 14

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.



CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-19-0022-46
SAMPLING SITE:

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

AGAT WORK ORDER: 197438084
ATTENTION TO: Jessie Wu

PARAMETER

ANALYTICAL TECHNIQUE

Microbiology Analysis
Escherichia coli

Total Coliforms
Background Colony Count

SAMPLED BY:
AGAT S.O.P LITERATURE REFERENCE
MIC-93-7010 EPA 1604
MIC-93-7010 EPA 1604
MIC-93-7010 MOE Method E3407

Membrane Filtration
Membrane Filtration
Membrane Filtration

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: TERRAPROBE INC.
PROJECT: 1-19-0022-46
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 197438084
ATTENTION TO: Jessie Wu

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.O.P

LITERATURE REFERENCE

ANALYTICAL TECHNIQUE

Water Analysis
Reactive Silica as SiO2
Electrical Conductivity
pH

Saturation pH

Langelier Index

Total Hardness (as CaCO3)
Total Dissolved Solids
Alkalinity (as CaCO3)
Bicarbonate (as CaCO3)
Carbonate (as CaCO3)
Hydroxide (as CaCO3)
Fluoride

Chloride

Nitrate as N

Nitrite as N

Bromide

Sulphate

Ortho Phosphate as P

Ammonia as N

Ammonia-Un-ionized
Total Phosphorus
Total Organic Carbon
Colour

Turbidity

Calcium

Magnesium

Sodium

Potassium
Aluminum (dissolved)
Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Manganese
Dissolved Mercury
Molybdenum

Nickel

Selenium

Silver

Strontium

Thallium

INOR-121-6027
INOR-93-6000
INOR-93-6000

MET-93-6105

INOR-93-6028
INOR-93-6000
INOR-93-6000
INOR-93-6000
INOR-93-6000
INOR-93-6004
INOR-93-6004
INOR-93-6004
INOR-93-6004
INOR-93-6004
INOR-93-6004
INOR-93-6004

INOR-93-6059

INOR-93-6022
INOR-93-6049
INOR-93-6046
INOR-93-6044
MET-93-6105
MET-93-6105
MET-93-6105
MET-93-6105
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6100
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103
MET-93-6103

SM 4110 B
SM 2510 B
SM 4500-H+ B
SM 2320 B
SM 2330B
EPA SW-846 6010C & 200.7
SM 2540 C
SM 2320 B
SM 2320 B
SM 2320 B
SM 2320 B
SM 4110 B
SM 4110 B
SM 4110 B
SM 4110 B
SM 4110 B
SM 4110 B
SM 4110 B

QuikChem 10-107-06-1-J & SM 4500
NH3-F

MOE REFERENCE, PWQOs Tab 2
SM 4500-P B&E

EPA 415.1 & SM 5310 B

SM 2120 B

SM 2130 B

EPA SW-846 6010C & 200.7
EPA SW-846 6010C & 200.7
EPA SW-846 6010C & 200.7
EPA SW-846 6010C & 200.7
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW 846 7470 & 245.1
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8
EPA SW-846 6020A & 200.8

COLORIMETER

PC TITRATE

PC TITRATE
CALCULATION
CALCULATION
CALCULATION
BALANCE

PC TITRATE

PC TITRATE

PC TITRATE

PC TITRATE

ION CHROMATOGRAPH
ION CHROMATOGRAPH
ION CHROMATOGRAPH
ION CHROMATOGRAPH
ION CHROMATOGRAPH
ION CHROMATOGRAPH
ION CHROMATOGRAPH

LACHAT FIA

CALCULATION
SPECTROPHOTOMETER
SHIMADZU CARBON ANALYZER
SPECTROPHOTOMETER
NEPHELOMETER
ICP/OES

ICP/OES

ICP/OES

ICP/OES

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

CVAAS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

METHOD SUMMARY (V1)

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

PROJECT: 1-19-0022-46
SAMPLING SITE:

Method Summary

AGAT WORK ORDER: 197438084
ATTENTION TO: Jessie Wu

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.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Tin MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Titanium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tungsten MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Vanadium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zinc MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zirconium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cation Sum SM 1030 E CALCULATION
Anion Sum SM 1030 E CALCULATION
% Difference/ lon Balance SM 1030 E CALCULATION

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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(Please check all applicable boxes)

5835 Coopers Avenue

Mississauga, Ontario L4Z 1Y2
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CLIENT NAME:

ATTENTION TO:

PROJECT:

AGAT WORK ORDER:

WATER ANALYSIS REVIEWED BY:
DATE REPORTED:

PAGES (INCLUDING COVERY):
VERSION*:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

TERRAPROBE INC.

