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Legal Notification

This report was prepared by EXP Services Inc. for the account of The Municipality of Middlesex Centre,
regarding: 21515 Olalondo Road, Municipality of Thames Centre, Middlesex County.

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. EXP Services Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this project.
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Executive Summary

EXP Services Inc. (EXP) was retained by the Municipality of Middlesex Centre to conduct a Hydrogeological
Assessment for the property located at 21515 Olalondo Road, Lot 1, Concession 6, former London
Township, Municipality of Thames Centre, Middlesex County, Ontario. The Hydrogeological Assessment
is in relation to a Category 1 - Class A Pit Below Water Licence Application for aggregate extraction. The
overall study area is located northeast of the City of London and southwest of the intersection of Medway
Road and Olalondo Road. Within this area, a license application is being submitted for a portion of the site
to licence for underwater gravel extraction.

It is understood that the Hydrogeological Assessment will be submitted for review and approval by the
Ministry of Natural Resources. The objective of this Level 2 Hydrogeological Assessment was to examine
the hydrogeological characteristics of the site by conducting a soil and groundwater investigation at the
Site, reviewing available information relating to the topography, drainage, quaternary geology, bedrock
geology, Ministry of Environment, Conservation and Parks (MECP) well records and reviewing the results
of the soil and groundwater investigation provided from a series of sampled boreholes, monitoring wells
and test pits at the site. This report also addresses the potential effects of the gravel pit operation on local
groundwater and surface water features within the zone of influence of the operation.

Based on the results of Hydrogeological Assessment, the following findings are presented:

1) The predominant surficial materials within the Site include natural deposits of clayey silt, silt, sandy
silt/silty sand, sand, sandy gravel/sand & gravel and silty clay till. Generally, the silty clay till was
encountered underlying the sand & gravel and sandy gravel layers and continued to borehole and
test pit termination depth.

2) The predominant shallow groundwater flow direction (based on the recent groundwater depth
measurements) is towards the north.

3) The overall study area is not municipally serviced with water and sewer. Based on a review of the
MOECC Well Records, there are eight (8) potable water wells, two (2) shallow observation wells,
six (6) test holes and eight (8) abandoned wells in the buffer area located within 500 m of the
boundaries of the Site. The actual number of these wells that are still in use is unknown. With the
exception of the observation and abandoned wells, the water supply wells in the area are set at
various depths, generally ranging from approximately 21.5 to 42.1 m, into water-bearing sand and
sand and gravel deposits or the underlying limestone (at depths of approximately 24.4 m or greater
below ground surface (Well No. 4104593). The majority of the well logs indicate that thick clay till
is found overlying the deeper sand and limestone aquifers.

4) No existing potable groundwater wells were observed onsite during EXP’s site work, which was
confirmed through review of MECP Well Records.

5) The wells set at intermediate depths (greater than 13 m depth) and below, are not expected to be
impacted by gravel-taking operations within the Site. That said, according the MECP Well Records,
there are no water supply wells with depths shallower than 21.5 m within 500 m of the Site. Based
on a review of the well records recorded by MECP, no significant long-term impacts are anticipated
to the intermediate or deep wells, either quantitatively and qualitatively since the depth of the
excavations for the gravel-taking operations are not expected to be deep enough to penetrate the
underlying water supply aquifers.

6) The Site is located within a Significant Groundwater Recharge Area (SGRA) and is also located in
an area that is classified as a highly vulnerable aquifer (HVA).
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7) Hydraulic conductivities were estimated based on the results of Grain Size Distribution Analysis

and are estimated to range from 4.0x10-2 cm/s to 6.4x10-' cm/s for the gravel deposits. These
hydraulic conductivities are consistent with published values for sand and gravel.

Excavations could extend to a maximum depth of approximately 1.4 m below the stabilized
groundwater level. Active dewatering activities are not anticipated to lower the stabilized water
table for below water extraction. Water quantity of the shallow unconfined aquifer may be affected
for a short duration of time during gravel extraction as a result of the volume of material being
removed, however the stabilized water level is not expected to be impacted on a long-term basis.

Groundwater depths were monitored from December 5", 2017 to April 18t, 2018. The highest
groundwater elevations were observed on April 18%, 2018. Once gravel-taking operations are
underway, groundwater monitoring should be conducted on a quarterly basis and follow the
requirements of the Aggregate Resources Act.
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1 Introduction and Background

EXP Services Inc. (EXP) was retained by the Municipality of Middlesex Centre. to complete a
Hydrogeological Assessment for the property located at 21515 Olalondo Road, Lot 1, Concession 6, former
London Township, Municipality of Thames Centre, Middlesex County, Ontario hereinafter referred to as the
‘Site’ (Drawing 1). The Hydrogeological Assessment was completed as part of the requirements for a
Category 1 - Class “A” Pit Below Water Licence Application under the Aggregate Resources Act (ARA) for
the Site. The Site is currently an operational gravel pit, with active extraction licence P810343, extracting
aggregates from above the water table, and are proposing to continue extraction from below the water
table.

The objective of the Level 2 Hydrogeological Assessment was to examine the hydrogeological
characteristics of the site by conducting a soil and groundwater investigation at the Site, reviewing available
information relating to the topography, drainage, overburden geology, bedrock geology, MECP well records
and reviewing the results of the soil and groundwater investigation provided from a series of sampled
boreholes, monitoring wells and test pits at the site. This report also addresses the potential effects of the
gravel pit operation on local groundwater and surface water features within the zone of influence of the
operation. This report is accompanied by Natural Environment Level 1 (in preparation) and Gravel
Quantity/Quality Assessment reports (EXP, 2018a).

Based on an interpretation of the factual borehole and test pit data, a review of soil and groundwater
information from boreholes and test pits advanced at the site and a review of the available MECP well
records, EXP has provided a hydrogeological assessment for the Site to fulfill the Hydrogeological Level 2
evaluation requirements needed for the proposed Category 1 - Class “A” Pit Below Water Licence
Application. More specifically, this report provides comments pertaining to a discussion of the potential for
impacts of gravel-taking operations on hydrogeological conditions at the site and surrounding areas and
provides recommendations, where applicable, to mitigate this potential for impact.

1.1 Scope of Work

The scope of work is intended to address the current groundwater-related ARA Provincial Standards for
the Aggregate Licence Application for the Site. Other ARA requirements such as an Environmental Impact
Study (EIS) and a Noise Assessment will be reported under separate cover. The scope of work for the
Hydrogeological Assessment consisted of the following tasks:

1. Desktop Study:

This task consisted of a review of existing information including site plans, previous reports,
geological maps, geological cross-sections, groundwater level information, borehole logs, and
Ontario Ministry of the Environment and Climate Change (MECP) Water Well Records.

2. Field Program

Installation of monitoring wells and excavation of test pits was carried out as part of the Site
Investigation work. Using the monitoring wells, this task consisted of carrying out water level
measurements and water quality analysis, for the purposes of characterizing the shallow
groundwater conditions at the site. Grain Size Distribution Analyses were also performed on five
soil samples collected from the test pits excavated at the Site.

3. Data Evaluation:

This task consisted of the evaluation of the available field and laboratory data and other information,
assessment of the likely dewatering requirements and potential dewatering effects on the
surrounding environment.

Iy
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4. Reporting:

This task consisted of preparing this Hydrogeological Assessment Report.

1.1.1 Aggregate Resource Act Requirements

The Aggregate Resources Act (ARA) provincial Standards for a Class “A” Pit Below Water License
Category 1 Application indicate that technical reports accompanying the licence application must provide
information on the following:

» Hydrogeological Level 1: Preliminary hydrogeological evaluation to determine the final extraction
elevation relative to the established groundwater table and the potential for adverse effects to
groundwater and surface water resources and their uses;

* Hydrogeological Level 2: Where the results of the Hydrogeological Level 1 have identified a
potential for adverse effects of the operation on ground water and surface water resources and
their uses, an impact assessment is required to determine the significance of the effect and
feasibility of mitigation. The assessment should address the potential effects of operation on the
following features if located within the zone of influence for extraction below the established
groundwater table, where applicable;

e A technical report must be prepared by a person with appropriate training and/or experience in
hydrogeology to include the following items:

a) Water wells;

Springs;

Groundwater aquifers;

Surface water courses and bodies;

Discharge to surface water;

Proposed water diversion, storage and drainage facilities on site;

) Methodology;

) Description of the physical setting including local geology, hydrogeology and surface water
systems;

i) Water budget;

j) Impact assessment;

k) Mitigation measures including trigger mechanisms;

[) Contingency plan;

m) Monitoring Plan; and,

n) Technical support data in the form of tables, graphs and figures, usually appended to a report.

zesegecg

According to the Standards, the Level 1 report provides an assessment of the water table elevation and
extraction plan, as well as a general discussion of potential for impact in order to determine the need for a
Level 2 report and to develop a scope of the issues to be examined.