11 INDELL LANE
BRAMPTON, ON L6T3Y3
(905) 796-2650

Jessie Wu

1-19-0022-43.1

197537511

Jacky Zhu, Spectroscopy Technician
Nov 05, 2019

5

1

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

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

Laboratories (V1)

Page 1 of 5

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)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

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. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



CLIENT NAME: TERRAPROBE INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 197537511

PROJECT: 1-19-0022-43.1

ATTENTION TO: Jessie Wu
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

O. Reg. 153(511) - Metals & Inorganics (Water)

DATE RECEIVED: 2019-10-30

DATE REPORTED: 2019-11-05

SAMPLE DESCRIPTION: BH 14 BH 15 BH 16 BH 17
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2019-10-29 2019-10-29 2019-10-29 2019-10-29
Parameter Unit G/S RDL 667000 RDL 667001 RDL 667002 667003
Antimony pg/L 6 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0
Arsenic Ho/L 25 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0
Barium pg/L 1000 2.0 254 2.0 197 2.0 273 328
Beryllium Ho/L 4.0 0.5 <0.5 0.5 <0.5 0.5 <0.5 <0.5
Boron pg/L 5000 10.0 34.4 10.0 13.7 10.0 243 253
Cadmium Hg/L 2.7 0.2 <0.2 0.2 <0.2 0.2 <0.2 <0.2
Chromium pg/L 50 2.0 <2.0 2.0 5.0 2.0 <2.0 <2.0
Cobalt Hg/L 3.8 0.5 <0.5 0.5 <0.5 0.5 <0.5 <0.5
Copper pg/L 87 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0
Lead Hg/L 10 0.5 <0.5 0.5 <0.5 0.5 <0.5 0.8
Molybdenum pg/L 70 0.5 23 0.5 4.8 0.5 13.9 6.3
Nickel Ho/L 100 1.0 34 1.0 15 1.0 11 1.8
Selenium pg/L 10 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0
Silver Hg/L 15 0.2 <0.2 0.2 <0.2 0.2 <0.2 <0.2
Thallium pg/L 2 0.3 1.7 0.3 1.7 0.3 0.8 1.7
Uranium Hg/L 20 0.5 0.8 0.5 12 0.5 5.9 1.7
Vanadium pg/L 6.2 0.4 <0.4 0.4 0.6 0.4 <0.4 0.9
zZinc Ho/L 1100 5.0 7.4 5.0 <5.0 5.0 <5.0 <5.0
Mercury pg/L 0.02 <0.02 0.02 <0.02 0.02 <0.02 <0.02
Chromium VI Ho/L 25 5 <5 5 <5 5 <5 <5
Cyanide pg/L 66 2 <2 2 <2 2 <2 <2
Sodium Ho/L 490000 500 24700 500 21100 500 53700 141000
Chloride pg/L 790000 500 37400 200 25900 500 7410 247000
Electrical Conductivity uS/cm 2 874 2 612 2 870 1580
pH pH Units NA 7.97 NA 7.94 NA 8.03 7.81
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition - Potable Ground Water - All Types of

Property Uses - Coarse Textured Soils
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.

667000-667003  Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

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
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 197537511
PROJECT: 1-19-0022-43.1 ATTENTION TO: Jessie Wu
SAMPLING SITE: SAMPLED BY:
Water Analysis

RPT Date: Nov 05, 2019 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

O. Reg. 153(511) - Metals & Inorganics (Water)
Antimony 667000 667000 <1.0 <1.0 NA <1.0 104% 70% 130% 97% 80% 120% 102% 70% 130%
Arsenic 667000 667000 1.0 <1.0 NA <1.0 107% 70% 130% 95% 80% 120% 108% 70% 130%
Barium 667000 667000 254 247 2.8% <20 100% 70% 130% 94% 80% 120% 100% 70% 130%
Beryllium 667000 667000 <0.5 <0.5 NA <0.5 103% 70% 130% 99% 80% 120% 101% 70% 130%
Boron 667000 667000 34.4 33.0 NA <10.0 100% 70% 130% 97% 80% 120% 98% 70% 130%
Cadmium 667000 667000 <0.2 <0.2 NA <0.2 101% 70% 130% 97% 80% 120% 97% 70% 130%
Chromium 667000 667000 <2.0 <2.0 NA <20 100% 70% 130% 97% 80% 120% 97% 70% 130%
Cobalt 667000 667000 <0.5 <0.5 NA <0.5 101% 70% 130% 97% 80% 120% 96% 70% 130%
Copper 667000 667000 <1.0 <1.0 NA <1.0 103% 70% 130% 98% 80% 120% 96% 70% 130%
Lead 667000 667000 2.2 2.1 NA <0.5 98% 70% 130% 90% 80% 120% 96% 70% 130%
Molybdenum 667000 667000 2.3 2.3 NA <0.5 103% 70% 130% 98% 80% 120% 101% 70% 130%
Nickel 667000 667000 34 3.7 NA <1.0 103% 70% 130% 97% 80% 120% 96% 70% 130%
Selenium 667000 667000 <1.0 <1.0 NA <1.0 100% 70% 130% 92% 80% 120% 104% 70% 130%
Silver 667000 667000 <0.2 <0.2 NA <0.2 103% 70% 130% 95% 80% 120% 96% 70% 130%
Thallium 667000 667000 1.7 1.7 0.0% <0.3 104% 70% 130% 94% 80% 120% 102% 70% 130%
Uranium 667000 667000 0.8 0.8 NA <0.5 106% 70% 130% 97% 80% 120% 105% 70% 130%
Vanadium 667000 667000 <0.4 <0.4 NA <04 101% 70% 130% 97% 80% 120% 99% 70% 130%
Zinc 667000 667000 7.4 <5.0 NA <5.0 102% 70% 130% 98% 80% 120% 99% 70% 130%
Mercury 667000 667000 <0.02 <0.02 NA <0.02 103% 70% 130% 96% 80% 120% 96% 70% 130%
Chromium VI 667000 667000 <5 <5 NA <5 102% 70% 130% 99% 80% 120% 98% 70% 130%
Cyanide 667000 667000 <2 <2 NA <2 99% 70% 130% 92% 80% 120% 101% 70% 130%
Sodium 653917 1600 1590 NA <500 96% 70% 130% 95% 80% 120% 96% 70% 130%
Chloride 668140 113000 110000 2.7% <100 90% 70% 130% 98% 70% 130% 90% 70% 130%
Electrical Conductivity 666888 587 587 0.0% <2 101% 90% 110%
pH 666888 7.72 7.67 0.6% NA 100% 90% 110%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 3 of 5