This Level 2 report examines the type and scale of any potential impacts, and based on that assessment,
identifies any potential for adverse effects on groundwater and surface water resources (and their uses).
In addition, the need for monitoring and/or mitigation is also assessed. This Level 2 report also provides
recommendations regarding monitoring and/or mitigation.

To facilitate the review of this document, Table 1 is provided with a quick reference to sections and
appended material included in this report, for the items listed above (items a through n) for this Level 2
Hydrogeological Report.

2 “exp.
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Table 1: Reference Location for Key Report Elements
Item Reference Location
Water wells Summary — Section 4.4
Impacts - Section 6.2
Springs Summary — Section 4.8

Impacts — Section 6.6

Groundwater aquifers

Summary — Section 4.4
Impacts - Section 6.2

Surface water courses and bodies

Summary — Section 4.8
Impacts — Section 6.6

Discharge to surface water

Summary — Section 4.8
Impacts — Section 6.6

Proposed water diversion, storage and drainage
facilities on site

Summary — Section 4.8
Impacts — Section 6.6

Methodology

Section 2

Description of the physical setting including local
geology, hydrogeology and surface water systems

Geology — Section 3.3
Hydrogeology — Section 4

Surface Water Systems — Section 4.8

Water budget Section 6.4
Impact assessment Section 6

Mitigation measures including trigger mechanisms Section 6.7
Contingency plan Section 6.7
Monitoring Plan Section 6.7

Technical support data in the form of tables, graphs
and figures, usually appended to a report.

Refer to attached Appendices
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2 Assessment Methodology

This assessment included a background information review to characterize the Site setting, detailed site-
specific field work to characterize local conditions and the use of specific analysis methods for the impact
assessment.

Standard hydrogeologic field and analysis methods were used for this study. The specific methodologies
used for each step of the characterization and analysis are outlined in the respective Sections of this report.

2.1 Information Review

As part of this Study the following information sources were used:

1. Upper Thames River Conservation Authority website: http://thamesriver.on.ca/water-
management/thames-river-levels/

2. Ontario Ministry of Environment, Conservation and Parks Water Wells Database:
https://www.ontario.ca/environment-and-energy/map-well-records

3. Upper Thames River Conservation Authority; August 12, 2011: Upper Thames River Source
Protection Area Amended Proposed Assessment Report, Revised:
http://www.sourcewaterprotection.on.ca/ar UTRCA.html.

4. Groundwater Science Corp.2007. Hydrogeological Assessment, Demar Aggregates Inc.,
Proposed Fallon Pit, Part Lot 1, Concession 6, Township of Middlesex Centre. September

5. EXP Services Inc. (EXP). 2015. Level 2 Hydrogeological Assessment, 21558 Olalondo Road,
Municipality of Thames Centre, Middlesex County, Ontario. Report No. LON-0012927-EN.
October.

6. EXP Services Inc. (EXP). 2018a. Geotechnical Investigation. Olalondo Pit — Underwater
Extraction, London, ON. Project No LON-00015778-GE. March.

7. Bedrock Geology of Ontario, Southern Sheet, Map 2544, 1:1,000,000 scale, Ministry of Northern
Development and Mines, 1991.

8. Ontario Division of Mines, Map P1048, Quaternary Geology, Lucan Area, Southern Ontario,
1975, Scale 1:50,000.

9. Physiography of Southern Ontario, Map 2715, Ontario Geological Survey, 1:600 000 scale, 1984.

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

11. Thornthwaite, C. W. & J. R. Mather. 1957. Instructions and Tables for Computing Potential
Evapotranspiration and the Water Balance. Centerton, N.J., Laboratory of Climatology,
Publications in Climatology, v. 10, no. 3, p. 185-311.

12. The Ontario Geological Survey. 2003. Surficial Geology of Southern Ontario.

13. Barnett, PJ., Cowan, W.R. and Henry, A.P. 1991. Quaternary Geology of Ontario, southern sheet;
Ontario Geological Survey, Map 2556, scale 1:1,000,000.

The Hydrogeological Assessment reports for the proposed Fallon Pit (Groundwater Science Corp, 2007)
and 21558 Olalondo Road were consulted due to their close proximity to the current Site (adjacent to the
north and to the northeast, respectively). Relevant information from these reports has been reviewed and
incorporated into this report, to supplement the current information, where appropriate.
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2.2 Site Investigation / Field Program

In order to examine the subsurface soil and groundwater condition, a field program was carried out at the
Site beginning in November 2017. At that time, nine (9) boreholes, including five (5) monitoring wells were
advanced at the site along with eleven (11) test pits.

2.21 Borehole Drilling and Monitoring Well Installation

The borehole drilling program included completion of 9 boreholes across the property with installation of
monitoring wells in 5 boreholes (BH1 (MW), BH2 (MW), BH6 (MW), BH7 (MW) and BH9 (MW)) to allow for
hydrogeological evaluation. Borehole drilling and monitoring well installation was completed by London Soil
Test of London ON under the technical supervision of EXP. The boreholes were advanced to depths of
approximately 3.7 to 12.8 m below grade. The location of the boreholes and monitoring wells are shown in
Drawing 2. The placement of borehole locations was based on best anticipated locations (accounting for
existing Site excavation activities), to investigate the soil stratigraphy, the presence/absence and thickness
of gravel deposits, measurement of groundwater depths and flow directions within the Site boundaries and
to provide general Site coverage.

Boreholes were completed using a track-mounted drill rig and standard 21 cm (8”) OD hollow stem auger
drilling techniques. During the drilling, the stratigraphy in the boreholes was examined and logged in the
field by EXP technical personnel. Representative samples of the soils found in the boreholes were
submitted for laboratory testing that included moisture content and gradation. Copies of the field borehole
(well) logs are provided in Appendix B. Copies of the soil gradation analyses are included in Appendix
C.

Groundwater monitoring wells were installed within 5 of the boreholes. All wells were constructed from
5.1cm (27) diameter, schedule 40, polyvinyl chloride (PVC), flush-threaded casing. The appropriate number
of risers was coupled with screen sections via threaded joints to construct the well. The well screens
consisted of PVC pipe with 0.010-inch factory-generated slots. Well construction details are provided in
Table 2.

A primary filter pack consisting of Silica Sand was placed around the well screen in the borehole and
extended above the top of the well screen. Hole Plug, a swelling Bentonite clay that forms an effective
barrier to the vertical movement of fluids when installed in a boring, was used as a seal above the filter
pack.

Monitoring wells were developed after installation. The wells were developed to:

» remove fine soil particles adjacent to the well screen that may otherwise interfere with water quality
analyses;

» restore the groundwater properties that may have been disturbed during the drilling process;
» improve the hydraulic communication between the well and the geologic materials; and,
* remove water, if any, added during the drilling process.

Wells were generally developed by removing a minimum of ten times the volume of water contained in the
well casing (casing volume) where possible using rigid high density polyethylene (HDPE) tubing fitted with
Waterra™ inertial pumps.

Iy
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Table 2: Monitoring Well Construction Details

Comoletion Screen Assumed Assumed Top
Well ID P Ground Surface of Pipe Screened Strata
o el i () Elevation (m) Elevation (m)
BH1 (MW) 8.2 3.0 105.1 106.1 Sandy Gravel
BH2 (MW) 7.0 3.0 105.5 106.5 Sand and Gravel
BH6 (MW) 3.1 1.5 98.1 99.5 Sand and Gravel
BH7 (MW) 12.2 3.0 99.5 100.3 Silty Clay Till
BH9 (MW) 3.4 1.5 98.3 99.1 Sandy Gravel

The current property owner is considered to be the owner of all wells installed at the Site (“well owner”,
Section 1.0, Regulation 903). When the use of the monitoring wells is no longer required, the well owner
must arrange for their abandonment by a licenced well contractor in accordance with the procedure outlined
in the Ontario Water Resources Act - R.R.0. 1990, Regulation 903 - Amended to O. Reg. 128/03.