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.



CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-19-0022-43.1
SAMPLING SITE:

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

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

AGAT WORK ORDER: 197537511
ATTENTION TO: Jessie Wu

SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis

Antimony MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Arsenic MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Barium MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Beryllium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Boron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Cadmium MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Chromium MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Cobalt MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Copper MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Lead MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Molybdenum MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Nickel MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Selenium MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Silver MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Thallium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Vanadium MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Zinc MET-93-6103 EPA SW-846 6020 & 200.8 ICP-MS

Mercury MET-93-6100 EPA SW 846 7470 & 245.1 CVAAS

Chromium VI INOR-93-6034 SM 3500-Cr B SPECTROPHOTOMETER
Cyanide INOR-93-6052 MIOF METHOD CN- 3015 & SM 4500 rgcinicon AUTO ANALYZER
Sodium MET-93-6105 EPA SW-846 6010C & 200.7 ICPIOES

Chioride INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

pH INOR-93-6000 SM 4500-H+ B PC TITRATE

METHOD SUMMARY (V1)

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

Page 4 of 5
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ﬁ% Terraprobe FIELD INSPECTION RECORD

Consulting Environmental Engineers & Hydrogeologists
Environmental Investigation, Remediation & Inspection

Project: L( C@W\IDR u Dr‘ ve_ File / Report No. ,,\ |q - 0022 - Lfé) . r’
Location: u’( br) Date / Time: O<T 4 l‘ﬂ

Client: CJ . . Inspector: B N QW

Contractor: Fbtﬂ i LE'V\, Weather: C'oqu’ [l -
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BRAMPTON (905)796-2650, Fax 796-2250 ® BARRIE (705)739-8355, Fax 739-8369 = SUDBURY (705)670-0460, Fax 670-0558 ® STONEY CREEK (905)643-7560, Fax 643-7559
TerraprobeFIELD INSPECTION RECORDConguifing Geotechnical Engineer.wpd
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TP #1 1.0m

R4 cm/sec K¢= 2.00E-04 cm/sec —>  7.21E+00 mm/hr _
R, cm/sec

X cm’ ®p= 1.41E-02 €

R, cm/sec ke 5.44E-05 cm/sec —>  1.96E+00 mm/hr _S
R, cm/sec

X cm’ 0= 155603 /S

R, cm/sec ke= 6.71E-05 cm/sec —>  2.42E+00 mm/hr _—
R, cm/sec

X cm’ O 2.98E-03 €M /s

Enter numbers in cellson Do notcha the value of GREY cells

Variable Glossary

R, 1) is the steady state rate of flow per minute at a head height of 5 cm

2) determined by timing the drop of water in the Guelph Permeameter
R, 1) is the steady state rate of flow per minute at a head height of 10 cm
2) determined by timing the drop of water in the Guelph Permeameter
X 1) is the resevoir constant
2) determined by the reservoir knob at the top of the unit
e if the knob is up X = 35.22 (outer and inner reservoir)
¢ if the knob is down X = 2.16 (inner reservoir)

Equation Glossary

kes is the field saturated hydraulic conductivity of the soil

D is an indicator of the capillary pull exerted by the unsaturated soil on the water

If either k¢ or @, are negative then dismiss the calculation and use the average of the single head test.