2.2.2 Test Pit Investigation

In addition to the boreholes, eleven (11) test pits were advanced across the Site on November 9, 2017
using a tracked excavator provided by the client. The test pits were excavated to depths from 1.1 m bgs
(Test Pit TP4) to 3.8 m bgs (Test Pit TP1). The locations of the test pits are depicted on Drawing 2 and
the Test Pit Logs are included in Appendix B. After sample collection, the test pits were backfilled using
the excavated soil and nominally compacted using the excavator bucket.

The test pits were arranged in a grid pattern at the Site to characterize the stratigraphy and, more
specifically, to characterize the depths and thickness of the sand, sand and gravel and gravel deposits at
the Site as well as the thickness of overlying deposits and fill materials above the sand and gravel deposits.

EXP staff continuously monitored the test pit excavation activities to log the geologic details of recovered
soil samples and record the depth of soil sample collection and total depth or test pit excavation. Field
observations are summarized on the test pit logs provided in Appendix B.

2.3 Groundwater Sampling

The groundwater depths below ground surface in Monitoring Wells BH1 (MW), BH2 (MW), BH6 (MW), BH7
(MW) and BH9 (MW) have been measured on a seasonal basis, starting on December 6, 2017 and
continuing to April 2018, using an electronic water level meter. The water level readings are summarized
in Section 4.3 of this report.

The monitoring wells were equipped with a new dedicated 38 mm diameter polyethylene non-weighted
bailer for purging and sampling. Procedure dictates that prior to collecting groundwater samples, the
monitoring well(s) be purged of standing water to draw in fresh formation water from the shallow aquifer.
Purging continues until either five (5) wetted well volumes are removed, or the well is purged to dryness
twice. The monitoring wells were purged as per EXP’s standard operating procedures on December 6,
2017.

A summary of the groundwater samples collected from the groundwater monitoring wells and the chemical
parameters analyzed is provided in Table 3.
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Table 3: Summary of Groundwater Samples Submitted for Chemical Analyses

Sample/Monitoring Well ID Analysis
BH6 (MW) *RCAP
BH7 (MW) *RCAP
BH9 (MW) *RCAP
Note: RCAP — Rapid Chemical Analysis Package includes a suite of metals and other inorganic parameters,

dissolved organic carbon and physical parameters such as arsenic, cadmium, chloride, chromium, lead, sodium, zinc,
Nitrate-Nitrite, Sulphate, Orthophosphate, Dissolved Organic Carbon, Alkalinity, Conductivity, Hardness, Langlier
Index,etc. The full list of analyzed parameters is found in Appendix D, Analytical Results.

The samples were labelled using a unique sampling number. The groundwater samples were placed in a
chilled and insulated cooler for storage and during transportation to the receiving laboratory, Maxxam, under
Chain of Custody protocols within 12 hours of sample collection. New disposable gloves were used for the
collection of each groundwater sample to minimize the potential for sample cross-contamination. The
samples collected for the analysis were placed in clean new screw capped sample bottles supplied by
Maxxam Analytics. Samples collected for the analysis of metal parameters were field filtered prior to placing
the sample within the appropriated laboratory supplied metals container.

2.4 Elevation Surveying

The relative elevations of the ground surface at each test pit and borehole/monitoring well were surveyed
using a standard surveying transit to a temporary bench mark (TBM — northeast abutment of the weigh
scale, northeast corner of the site: Assumed Elevation 100.00 m).

7 “exp.
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3 Site Description

3.1 Site Location

The gravel pit is located at 21515 Olalondo Road in Middlesex Centre (Concession 6 North Part Lot 1
former London Township, Registered Plan 33R392 Parts 1 and 3. The total area of the property is
approximately 25.4 Hectares (63 acres). The Site is approximately rectangular, as shown in Drawing 1.

The overall study area is bound by agricultural land to the west, a woodlot to the southwest, gravel pits to
the east and forested land bordering the North Thames River to the south. To the north of the site is
farmland and a pond which is a rehabilitated gravel pit. The north Thames River is approximately 170 m
south of the Site.

3.2 Site Description

The Site is divided into three areas; current production area, farming lands on the west (future extraction
area) and the rehabilitated area on the east portion of the site. The future extraction area is approximately
7.0 to 7.5 m higher in elevation compared to the current extraction area and the rehabilitated area. South
of the Site, the land slopes down southward towards the North Thames River. There is a woodlot located
on the southwest side of the future extraction area.

The overall study area falls within regulated lands of the Upper Thames River Conservation Authority
(UTRCA) and is located within the limits of the Plover Mills Corridor Watershed, which is in turn located
within the North Thames River sub-Watershed of the Thames River. The site ultimately drains to Lake Erie.
Although Ministry of Natural Resources mapping indicates the presence of water bodies, no visible surface
or closed drainage features were observed within the Site boundary during EXP Site visits (Drawing 3).

The north branch of the Thames River is the major drainage feature in the overall study area, and is located
approximately 170 m south of the Site, at its closest point. From here, the river flows southwest into
Fanshawe Lake, located approximately 500 m southwest of the Site.

3.3 Geology

3.3.1 Bedrock Geology

The Site is underlain by limestone bedrock of the Dundee Formation (OGS, 2011). This formation consists
of 60 to 160 feet (18 to 49 m) of light brown, medium-grained with some minor chert (Hewitt, 1972), and is
part of the Algonquin Arch, which forms a ridge along the southwestern Ontario peninsula between the
Michigan Basin (to the northwest) and the Appalachian Basin (to the southwest). Bedrock is generally not
exposed in the area.

Review of bedrock topography mapping (Drawing 4; OGS, 1978) indicates the bedrock surface at an
elevation in the range of 850 to 825 ft, which corresponds to an approximate elevation of 259 to 251 m.
The bedrock surface generally slopes to the south or southeast in this area.

Review of MECP Well records for the area (Appendix E) indicate 10 wells within 500 m of the Site
intersected bedrock at depths between 9 and 32 m (30 and 106 ft). Based on an approximate ground
surface elevation ranging from 288 to 267 m in the general area of the Site, this equates to a bedrock
elevation of approximately 256 m (840 ft), which is consistent with the bedrock topography mapping.
Bedrock was not encountered during the investigation completed at the Site.

Iy

; “ex P’



Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
July 2018

3.3.2 Overburden Geology

The physiography of Southwestern Ontario was altered significantly by the glacial and interglacial periods
that took place throughout the Quaternary period. The overburden deposits which are present in the study
area were formed by numerous glacial events during the late Wisconsinan glacial stage approximately
10,000 to 23,000 years before present. There were two distinct glacial lobes present in Southwestern
Ontario during this period. The Huron Lobe advanced from Lake Huron southwards, and the Erie Lobe
advanced from the northeast, receding to the east.

During the advancement of the glacial ice sheets, bedrock and unconsolidated sediments were eroded.
During the recession of the glaciers, the eroded materials were deposited in lakes, rivers and along
spillways, contributing to the present configuration of moraines, abandoned spillways, drumlins, eskers,
abandoned shorelines, and various still-water sediment deposits.

The physiography of the Site can be generally described as Spillways with Undrumlinized Till Plains to the
north of the Site (Drawing 5). The Site is located in the physiographic region called the Stratford Till Plain.
The till of the Stratford Till Plain generally is comprised of silty clay, with limited amounts of sand and gravel.
This large till plain is interrupted by terminal moraines.

Quaternary mapping completed by Barnett et. al. (1981) indicates that the quaternary geology of the Site
generally consists of sandy silt to silt matrix till of the Tavistock Till (Drawing 6). The Tavistock Till is also
described as having a silty clay matrix in the south portions and has moderate to poor clast content.

The Thames River Valley was once a glacial river, and frequently along this water course, glaciofluvial
outwash deposits are present (Drawing 7). The surficial soils over the eastern areas of the study area are
composed of typical spillway sand, sand and gravel and gravel deposits.

3.3.3 Site Specific Geology

In conjunction with the other Investigations for the Site (EXP, 2018a), 9 boreholes were completed with 5
of the boreholes having monitoring wells installed. The locations of the boreholes are provided in Drawing
2. These boreholes were terminated at a maximum depth of between 3.7 to 12.8 m below existing grade.
Borehole logs are provided in Appendix B. It is noted that boundaries of soil indicated in the logs are
inferred from non-continuous sampling and observations. Generalized stratigraphic cross-sections through
the Site, as indicated in Drawing 8, are provided as Drawing 19 and Drawing 10. The cross sections
generally show sand, sandy gravel or sand and gravel below thin layers of surficial topsaoil, silt or fill layers.

The sections are based on EXP’s site survey conducted in February 2018, and the borehole and test pit
observations of the current investigation.

Cross Section A-A’ (Drawing 9) illustrates the stratigraphy of the undeveloped area on the west side of the
site. The section runs north to south and includes the boreholes advanced in the undeveloped area and
select test pits in the current production area. The section depicts the slope in the underlying till and
variation in groundwater depth in the monitoring wells (99.06 m to 97.54 m from north to south, measured
April 18, 2018). The decline in the till and groundwater elevations from north to south identify the southerly
groundwater flow direction.

Cross Section B-B’ (Drawing 10) runs west to east across the centre of the site, approximately 240 m to
275 m north of the North Thames River. The section illustrates the variation in topography in the current
configuration of the site (approximately 105 m in the undeveloped area and 98 m in the current production
and rehabilitated areas. It also shows the depth of gravel deposits and the relationship between the shallow
unconfined groundwater elevations and bottom of gravel deposits in this area.

The Site can generally be divided into 2 sections when summarizing the soils; the west portion and the east
portion. The east portion consists of rehabilitated lands (fill soils) were aggregate extraction had previously
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occurred. The west portion consists of the current extraction and the future extraction areas. The following
summary outlines the soil conditions encountered within each portion of the Site.

West Portion:

Boreholes BH1 (MW) and BH2 (MW) were advanced in the farm area west of the pit operations (future
extraction area). From the ground surface, these boreholes encountered 280 and 350 mm of topsoil
material, respectively. Beneath the topsoil in BH1 (MW) and BH2 (MW), brown silt was encountered. The
thickness of the silt varied from about 0.4 to 1.0 m at the borehole locations. Sand/sandy gravel/sand and
gravel was encountered beneath the silt. In the future extraction area, the sand/sandy gravel/sand and
gravel ranged in thickness in the from 5.2 m to 7.5 m. In the current production area, the sandy gravel
ranged in thickness from 0.5 to 3.5 m. Silty clay till was encountered underlying the sandy gravel on the
west portion of the site. All test pits and boreholes were terminated in the till.

East Portion:

The east portion of the site was surfaced with fill materials. The fill materials consisted of silty clay, clayey
silt, sandy silt and sand and gravel. Fill materials ranged in thickness from 0.7 to 1.8 m. Underlying the fill
sandy gravel/sand and gravel was typically encountered. The sandy gravel/sand and gravel ranged in
thickness from 0.6 to 1.6 m. Silty clay till was encountered below the sand and gravel in most test pits and
boreholes. Test pits and boreholes were typically terminated in the till.
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4 Hydrogeologic Setting

In additional to the shallow groundwater information collected from the boreholes and test pits completed
at the Site, the following documents were reviewed to gain an understanding of the hydrogeological
conditions in the area:

* Dillon Consulting Limited and Golder Associates Ltd. Middlesex-Elgin Groundwater Study, Final
Report, submitted to Middlesex and Elgin Counties, dated July 2004, henceforth referred to as the
Middlesex-Elgin Groundwater Study.

» Goff, K and D.R. Brown, 1981. Ground-Water Resources. Thames River Basin Water Management
Study Technical Report. Ontario Ministry of the Environment, Water Resources Report 14

« MECP Well Records within 500 m of the perimeter of the Site.

* Thames-Sydenham and Region Source Protection Committee. 2011. Upper Thames River Source
Protection Area, Approved Updated Assessment Report. 12 August.

4.1 Regional Aquifer

The bedrock aquifer consists of limestone from the Dundee Formation. The water quality is generally high
with elevated levels of iron, sodium and chloride in some wells. As with the intermediate depth and deep
overburden aquifers, the bedrock aquifer is confined by the overlying till material, which generally ranges
in thickness from 18 to 50 m bgs around the City of London.

Flow direction in the deeper confined aquifer(s) and regional groundwater system has not been assessed
as part of this investigation. However, as part of the Middlesex-Elgin Groundwater Study (Dillon and Golder,
2004), groundwater flow within the deeper aquifer was generally in a south-southwest direction.

The limited water level information for the bedrock wells from MECP well records and bedrock topography
mapping suggests that the groundwater flow direction generally trends towards the south. This is consistent
with the regional information provided in the Dillon and Golder (2004).

4.2 Local Aquifer

In the area of the Site, the near-surface subgrade soils are generally comprised of sand and gravel soils
which have a relatively high permeability, and act primarily like as an unconfined aquifer, maximizing
infiltration. Shallow overburden aquifers are discontinuous in nature, and are expected to be linked more
directly to precipitation and recharge compared to the intermediate and deep overburden aquifers.

Deeper overburden aquifers generally consist of saturated sand and gravel deposits in the overburden and
are very discontinuous in nature due to the heterogeneous nature of glacial deposits. Sand and gravel
layers are present in the glacial till sheets. These deeper overburden aquifers are generally confined by
overlying silt, clay and till deposits which limit vertical migration of shallow groundwater.

Locally, shallow groundwater flow is expected to follow the local topography, and generally drain towards
the south towards the Thames River. However, as discussed below, current and historic aggregate
excavating practices appear to have influenced shallow groundwater flow in the area. On a regional scale,
the deep overburden and bedrock aquifers flow direction is reported to be towards the south-southwest
(Dillon and Golder, 2004).
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4.3 Site Specific Groundwater Flow

Five monitoring wells were installed between November 28" and December 4th, 2017 at the Site during an
investigation conducted by EXP. The five wells (BH1 (MW), BH2 (MW), BH6 (MW), BH7 (MW) and BH9
(MW)) were installed to depths between 3.1 m and 12.2 m below ground surface (bgs).

Stabilized water level measurements have been obtained at the site since December 6, 2017, and are
summarized in Table 4.

Table 4: Summary of Groundwater Elevations

Depth to Groundwater (m bgs)

Date (Assumed Groundwater Elevation, m)’
BH1 (MW) BH2 (MW) BH6 (MW) BH7 (MW) BH9 (MW)
Lseamed Sround, 105.1 105.5 98.1 99.5 98.3
December 6, 2017 Dry Dry (19'2%) (3'5%) (:)'71.?)
December 15, 2017 Dry Dry (;'é;) (g'bj.l) (:)}2.41')
December 21, 2017 Dry Dry (;'7%) (\(2?':2,) (8'7?2)
January 16, 2018 Dry Dry (;%) (gﬁ;) (8'77. ,55)
April 18, 2018 (;'76.% (gé?) (8'73.3) (529'67.2) (882.?))
NOTES

1 — Relative to local datum.

It is important to note that these elevations are indicative of the stabilized shallow water table within the
Site, which is generally contained within sandy gravel or sand and gravel deposits which overly the natural
silty clay till soils. Shallow groundwater flow across the overall study area is typically affected by the soil
permeability (with preferential flow paths through granular soils), following trends in the surface topography
and can be influenced by low areas and drainage channels which can cause short term surface water
ponding and concentrated infiltration.

Shallow groundwater flow across the overall subject area and within the Site is typically affected by the soil
permeability, topography and drainage. Intermediate and deep aquifers are significantly less affected by
surface conditions. The groundwater generally appears to be found within the shallow sandy gravel to sand
& gravel layer in the boreholes and test pits. Based on the groundwater depth measurements taken at the
monitoring wells on April 18, 2018, the inferred direction of shallow groundwater flow is to the north towards
a flooded aggregate pit (Drawing 13). The groundwater gradient appears to drop an average of
approximately 0.75 m over a distance of 200 m. It is noted that the water levels within BH2 (MW) were not
included within the groundwater contour map as the water levels were within the bottom of the well screen
which is screened within the till layer, and likely represent water that is “trapped” due to the low-permeability
of the till in comparison to the overlying permeable sand and sand and gravel.