1.20E-02 cm/min

3.26E-03 cm/min

4.03E-03 cm/min



Results Combin; +wo Head methed

BH 8 1.3
R, cm/sec k= 1.87E-05 cm/sec —_ 6.72E-01 mm/hr > 1.12E-03 cm/min
R, cm/sec
em’ ®,= 9.04E-03 /S
R, cm/sec K= 0.00E+00 cm/sec —>  0.00E+00 mm/hr ——>  0.00E+00 cm/min
R, cm/sec
X cm’
R, cm/sec k¢= 0.00E+00 cm/sec —>  0.00E+00 mm/hr ———>  0.00E+00 cm/min
R, cm/sec
X em O, 0.00E+00 €M
Enter numbers in cells only. Do not change the value of GREY cells
Variable Glossary
R, 1) is the steady state rate of flow per minute at a head height of 5 cm

2) determined by timing the drop of water in the Guelph Permeameter
R, 1) is the steady state rate of flow per minute at a head height of 10 cm

2) determined by timing the drop of water in the Guelph Permeameter
X 1) is the resevoir constant
2) determined by the reservoir knob at the top of the unit
o if the knob is up X = 35.22 (outer and inner reservoir)
o if the knob is down X = 2.16 (inner reservoir)

Equation Glossary

Kes is the field saturated hydraulic conductivity of the soil

D, is an indicator of the capillary pull exerted by the unsaturated soil on the water

If either ki, or @, are negative then dismiss the calculation and use the average of the single head test.



Iy\o\\\/‘\‘duO\ Head QGSM\JLS
5 e sk

For

TP 1.0
o= cm™ Ha= 1.666667 @ c1 0.803154
H= cm Q1= 0.586765 cm’/sec O @
a m O a
X= m’
R m/sec
a*= cm™ Ha= 3.333333 ® c 1.287543
H= c Ql= 0.820626 cm’/sec O @
a= cm O a
X= cm’®
R cm/sec
cm’ Ha= #DIV/O! ® c #DIV/O!
H cm Ql= 0cm /sec O Q2
a cm O c¢3
X= cm?
R= cm/sec
Enter numbers in cells only. Do not change the value of GREY
Variable Glossary
o* 1) is the ratio of gravity to capillarity forces during infiltration or drainage.

2) determined from table 1 on page 47 of the manual (or the adjacent page)

H 1) is the water head in the BH

2) determined by the height that the inner tube is pulled up during field operation

a 1) is the radius of the borehole
2) determine by the size of the auger

X 1) is the resevoir constant

2) determined by the reservoir knob at the top of the unit
¢ if the knob is up X = 35.22
e if the knob is down X = 2.16

R 1) is the steady state rate of flow per minute
2) is determined by timing the drop of water in the Guelph Permeameter

Equation Glossary

Ha is the ratio of head to borehole radius
Q1 is the flow rate
c(l, 20r3)

o Select C, if a* is 20.12 cm™
o Select C, if a* = 0.04 cm™
e Select C; if a* = 0.01 cm™

ks is the field saturated hydraulic conductivity of the soil

is the shape factor which accounts for the saturated area of the soil.

(outer and inner reservoir)
(inner reservoir)

D is an indicator of the capillary pull exerted by the unsaturated soil on the water

1.07E-03 cm/sec

8.89E-03 cm*/s

8.89E-04 cm/sec

7.41E-03 cm’/s

#DIV/O! cm/sec

#DIV/0! cm’/s

—

—

—>

3.84E+01 mm/hr

3.20E+01 mm/hr

#DIV/0! mm/hr

large andfor numerous cracks, macropuores, cte,

—

—

—>

6.40E-02 cm/min

5.33E-02 cm/min

#DIV/O!  cm/min

Table 1. Soil texture-structure categories for site-estimation of &* (adapted from Elrick et al., 1989)

Soil Texture - Structure Category o* {cm)
Compacted, structureless, clayey or silty materials such as landfill caps and 0.01
liners, lacustrine or marine sediments, etc.

Soils which are both fine textured (clayey or silty) and unstructured: may also 0.04
include some fine sands.

Most structured solls from clays through loams; also includes unstructured medium 0.12
and fine sands. The category most frequently applicable for agricultural soils.

Coarse and gravelly sands; may also include some highly structured soils with 0.36



Enter numbers in

Inal{ufdua\ QeSLLH‘ ce’\ 5 em f’—: 1O cm Héadk

cm’ Ha= 1.666667 O a 0.842059
Q1= 0.071993 cm’/sec @ @

em O @

sz

cm/sec

cm™ Ha= 3.333333 O a 1.290234
Ql= 0.108 cm /sec @

cm O

cm

m/sec

m’ Ha= #DIV/0! ® a #DIV/0!

cm Q1 0 cm¥/sec O @

cm O

sz

cm/sec
cellson . Do not cha the value of GREY

Variable Glossary

a*

H

1) is the ratio of gravity to capillarity forces during infiltration or drainage.
2) determined from table 1 on page 47 of the manual (or the adjacent page)
1) is the water head in the BH
2) determined by the height that the inner tube is pulled up during field operation
1) is the radius of the borehole
2) determine by the size of the auger
1) is the resevoir constant
2) determined by the reservoir knob at the top of the unit
e if the knob is up X = 35.22 {outer and inner reservoir)
¢ if the knob is down X =2.16 (inner reservoir)
1) is the steady state rate of flow per minute
2) is determined by timing the drop of water in the Guelph Permeameter

Equation Glossary

Ha
Q1

C(I, 20r3)

ke

is the ratio of head to borehole radius
is the flow rate
is the shape factor which accounts for the saturated area of the soil.

o Select C, if a* is 20.12 cm™
Select C, if a* = 0.04 cm™
Select C; if a* = 0.01 cm™
is the field saturated hydraulic conductivity of the soil
is an indicator of the capillary pull exerted by the unsaturated soil on the water

cells.

6.27E-05 cm/sec —_— 2.26E+00 mm/hr — 3.76E-03
1.57E-03 cm’/s

6.23E-05 cm/sec 2.24E+00 mm/hr _ 3.74E-03
1.56E-03 cm®/s

#DIV/O! cm/sec _ #DIV/O! mm/hr _— #DIV/0!
#DIV/O! cm®/s

Soil Texture - Structure Category a* (cm
Compacted, structureless, clayey or silty materials such as landfill caps and 0.01
liners, lacustrine or marine sediments, etc.

Soils which are both fine textured (clayey or silty)} and unstructured; may also 0.04
include some fine sands.

Most structured soils from clays through loams; also inchudes unstructured medium 0.12
and fine sands. The category most frequently applicable for agricultural soils.

Coarse and gravelly sands; may also include sorne highly structured soils with 0.36

large and/or numerous cracks. macropores, ctc.

cm/min

cm/min

cm/min

Table 1. Seoil texture-structure categories for site-estimation of * {(adapted from Elrick et al., 1989)

. 1)



Thdividual Head Rec. M

g € Emn

1.5
s cm™ Ha= 1.666667 O ¢ 0.842059
H= Ql= 0.1296 cm*/sec @ @
a= cm O a
X= cm’

cm/sec
cm™ Ha= 3.333333 O ¢ 1290234

H= Ql= 0.187186 cm’/sec @ @
a= cm O a
X= cm’
R cm/sec
a cm’ Ha= #DIV/0! ® o #DIV/0!
H= cm Qi= 0 cm’/sec O @
a= cm O c3
X= cm’
R= cm/sec
Enter numbers in cells only. Do not change the value of GREY cells.
Variable Glossary
o* 1) is the ratio of gravity to capillarity forces during infiltration or drainage.

2) determined from table 1 on page 47 of the manual (or the adjacent page)
H 1) is the water head in the BH

2) determined by the height that the inner tube is pulled up during field operation
a 1) is the radius of the borehole

2) determine by the size of the auger
X 1) is the resevoir constant

2) determined by the reservoir knob at the top of the unit
e if the knob is up X = 35.22 (outer and inner reservoir)
e if the knob is down X = 2.16 (inner reservoir)
R 1) is the steady state rate of flow per minute
2) is determined by timing the drop of water in the Guelph Permeameter

Equation Glossary

Ha is the ratio of head to borehole radius
Q1 is the flow rate
Ci.20r3)  is the shape factor which accounts for the saturated area of the soil.

e Select C, if a* is 20.12 cm™?
e Select C, if a* = 0.04 cm™
e Select C; if a* = 0.01 cm™
Kes is the field saturated hydraulic conductivity of the soil
D, is an indicator of the capillary pull exerted by the unsaturated soil on the water

1.13E-04 cm/sec

2.82E-03 cm*/s

1.08E-04 cm/sec

2.70E-03 cm*“/s

#DIV/O!  cm/sec

#DIV/0! cm®/s

—

—

—

4.07E+00 mm/hr

3.89E+00 mm/hr

#DIV/O! mm/hr

large andfor numerous cracks. macropores, etc.

—>

—

—

6.78E-03 cm/min

6.48E-03 cm/min

#DIV/O!  cm/min

Table 1. Soll texture-structure categories for sitc-cstimation of o* (adapted from Elrick et al., 1989}

Soil Texture - Structure Category a* (cm)
Compacted, structureless, clayey or silty materials such as landfill caps and 0.01
liners, lacustrine or marine sediments, etc.

Soils which are both fine textured {clayey or silty) and unstructured: may also 0.04
include some fine sands.

Most structured solls from clays through loams; also includes unstructured medium 0.12
and fine sands. The category most frequently applicable for agricultural soils.

Coarse and gravelly sands: may also include some highly structured soils with 0.36



Thndi Vidual

Yo

UVQOLO\ ELJSL(HS
S5 cem <+ 10 WA

BH 8 13
T m* Ha= 1.666667 ® Ct 0.803154
H= Q1= 03522 cm’/sec O 2
a= cm O a
X= cm’
cm/sec
cm’ Ha= 3.333333 ® c 1.287543
H= Qi= 0.468426 cm’/sec O 2
a cm O ¢3
X= cm’
R cm/sec
a cm’” Ha= #DIV/0! ® c #DIV/O!
H= cm Ql= 0cm’fsec O @
a cm O @
X= cm’
R= m/sec
Enter numbers in cellson Do not change the value of GREY
Variable Glossary
a* 1) is the ratio of gravity to capillarity forces during infiltration or drainage.