In seasonally wet conditions, where groundwater levels are high, the gradient may be higher. The highest

groundwater elevations observed within Boreholes BH1 (MW), BH2 (MW), BH6 (MW) and BH9 (MW) occur
on April 18, 2018. The lowest groundwater elevation was recorded onsite on December 6, 2017.
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4.4 Local Water Use

The area surrounding the subject overall study area is not municipally serviced with water or sewer. Based
on a review of the Ministry of Environment, Conservation and Parks (MECP) Well Records, there are a total
of 23 wells within approximately 500 m of the perimeter of the site. Water uses in the area include eight (8)
domestic water supply wells, eight (8) shallow observation or test hole wells and eight (8) abandoned wells
in the area located within 500 m of the Site. The approximate locations of identified wells are shown on
Drawing 11, with a summary of the well completion details provided in Appendix E.

Domestic water supply in the local area wells is generally from the limestone bedrock aquifer or confined
sand and gravel aquifers which underlie the clay and clayey silt overburden. Four (4) of the domestic water
supply wells were sourced from the bedrock aquifer and had depths ranging from 24.7 to 42.1 m bgs. The
other four (4) wells were installed in the confined and or sand and gravel at depths ranging from 21.5 to
32.3 m bgs. Static water levels for all domestic water supply wells was typically between 7.0 and 13.7 m
bgs.

It is important to note that well records (sourced from the MECP) have some inherent limitations, and
although comprehensive well data is available, the listings may not be entirely complete, and may not
accurately record the presence of shallow or dug wells, which were not registered when constructed. In
addition, in some cases, wells could have been abandoned in the past but this was not communicated to
the MECP. Further, the soil types identified in the well logs have been prepared by well drillers, which may
have used a simplified soil characterization nomenclature, which may not be consistent with the Unified
Soil Classification system which has been utilized in the Hydrogeological Report for classification of the
soils.

Given the location of the Site, and the lack of shallow (< 13 m) water supply wells within 500 m of the Site
and the presence of relatively impermeable materials overlying the confined and bedrock aquifers used for
water supply, the risk that gravel extraction activities within the shallow sand, sand and gravel and gravel
deposits found in the test pits and boreholes on Site to be licenced will impact the potable water supplies
in the area is low.

4.5 Significant Groundwater Recharge Areas (SGRA)

As defined in the Clean Water Act (2006), an area is a significant groundwater recharge area fif,

1. The area annually recharges water to the underlying aquifer at a rate that is greater than the rate
of recharge across the whole of the related groundwater recharge area by a factor of 1.15 or more;
or

2. The area annually recharges a volume of water to the underlying aquifer that is 55% or more of the
volume determined by subtracting the annual evapotranspiration for the whole of the related
groundwater recharge area from the annual precipitation for the whole of the related groundwater
recharge area.

The Thames-Sydenham and Region Source Protection Committee has prepared an assessment report for
the Upper Thames River Source Protection Area. As defined by the Clean Water Act (2006) and identified
by the Thames-Sydenham and Region Source Protection Committee, the Site is located within a SGRA
(Drawing 14).

4.6 Highly Vulnerable Aquifers (HVA)

The susceptibility of an aquifer to contamination is a function of the susceptibility of its recharge area to the
infiltration of contaminants. As defined in the Clean Water Act (2006), the vulnerability of groundwater
within a source protection area shall be assessed using one or more of the following groundwater
vulnerability assessment methods:

1. Intrinsic susceptibility index (ISI).
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2. Aquifer vulnerability index (AVI).
3. Surface to aquifer advection time (SAAT).
4. Surface to well advection time (SWAT).

In the Thames-Sydenham and Region, HVAs were mapped using the ISI method. The ISI method is an
indexing approach using existing provincial Water Well Information System (WWIS) database. The ISI
method is described in detail in the MECP’s Technical Terms of Reference (2001). However, in short, the
ISI method is a scoring system that takes into consideration the unique hydrogeologic conditions at a
particular location. The scores are determined using a combination of the saturated thickness of each unit
and an index number related to the soil type, and as such, the scores reflect the susceptibility of the aquifer
to contamination. As defined in the MECP’s 2008 Technical Rules,

e an area having an ISI score of less than 30 is considered to be an area of high vulnerability;

* an area having an ISI score greater than or equal to 30, but less than or equal to 80, is considered
to be an area of medium vulnerability; and,

» an area having an ISl score of greater than 80 is considered to be an area of low vulnerability.

The Thames-Sydenham and Region Source Protection Committee has determined, using the ISI method,
that the Site is located within an area that is classified as a highly vulnerable aquifer (Drawing 15).

4.7 Hydraulic Conductivity of Overburden Materials

Single well response tests were not conducted as part of this investigation. However, grain size distribution
analyses were conducted on soil samples collected from five of the test pits excavated onsite, specifically
Test Pits TP2, TP3, TP8, TP10, and TP11. Test Pits TP2 and TP3 were located within the current
production area. Test Pits TP8, TP10 and TP11 were located within the rehabilitated area on the east
portion of the site.

Results are summarized in Table 5, and shown graphically in Appendix C. Estimated permeability values
were determined by the Hazen method which is based on the following formula:

K (cm/s) = C(D1o)?

where C is Hazen's empirical coefficient and assumed to be 1 and D10 is the diameter of the 10 percentile
grain size of the material. The hydraulic conductivities for the sandy gravel materials averaged about
3.3x10" cm/s, and are generally consistent with values reported by Freeze and Cherry (1979) for similar
soils.

Table 5: Summary of Grain Size Distribution Analysis and Predicted Hydraulic Conductivities

Soil Sample Soil Type Hydraulic Conlg::nt:x:tay(z::l:i)cted by Hazen
Test Pit TP2 Sandy Gravel 4.3 x10
Test Pit TP3 Sandy Gravel 4.0x 1072
Test Pit TP8 Sandy Gravel 1.2x 10"
Test Pit TP10 Sandy Gravel 4.1x 10"
Test Pit TP11 Sandy Gravel 6.4 x 10
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4.8 Surface Water Features

During various site visits to obtain water level measurements and to survey elevations, additional site
reconnaissance was conducted to document the drainage characteristics for the overall study area, and to
record any significant seeps, springs or other surface water features on the Site. This reconnaissance work
was conducted through the fall months of 2017, and at that time, the following observations were recorded
for surface water conditions at the within the study area:

- There are no significant surface water features within the proposed current and future extraction
areas. There is a tributary to the North Thames River located well north and upgradient of the
overall study area.

- The North Thames River is located to the south of the Site. The southern Site boundary
approximately 170 m from the North Thames River and a wooded area is located in between the
two.

- Following rain events, surface water appears to infiltrate quickly, with minimal surface water
ponding.

Based on the site observations noted above, there are no significant surface water features within the
current and future extraction areas, although a flooded former excavation is present immediately to the
north.

4.9 Groundwater Quality

Three groundwater samples were collected, one from each of monitoring wells BH6 (MW), BH7 (MW) and
BH9 (MW), and analyzed for a suite of metals, other inorganic parameters, dissolved organic carbon and a
suite of physical parameters.

Complete results are provided in Appendix D. No visual evidence of contamination such as separate-
phase petroleum product (i.e., visible film or sheen) or olfactory indications such as chemical odours were
observed during well purging and groundwater sampling of the wells.

The analytical results indicated that the concentrations of dissolved metals were either not detected in
excess of the laboratory RDLs or were detected at concentrations below the applicable Ministry of
Environment, Conservation and Parks (MECP) Table 2 groundwater Site Condition Standards (SCSs). All
laboratory RDLs were below the applicable MECP Table 2 SCS.

The other inorganic and physical parameters that were analyzed do not have MECP SCSs and are usually
applied for the assessment of drinking water quality and compared with the Ontario Drinking Water
Objectives (ODWOs). Since the installation of wells within the Site for the purpose of potable water supplies
is currently not planned, the analytical results for these additional analyzed parameters were not compared
with the ODWOs and were measured for reference purposes in the future should the need arise.

' “exp.



Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
July 2018

5 Consideration for Gravel Taking Activities

The Site is approximately 25.4 ha in total (hectares) with the current and future extraction area being
approximately 9 ha and the rehabilitated area being approximately 16.4 ha. Before aggregate extraction
occurs in the future extraction area, the topsoil and subsoil overlying the gravel deposits will be removed
from the operational area and the material will be stored onsite generally within berms or used for
progressive rehabilitation.

5.1 Excavation below Groundwater

For the purposes of aggregate extraction extending below the groundwater level, the following comments
are provided.

» The top of the underlying silty clay till unit as depicted in the cross sections and/or borehole logs
and test pit summary, varies from a low of approximately 94.8 m (Test Pit TP1) near the southwest
corner of the site, to a maximum of 99.5 m (BH3) at the northern side of the Site.