2) determined from table 1 on page 47 of the manual (or the adjacent page)

H 1) is the water head in the BH

2) determined by the height that the inner tube is pulleéd up during field operation

a 1) is the radius of the borehole
2) determine by the size of the auger

X 1) is the resevoir constant

2) determined by the reservoir knob at the top of the unit
e if the knob is up X = 35.22
e if the knob is down X =2.16

R 1) is the steady state rate of flow per minute
2) is determined by timing the drop of water in the Guelph Permeameter

Equation Glossary

Ha is the ratio of head to borehole radius
Q1 is the flow rate
Cis20r3)

o Select C, ifa* is 20.12 cm™
Select C, if a* =0.04 cm™
e Select C if a* = 0.01 cm™

ks is the field saturated hydraulic conductivity of the soil

is the shape factor which accounts for the saturated area of the soil.

(outer and inner reservoir)
{inner reservoir)

D, is an indicator of the capillary pull exerted by the unsaturated soil on the water

kfs=

6.41E-04 cm/sec

5.34E-03 cm’/s

5.08E-04 cm/sec

4.23E-03 cm’/s

#DIV/O! cm/sec

#DIV/O!l cm’/s

—

—

—

2.31E+01 mm/hr

1.83E+01 mm/hr

#DIV/0O! mm/hr

large and/or numerous cracks, macropores, ctc.

—

—

—

3.84E-02 cm/min

3.05E-02 cm/min

#DIV/O!  cm/min

Table 1. Soil texture-structure categories for site-estimation of & (adapted from Elrick et al., 1989)

Soil Texture - Structure Category o* {cml)
Compacted, structureless, clayey or silty materials such as landfill caps and 0.01
liners, lacustrine or marine sediments, etc.

Soils which are both fine textured (clayey or silty) and unstructured; may also 0.04
include some fine sands.

Most structured soils from clays through loams; also includes unstructured medium 0.12
and fine sands. The category most frequently applicable for agricultural soils,

Coarse and gravelly sands; may also include some highly structured soils with 0.36
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Table J-1

Evapotranspiration, Thornthwaite-Mather Method

Average Potential Adjusted Potential
Month Temperagture Monthly Evapotranspiration Latitude Adjustment Factor (44 Evajpotranspiration
Heat Index degrees; Chow, 1964)
(degrees C) (mm) (mm)

Jan -7.0 0 0 0.81 0
Feb -6.6 0 0 0.81 0
Mar -1.3 0 0 1.02 0
Apr 5.7 1.22 26.3 1.13 29.7
May 12.2 3.86 59.1 1.27 75.1
Jun 18.0 6.95 89.5 1.28 114.6
Jul 19.9 8.10 99.6 1.30 129.5
Aug 19.3 7.73 96.4 1.20 115.7
Sep 15.1 5.33 74.2 1.04 77.2
Oct 8.6 2.27 40.7 0.94 38.3
Nov 2.4 0.33 10.5 0.80 8.4
Dec -4.0 0 0 0.76 0.0
Heat Index TE= 35.8

a= 1.07

Total PET (mm) 496.4 588.4
Annual Precipitation (mm) 886.2
Precipitation Surplus (mm) 297.8

Source: Canadian Climate Normals, 1981 to 2010, Udora Station




Table J-2

Evapotranspiration, Thornthwaite-Mather Method

Average Monthly Potent@l ] Latitude Adjustment Factor (44 Adjusted Pofent'lal
Month Temperature Evapotranspiration Evapotranspiration
Heat Index degrees; Chow, 1964)
(degrees C) (mm) (mm)

Jan -6.2 0 0 0.81 0
Feb -4.9 0 0 0.81 0
Mar -0.3 0 0 1.02 0
Apr 6.9 1.63 29.9 1.13 33.8
May 13.3 4.40 62.4 1.27 79.3
Jun 18.7 7.37 915 1.28 117.1
Jul 21.4 9.04 106.4 1.30 138.4
Aug 20.3 8.34 100.3 1.20 120.4
Sep 15.9 5.76 76.3 1.04 79.3
Oct 9.1 2.48 40.8 0.94 38.3
Nov 3.1 0.48 12.2 0.80 9.8
Dec -2.7 0 0 0.76 0.0
Heat Index TE= 39.5

a= 1.12

Total PET (mm) 519.9 616.4
Annual Precipitation (mm) 895.2
Precipitation Surplus (mm) 278.8

Source: Canadian Climate Normals, 1981 to 2010, Richmond Hill Station




This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.S. Geological Survey
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh), basin dimensions (x, y), duration of infiltration period (t), and the initial
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum). For a square basin the half width equals the half length (x =y). For
a rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension. Conversely, if the
user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension. All distances are from the center of the basin. Users can
change the distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified inputs. The user MUST click the blue
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and
values shown will be incorrect. Use consistent units for all input values (for example, feet and days)

Input Values

0.1310 R
0.080 Sy

0.0275 K

16.400 X

49.200 y
1.000 t

24.436 hi(0)

h(max)

Ah(max)
Ground- Distance from
water center of basin

Mounding, in in x direction, in
feet feet

0
16.4
20
25
30
35
40
45
50
55

Disclaimer

use consistent units (e.g. feet & days or inches & hours)

Recharge (infiltration) rate (feet/day)

Specific yield, Sy (dimensionless, between 0 and 1)
Horizontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin (x direction, in feet)

1/2 width of basin (y direction, in feet)

duration of infiltration period (days)

initial thickness of saturated zone (feet)