» The top of the till layer appears to generally slope down from west to east and from north to south
within the Site. On April 18-2018, the water table was above the till at most monitoring wells.

» The extraction plan calls for aggregate extraction down to 0.3 m above the top of the till strata. All
maximum extraction depths below the groundwater table reported are to this elevation.

Based on the water depth measurements of April 18t, 2018 in the monitoring wells located where gravel
deposits were present, the proposed extraction would remove gravel down to the underlying till unit and
therefore would extend approximately up to a maximum of approximately 1.9 m below the top of the water
table, when groundwater elevations are at their highest. It should be noted that the location of the largest
underwater extraction depth is located at BH9 (MW) (based on April 2018 groundwater measurements)
which is located in the rehabilitated area on the east side of the Site and is not expected to be used for
production again.

In the current and future extraction areas located on the west side of the Site, extraction of gravel would
extend to a maximum of approximately 1.4 m below the top of the groundwater table (based on water
observed in Test Pit TP1). Extraction from the northern portion of the current production and future
extraction area is expected to be above the top of the groundwater table. Gravel extraction depths below
the groundwater table will vary throughout the year depending on the season and precipitation
accumulation.

Therefore, gravel extraction onsite below the water table is anticipated to be completed by routine
excavation, that is, no dewatering required. In the event that dewatering is deemed necessary for the site
operations, it is important to note that any water taking in excess of 50,000 L per day will require an
Environmental Activity and Sector Registry (EASR) or Permit to Take Water (PTTW). Refer to Section 5.4
of the report for further discussion in this regard.

The rehabilitation plan should include filling all extraction areas below the water table with onsite excavated
overburden to bring the elevation back above the water table so that no extraction ponds are left onsite.
This will mean that any ponds created by extraction of gravel from below the water table will be temporary,
existing only until backfilling is complete.
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When aggregate extraction involves excavation below the water table, it is anticipated that these areas
(with a maximum depth of approximately 1.4 m) would be restored such that final rehabilitation will likely be
at elevations above the water table. EXP would recommend that the excavated areas from below the water
table be backfilled on an ongoing basis as part of a progressive rehabilitation. This is further discussed in
Section 6.5.

5.2 Well Decommissioning
No existing potable wells were observed onsite during EXP’s site work.

Monitoring wells were installed within the Site, to document stabilized groundwater conditions. Most of the
wells are positioned such that they are outside of the current production area. Monitoring wells BH1 (MW)
and BH2 (MW) are positioned in the future extraction area and will need to be decommissioned once
production begins in that area.

When the wells are determined to be no longer required they should be properly decommissioned in
accordance with Ontario Regulation 903. This regulation identifies that only certified and qualified well
drilling technicians are permitted to direct the decommissioning work for existing wells.

Decommissioning a well which is no longer in use helps to ensure the safety of those in the vicinity of the
well, prevents surface water infiltration into an aquifer via the well, prevents the vertical movement of water
within a well, conserves aquifer yield and hydraulic head and can potentially remove a physical hazard.

Care should be taken to ensure that the disturbed soils are suitably restored, to satisfy the intended land
use.

5.3 Open Cut Excavations and Groundwater Control

It is understood that excavation below groundwater is being considered for the proposed aggregate
extraction activities within the current production area and future extraction area.

Silty clay till was found underlying the sandy gravel/sand and gravel deposits in all of the boreholes and
test pits advanced in the proposed underwater extraction areas. Based on test pit observations and the
April 18, 2018 groundwater levels, groundwater generally ranges from 0.1 m to 1.7 m above the bottom of
the gravel deposits/top of the underlying silty clay till in the current and future production areas. The silty
clay till underlying the gravel deposits is relatively impermeable and would act as an aquitard. If dewatering
is to take place as part of extraction activities, an EASR or PTTW will likely be required, and is discussed
below.

5.4 Permit to Take Water Requirements

The soils information within the Site indicates the presence of aggregate below the stabilized groundwater
level, which may be considered for aggregate extraction activities. In this regard, it is anticipated that the
gravel-taking excavations could extend to approximately 1.9 m below the water table depth in the
rehabilitated area and 1.4 m below the water table in the current and future extraction areas during the
seasonally high groundwater levels of the spring time. It is not anticipated that the rehabilitated area will
excavated for production again.

The method of extraction is not known at this time, but it is important to mention that for any projects
requiring positive groundwater control with a removal rate of 50,000 litres to less than 400,000 litres per
day, an Environmental Activity and Sector Registry (EASR) or Permit to Take Water (PTTW) will be
required. PTTW applications are required for removal rates more than 400,000 L per day and will need to
be approved by the MECP per Sections 34 and 98 of the Ontario Water Resources Act R.S.0. 1990 and
the Water Taking and Transfer Regulation O. Reg. 387/04.
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The Permit to Take Water Application requires supporting documentation which outlines the construction
timing, construction methodology, plans for discharging pumped water, and calculations/analyses prepared
by qualified personnel to confirm the estimates of water taking which is required. Water taking volumes
must consider stabilized groundwater conditions, as well as seasonal groundwater changes or influences.
The application is reviewed to assess potential impacts to surface water, as well as groundwater conditions,
including review of potential impacts to nearby features which may be impacted by the proposed
development.

The preparation of Supporting Documents for a PTTW can only be carried out when additional information
regarding the excavation depths are available. Generic calculations or rough estimates of proposed
pumping volumes may be suitable for the tendering process, however the MECP requires more stringent
preparation and review of this type of supporting data, prior to issuing a Permit.

Monitoring wells can be left in place for additional water level measurements. It is noteworthy to mention
that where high water levels decrease or stabilize at lower levels in the summer and fall months, the
requirement and anticipated volumes of water being pumped for excavation dewatering are expected to
have a corresponding decrease. This may in fact be the case as seasonal monitoring of the water depths
in the monitoring wells installed onsite.

5.5 Site Rehabilitation

Iterative rehabilitation of extraction areas that extend below the water table should be completed on an
ongoing basis as extraction proceeds, essentially filling the trailing edge of the pond as the extraction
operations proceed across the Site. As recorded in Boreholes BH1 (MW) and BH2 (MW), the overburden
used for backfill will be the existing silt that currently overlies the aggregate deposit. In the event that
imported materials are utilized to restore grades in the gravel extraction areas, the characteristics of the
imported material (such as quality, grain size and moisture content) should be reviewed by the geotechnical
consultant to confirm that the material is suitable for use, and will not cause a significant reduction to the
post-construction infiltration capacity.

The final proposed land use for the extraction area is agricultural, after the subsoil and topsoil is replaced.
The overall surface drainage patterns for the rehabilitated areas of the Site are expected to be similar to
current conditions.
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6 Proposed Extraction Impacts

A

.1 Impacts to the Shallow Water Table

[=)]

No significant changes or impacts to the shallow groundwater table are anticipated while aggregate
extraction remains above the groundwater table, since the presence of granular material extends below the
shallow groundwater table, and would still permit shallow groundwater flow to occur below the area of
extraction.

When the aggregate extraction activities extend into the shallow groundwater within the current production
area and future extraction area, possible changes to the shallow groundwater system may occur. These
changes could include temporary lowering of the shallow unconfined (water table) aquifer during gravel-
taking operations below the water table due to drainage at the excavation face.

Since the depth of extraction below the water table will be limited and extraction ponds will be temporary,
changes to the groundwater system during extraction activities will be relatively small in scale and short in
duration.

Temporary ponds created by gravel extractions usually cause a lowering of the depth of the water table in
areas located immediately upgradient of the ponds and a rise in the water table immediately downgradient
from the ponds.

While detailed calculations of the expected changes in the water table using a boundary problem analysis
approach have not been completed, previous calculations for a property located in the immediate vicinity
of and to the northeast of the overall study area were completed by Groundwater Science Corp (GSC) in
their 2007 assessment of this property, and included underwater extraction. A review of their assessment
for this property indicated that the geology and hydrogeology of their property was analogous to the overall
study area. Therefore, the expected effects to the water table should be very similar to the results of their
calculations. In their analysis GSC calculated a temporary water table effect during extraction activities of
approximately 35 cm at distance of 100 m from a pond and less than 10 cm at a distance of 250 m.

The potential for gravel extraction within the current and future extraction areas appears to be shallower
(1.4 m compared with 2 m) below the depth of the water table than at the previous GSC property so one
can expect a slightly smaller temporary decline and rise in the water table depths at the respective
upgradient and downgradient edges of the Site. It should be noted however that backfilling during
rehabilitation will reverse this process as the pond elevation will rise as it is backfilled, also raising the local
water table.

The replacement of excavated granular materials with the silt backfill materials within the 0.1 to 1.7 m thick
unconfined shallow aquifer will likely also result in a rise in the water table elevation after rehabilitation is
complete, as water will be perched above the less permeable material. However, the elevation of the
unconfined aquifer was likely at its seasonal maximum when measured on April 18", 2018 and the
groundwater depth elevations over the subsequent months indicate that gravel extraction will not extend as
far below the water table as indicated by the April 18th measurement results. If we use the April 18"
measurements as representative of a worst-case scenario, water table elevation increases up to 1.0 to 1.5
m may occur in some areas. The actual amount will depend on the final depth of extraction, the composition
and consistency of the fill material used to restore grades, and the construction staging for the restoration
works.
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Rehabilitation activities should ensure that the final restored ground surface is above the water table.
Rehabilitation is best done as an iterative process with corrective steps taken as needed during progressive
rehabilitation.

6.2 Impacts to Potable Wells and Local Water Supply

Based on the review of MECP Well Records, the recorded potable wells in the area are typically sourced
from intermediate and deep overburden aquifers, which are generally confined below silt, clay and till strata.
Wells set at intermediate depths (greater than 13 m depth) and below, are not expected to be impacted by
excavations associated with the proposed gravel-taking operations, given the maximum depths of the
gravel deposits. That said, according the MECP Well Records, there are no water supply wells with depths
shallower than 21.5 m within 500 m of the Site.

The shallow depth aquifer is generally unconfined. The underlying shallow clayey silt till exhibits a low
permeability. The lower clayey silt till strata, contacted in most of the boreholes and test pits during the
hydrogeological investigation, will effectively limit both the vertical and horizontal zone of influence
impacting the wells, due to the low permeability of these soils. Any temporary dewatering operations which
may be required to deal with groundwater seepage from the overlying sandy soils and gravel deposits are
not expected to cause any long-term impacts to the aquifers which supply the nearby potable wells.

The proposed aggregate extraction activities are expected to involve up to 1.4 m of excavation below the
groundwater table in the current and future extraction areas. In this regard, consideration may be given to
conducting a pre-extraction well survey for nearby properties, which do not have municipal water service,
to verify the findings in the well records, and to check for the presence of any other non-recorded wells.
This information may be helpful in identifying potential wells which could be impacted, or to help alleviate
concerns from neighbours who may perceive an issue with their potable groundwater. It is noteworthy to
mention that this information may already be available or may be considered redundant, since much of the
area to the immediate north and east of the overall study area has already undergone development for
gravel-taking operations.

Based on a review of the well records recorded by MECP, no significant long-term impact is anticipated on
the intermediate or deep wells, either quantitatively and qualitatively since the depth of the excavations for
the gravel-taking operations are not expected to be deep enough to penetrate into the underlying aquifers.

Where significant dewatering is expected to be undertaken, an EASR or PTTW will be required. In this
regard, additional work to provide supporting documentation for the Permit application, and estimates of
dewatering may be required. Further, recommendations will be provided for groundwater conservations,
discharging pumped water, and identifying impacts to nearby structures and natural features. This type of
assessment is outside of the current scope of work.
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6.3 Impacts to Shallow Groundwater Recharge

As noted previously, the Site is located within a significant groundwater recharge area. While extracting
gravel above the stabilized groundwater level, short term impacts to the shallow groundwater quantity are
not anticipated.

In the event that future aggregate extraction activities involve excavation below the stabilized groundwater
table, the impact to shallow groundwater recharge may be impacted, depending on the size and depth of
excavation work, as well as the method of excavation. The length of time where this impact would occur
would be limited to the time when active drainage of groundwater into the excavations is occurring or during
the time that pumping of the shallow groundwater is being carried out, if required. Excavation activities
should be reviewed to ensure that groundwater conservation measures are considered in any dewatering
plan, if required.

Once excavation activities are complete and restoration of the gravel extraction area is complete, the
shallow groundwater levels would be expected to stabilize. The composition of the material used to restore
the area will impact the effective shallow groundwater recharge capacity. Where excavations are left open
and surface water can connect directly with shallow groundwater flow, post-construction recharge would
be expected to continue, with similar or enhanced recharge occurring.

The overburden soils within the overall study area and within the Site are generally comprised of silt and
sand material, which overlies the granular deposits which are to be extracted from the site. This material
is expected to be re-used to restore grades within the extracted area, as part of the site rehabilitation work.
The onsite silt and sand soils are well suited to allow for infiltration of storm water at the site, and to permit
shallow groundwater flow conditions where perched water may be present. This is particularly important,
given that the Site has been identified to be within a Significant Groundwater Recharge Area.

Where grades are restored using less permeable soils, surface run-off may increase, and the opportunity
for direct groundwater recharge would be expected to be reduced, compared to pre-construction levels. In
this regard, it would be prudent to utilize best management practices (BMP’s) to enhance post-development
infiltration rates. These may include reduced grading and swales for the west portion, if re-grading of this
area of the Site is undertaken.

6.4 Water Balance Assessment

6.4.1 Background Information

The water balance assessment for the Site was completed in accordance with the recommendations
indicated in the guidance document “Hydrogeological Assessment Submissions: Conservation Authority
Guidelines to Support Development Applications” (Conservation Ontario, 2013), and using appropriate site
condition values obtained from Table 3.1 of the MOE Stormwater Management Planning and Design
Manual (MOE, 2003).

> “exp.



Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
July 2018

The water balance is based on estimates for a typical annual period, as an expression of the mean annual
precipitation, change in groundwater storage, evapotranspiration, surficial run-off and infiltration. The
relationship in these factors can be balanced, as shown in the following equation:

Mean Annual Precipitation - Change in Groundwater Storage - Evapotranspiration = Runoff + Infiltration
where:

- Mean Annual precipitation (1011.5 mm/yr) is based on data provided by Environment
Canada, based on the 30 year average data for climate normals, using local weather
station information (London, ON).

- Long term changes in groundwater storage are assumed to be negligible (i.e. no significant
groundwater pumping or withdrawal from the aquifer). Seasonal changes are expected to
balance out over the course of a full year.

- Evapotranspiration combines evaporation and transpiration, and refers to the water lost to
the atmosphere. The rate of evapotranspiration is a function of the water holding capacity
of the soil, and varies with soil and vegetation type and amount of impermeable surface
cover. The evapotranspiration values are obtained using the method described by
Thornthwaite and Mather (1957), but are sourced from Environment Canada Data using
values for water holding capacity derived from Table 3.1 of the MOE Stormwater
Management Planning and Design Manual (MOE, 2003).

The difference between the annual precipitation and the annual evapotranspiration represents the surplus
water which is available for infiltration and surface run-off. Distribution of the surplus water to infiltration is
based on an infiltration factor based on site conditions for topography, cover vegetation and soil.

6.4.2 Pre-development and Post-development Calculations

Pre-development and Post-development water balance calculations have been carried out, and are based
on preliminary extraction plans (EXP, 2018a). In general, the site comprises a land area of about 25.4
hectares. Surface drainage for the entire Site is towards the south and therefore the water balance has not
been divided into any separate sub-catchments. However, only the western portion (about 9 ha) will be
included within the current extraction plan. The remainder of the Site will remain untouched as part of this
process.

As the current Site is not developed, there are no impervious areas in the pre-development stage. Post-
development will consist of reclaimed lands, with no impermeable surfaces. No water bodies will be present
under post-development conditions. The assumed impervious portion of the Site under post-development
is about 70%.

The drilling program completed at the Site indicates that the near surface soils at the Site are generally
sand and sand and gravels, with some silt layers, and represents soils with high infiltration potential. Based
on Ministry of Agriculture, Food and Rural Affairs mapping (Appendix F), the Site is categorized as either
60% Hydrological Soil Group (HSG) “A” and 40% HSG “B” (northwestern portion) or 70% Hydrological Soil
Group (HSG) “B” and 30% HSG “C”. For the purposes of the water balance calculations, it is assumed that
the area to be extracted is 75% within HSG Aeo/Bao, with the remainder within HSG B7o/Cso. Similarly, the
area not included for extraction is assumed to be 65% within HSG Aeo/Bao, with the remainder in HSG
B70/C30. It is noted that the surficial soils area to be extracted will likely be modified to more silty sand soils
(HSG C) after extraction is complete.