Conversion Table
inch/hour  feet/day

0.67 1.33
2.00 4.00 In the report accompanying this spreadsheet
(USGS SIR 2010-5102), vertical soil permeability
hours days (ft/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic conductivity (ft/d).

maximum thickness of saturated zone (beneath center of basin at end of infiltration period,
maximum groundwater mounding (beneath center of basin at end of infiltration period

Re-Calculate Now

Groundwater Mounding, in feet

1.800

1.600
1.400 \

1.200 \

1.000 \

0.800 \

0.600 \

0.400 \\

0.200

0.000 ‘ \~ <> <> <> <> <> & ‘
-0.200 10 20 30 40 50 60

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin
is made available to the general public as a convenience for those wishing to replicate values documented in
the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have
unintended, undesirable consequences. These consequences could include, but may not be limited to:
erroneous output, numerical instabilities, and violations of underlying assumptions that are inherent in results
presented in the accompanying USGS published report. The USGS assumes no responsibility for the
consequences of any changes made to the spreadsheet. If changes are made to the spreadsheet, the user is

responsible for documenting the changes and justifying the results and conclusions.



Table J-3: 2017 Conditions

Date/Time Total Precip (mm)  Avail mm (0.5 m) Date/Time Total Precip (mm)  Avail mm (0.5 m)
4/3/2017 6.4 6.4 7/26/2017 3.4 3.4
4/4/2017 17.2 6.72 8/2/2017 11 6.72
4/5/2017 0.4 0.4 8/3/2017 22.4 6.72
4/6/2017 25.8 6.72 8/4/2017 5.4 5.4
4/10/2017 8 6.72 8/5/2017 1 1
4/11/2017 6.2 6.2 8/6/2017 3.8 3.8
4/15/2017 8.2 6.72 8/7/2017 0.8 0.8
4/16/2017 1 1 8/10/2017 0.4 0.4
4/19/2017 2 2 8/11/2017 4.2 4.2
4/20/2017 12.4 6.72 8/12/2017 1.2 1.2
4/25/2017 4 4 8/17/2017 2.2 2.2
4/27/2017 5.2 5.2 8/18/2017 0.4 0.4
4/29/2017 2 2 8/22/2017 12.4 6.72
4/30/2017 15.2 6.72 8/23/2017 1 1

5/1/2017 20.2 6.72 8/30/2017 5.4 5.4

5/2/2017 8.4 6.72 9/2/2017 7.8 6.72

5/4/2017 27 6.72 9/3/2017 1.2 1.2

5/5/2017 16.8 6.72 9/4/2017 21.2 6.72

5/6/2017 6.4 6.4 9/5/2017 12 6.72
5/18/2017 2.6 2.6 9/7/2017 1 1
5/21/2017 23.4 6.72 9/19/2017 1.2 1.2
5/24/2017 3.6 3.6 9/29/2017 12 6.72
5/25/2017 13.2 6.72 10/3/2017 1.8 1.8
5/28/2017 1.4 1.4 10/4/2017 10.8 6.72
5/29/2017 4.8 4.8 10/5/2017 1 1
5/30/2017 3 3 10/6/2017 2 2

6/1/2017 2.2 2.2 10/7/2017 7.1 6.72

6/3/2017 3.6 3.6 10/8/2017 6 6

6/4/2017 7.4 6.72 10/10/2017 0.8 0.8

6/5/2017 3.4 3.4 10/11/2017 13.6 6.72

6/6/2017 0.8 0.8 10/13/2017 1 1
6/12/2017 0.2 0.2 10/14/2017 17.2 6.72
6/13/2017 10.2 6.72 10/15/2017 5.8 5.8
6/15/2017 10.6 6.72 10/23/2017 6.2 6.2
6/16/2017 0.4 0.4 10/24/2017 0.8 0.8
6/17/2017 20.6 6.72 10/26/2017 0.6 0.6
6/18/2017 17.8 6.72 10/27/2017 1.8 1.8
6/19/2017 2.8 2.8 10/28/2017 7.4 6.72
6/20/2017 2.2 2.2 10/29/2017 0.4 0.4
6/22/2017 50.4 6.72 10/30/2017 1 1
6/23/2017 1.8 1.8 10/31/2017 1 1
6/25/2017 4.1 4.1 11/1/2017 10.4 6.72
6/26/2017 9.2 6.72 11/2/2017 20.8 6.72
6/27/2017 3 3 11/4/2017 2.2 2.2
6/28/2017 6 6 11/5/2017 2.6 2.6
6/29/2017 3.6 3.6 11/9/2017 4.4 4.4
6/30/2017 2 2 11/12/2017 0.2 0.2

7/2/2017 10.6 6.72 11/15/2017 4.4 4.4

7/9/2017 5.2 5.2 11/17/2017 5.8 5.8
7/12/2017 2.6 2.6 11/18/2017 3 3
7/13/2017 18.2 6.72 11/19/2017 1 1
7/14/2017 1.6 1.6 11/24/2017 3.4 3.4
7/16/2017 0.2 0.2 11/30/2017 4.8 4.8
7/20/2017 6.2 6.2 Total infiltration (mm) 431.1

7/24/2017 0.4 0.4 Infiltration over 1,782 m? (m*/yr) 768



Table J-4: 2019 Conditions

Date/Time Total Precip (mm)  Avail mm (0.5 m) Date/Time Total Precip (mm)  Avail mm (0.5 m)
4/5/2019 1.8 1.8 8/6/2019 3.4 3.4
4/7/2019 3.8 3.8 8/8/2019 10 6.72
4/8/2019 2.2 2.2 8/9/2019 1 1
4/14/2019 19 6.72 8/15/2019 0.6 0.6
4/17/2019 0.8 0.8 8/17/2019 25 6.72
4/18/2019 16.2 6.72 8/21/2019 1.4 1.4
4/19/2019 24.2 6.72 8/27/2019 8.8 6.72
4/20/2019 6.8 6.72 8/29/2019 0.4 0.4
4/23/2019 10.6 6.72 9/1/2019 3.6 3.6
4/25/2019 11.8 6.72 9/2/2019 2 2
4/26/2019 5 5 9/3/2019 5.4 5.4
4/29/2019 1.8 1.8 9/6/2019 3.8 3.8
4/30/2019 7.6 6.72 9/7/2019 0.4 0.4

5/1/2019 5.4 5.4 9/19/2019 16.4 6.72

5/2/2019 13.6 6.72 9/21/2019 1.2 1.2

5/3/2019 1.6 1.6 9/22/2019 9.2 6.72

5/9/2019 25.8 6.72 9/23/2019 0.4 0.4
5/10/2019 0.6 0.6 9/25/2019 1.6 1.6
5/11/2019 0.4 0.4 9/26/2019 4 4
5/12/2019 10.6 6.72 9/27/2019 5.4 5.4
5/13/2019 6.8 6.72 9/28/2019 2.4 2.4
5/16/2019 3.2 3.2 9/30/2019 7 6.72
5/19/2019 4.6 4.6 10/1/2019 11.6 6.72
5/23/2019 3.4 3.4 10/2/2019 0.4 0.4
5/24/2019 1 1 10/3/2019 1.4 1.4
5/25/2019 5.8 5.8 10/5/2019 0.4 0.4
5/27/2019 11 6.72 10/11/2019 3.4 3.4
5/28/2019 4.2 4.2 10/12/2019 2.2 2.2
5/31/2019 10.2 6.72 10/15/2019 104 6.72

6/1/2019 7.2 6.72 10/16/2019 13.2 6.72

6/4/2019 5 5 10/21/2019 6.6 6.6

6/5/2019 18.4 6.72 10/22/2019 5 5

6/9/2019 3.6 3.6 10/26/2019 30.2 6.72
6/10/2019 18.6 6.72 10/27/2019 4 4
6/12/2019 4 4 10/30/2019 21 6.72
6/13/2019 9 6.72 10/31/2019 21 6.72
6/14/2019 0.6 0.6 11/2/2019 2.4 2.4
6/15/2019 3 3 11/3/2019 1 1
6/20/2019 7 6.72 11/6/2019 6 6
6/24/2019 18.4 6.72 11/10/2019 1 1
6/25/2019 5 5 11/11/2019 8 6.72
6/26/2019 3.2 3.2 11/12/2019 4 4
6/28/2019 2.6 2.6 11/13/2019 6 6

7/5/2019 51 6.72 11/14/2019 1 1
7/10/2019 0.8 0.8 11/17/2019 1 1
7/11/2019 1.2 1.2 11/18/2019 5 5
7/13/2019 1.2 1.2 11/21/2019 4.2 4.2
7/15/2019 8.8 6.72 11/25/2019 1.2 1.2
7/16/2019 2 2 11/27/2019 9.4 6.72
7/20/2019 1 1 Total infiltration (mm) 410

7/29/2019 2.8 2.8 Infiltration over 1,782 sq m (m3/yr) 705



	prev report.pdf
	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-62.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Introduction



	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-63.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Water Balance Methodology



	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-65.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	References



	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-66.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Barrie Creeks Subwatershed
	Beaver River Subwatershed

	Structure Bookmarks
	Appendix A: Climate Data Tables 




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-68.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Black River Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-69.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	East Holland Subwatershed
	Georgina Creeks Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-70.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Hawkestone Creek Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-71.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Hewitts Creek Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-73.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Innisfil Creek Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-74.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Lovers Creek Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-75.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Maskinonge River Subwatershed
	Oro Creeks North Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-77.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Oro Creeks South Subwatershed
	Pefferlaw Brook Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-78.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Ramara Creeks Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-78.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Ramara Creeks Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-80.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Talbot River Subwatershed
	Upper Talbot River Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-81.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Uxbridge Brook Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-83.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	West Holland Subwatershed




	1-19-0022-46 HYD & Water Balance, Uxbridge Cottage Hospital Rev.01, 2020-05-27-84.pdf
	Attachments-Updated.pdf
	App B LSRCA.pdf
	Appendix A: Climate Data Tables
	Whites Creek Subwatershed