The soil water holding capacities and infiltration rate were determined using values presented in Table 3.1
of the MOE Stormwater Management Planning and Design Manual (MOE, 2003) based on the vegetative
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cover (pasture and shrubs) and the hydrologic soil group, as listed above. The pro-rated values based on
the Site conditions are presented in the calculations sheets provided in Appendix F.

Evapotranspiration values were determined using the method described by Thornthwaite and Mather
(1957). It is common practice and an accepted method by most Conservation Authorities to provide
estimates of surplus using the Thornthwaite and Mather approach, where surplus is estimated based on
precipitation minus evapotranspiration (Steenhuis and Van Der Molen, 1986). The distribution of runoff and
infiltration from the surplus water is determined from the infiltration factor for the site. An infiltration factor
of 0.85 was used for the Site based on topography (0.3), soil (0.4) and cover (0.15).

Table 6 provides a summary of the pre- and post-development water balance calculations. Calculation
worksheets are provided in Appendix F. The results suggest that there is little change expected with the
overall water balance as a result of the extraction.

Table 6: Summary of Water Balance Estimates

Pre-Extraction Post-Extraction
Item 3 3
m?/year m?/year
Total Precipitation 273,510 273,510
Estimated Evapotranspiration 155,723 154,130
Estimated Runoff 17,668 17,907
Estimated Infiltration 100,119 101,473

6.5 Environmental Considerations and Water Quality

Analytical testing on the natural subgrade soils was not conducted as part of this investigation. However,
it is important to note that Ontario Regulation 153 provides applicable standards for any fill material which
will be brought to the Site. For the purpose of importing and stockpiling materials onsite, consideration
should be given to selecting material which has concentrations consistent with, or less than the standard
concentrations identified in O. Reg. 153 for Table 1 (residential land-use) compliance.

The proposed pit will have a spills action plan in place and controlled use and/or storage of fuel. It should
be noted that the proposed pit is located adjacent to existing pits to the north and east which have been in
operation for years with similar controls.

Concerns related to water quality during gravel extraction activities are generally limited to leaks and spills
from heavy equipment, the use of lubricants, and fuel handling. These should be mitigated by confining
fuel handling activities to the east portion of the Site, where it has been rehabilitated and less permeable
soil is found and no gravel-taking activities are planned, the use of spill containment equipment where fuel
handling occurs, putting a spill action response plan in place and locating appropriate spill response
equipment/materials onsite so that any petroleum spills from trucks and heavy equipment (eg. fuel,
hydraulic oil) can be quickly addressed.

With the aforementioned measures in place, the use of fuel and lubricants on the Site will not present a
significantly increased risk to the groundwater in the area.

6.6 Impact to Surface Water Features

There are no significant surface water features present within the Site boundary. Natural environmental
features that may rely on some groundwater contribution such as a tributary creek, are located well north
of and up-gradient of the Site.
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As discussed earlier, the proposed extraction will not significantly or permanently affect water table
elevations or groundwater flow patterns at the Site.

The presence of temporary ponds at the site during the operation and prior to grades being restored with
fill material can be expected to result in an increase in the temperature of the very shallow groundwater
encountered near surface and immediately down-gradient of the temporary ponds. Given that there is
expected to be a buffer between any temporary ponds which are present at the site, and other surface
water features (such as the Thames River), it is anticipated that the subsurface flow of the shallow
groundwater will help to moderate the temperature of the shallow groundwater. Seasonal variations in the
groundwater were observed within the monitoring wells, which further support this conclusion.

Based on the proposed gravel extraction in relation to the hydrogeological setting and natural environmental
features on the Site, there is no potential for groundwater impacts to onsite natural environmental features.

6.7 Monitoring, Mitigation and Contingency Plan

It is proposed that the final rehabilitated ground surface elevation within the Site will be above the elevation
of the water table, the extraction and rehabilitation plan includes the necessary mitigation to ensure that
groundwater impacts are not significant. Considering the scale of the proposed operations and the results
of the impact assessment, additional mitigation and contingency plans are not anticipated to be necessary.

Monitoring should consist of routine compliance reporting for the operation, to ensure good operational
practices and to ensure that the rehabilitation plan is completed.

On an annual basis, it is recommended that water samples be taken for analytical testing, including
analyses for metals, inorganics and hydrocarbons. The general chemistry of the groundwater which is
reported in this report (Section 4.9) can be used as baseline conditions for future comparison, where
appropriate.

In addition, monitoring of the groundwater depths should continue on a quarterly basis to document the
groundwater table elevation changes throughout the seasons.

All groundwater quality data should be reviewed by a qualified professional to identify any signs of potential
impacts related to the onsite activities.

An annual report summarizing the above data should be prepared as a due diligence measure.
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Conclusions and Recommendations

Conclusions

Based on the results of Hydrogeological Assessment, the following findings are presented:

1)

The predominant surficial materials within the Site include deposits of silt, sand & gravel, sandy
gravel and silty clay till. Generally, the silty clay till was encountered underlying the sand & gravel
and gravel layers and continued to borehole or test pit termination depth.

The predominant shallow groundwater flow direction (based on the recent groundwater depth
measurements) is towards the north.

The overall study area is not municipally serviced with water and sewer. Based on a review of the
Ministry of Environment, Conservation and Parks (MECP) Well Records, there are 8 potable water
supply wells, 8 observation or test holes and 8 abandoned wells within 500 m of the boundaries of
the Site. The actual number of these wells that are still in use is unknown. With the exception of
the observation and abandoned wells, the water supply wells in the area are set at various depths,
generally ranging from approximately 21.5 to 42.1 m, into water-bearing sand and sand and gravel
deposits or the underlying limestone (at depths of approximately 24.4 m or greater below ground
surface (Well No. 4104593). The majority of the well logs indicate that thick clay till is found
overlying the deeper sand and limestone aquifers.

The water supply wells set at intermediate depths (greater than 13 m depth) and below, are not
expected to be impacted by gravel-taking operations within the Site. That said, according the
MECP Well Records, there are no water supply wells with depths shallower than 21.5 m within
500 m of the Site. Based on a review of the well records recorded by MECP, no significant long-
term impacts are anticipated to the intermediate or deep wells, either quantitatively and qualitatively
since the depth of the excavations for the gravel-taking operations are not expected to be deep
enough to penetrate into the underlying water supply aquifers.

No existing potable groundwater wells were observed onsite during EXP’s site work. Monitoring
wells installed as part of EXP’s investigation will be required to be decommissioned in accordance
with Ontario Regulation 903 when no longer required. This regulation identifies that only certified
and qualified well drilling technicians are permitted to direct the decommissioning work for existing
wells.

The Site is located within a Significant Groundwater Recharge Area (SGRA) and is also located in
an area that is classified as a highly vulnerable aquifer (HVA).

Hydraulic conductivities were estimated at Test Pits TP2, TP3, TP8, TP10 and TP11 based on the
results of Grain Size Distribution Analysis and calculations using Hazen’s Formula. Hydraulic
conductivities (K values) estimated for the sandy gravel ranged from 4.0 x 102 cm/s to 6.4
x10-' cm/s. These hydraulic conductivities are consistent with published values for sandy gravel
and sand and gravel.

Excavations could extend to a maximum depth of approximately 1.4 m below the stabilized
groundwater level in the current and future extraction areas. Active dewatering activities are not
anticipated to lower the stabilized water table for below water extraction. Water quantity of the
shallow unconfined aquifer may be affected for a short duration of time during gravel extraction as
a result of the volume of material being removed, however the stabilized water level is not expected
to be impacted on a long-term basis.
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9) Groundwater depths were monitored from December 5, 2017 to April 18, 2018. The highest
groundwater elevations were observed on April 18", 2018. Once gravel-taking operations are
underway, groundwater monitoring should be conducted on a quarterly basis and follow the
requirements of the Aggregate Resources Act.

7.2 Recommendations

Spill Action Response Plan

Fuel handling activities should be directed towards the east portion of the site where it has been
rehabilitated. This area is surfaced by less permeable soil is found and no gravel-taking activities are
planned. Spill containment equipment should be utilized where fuel handling occurs, and the operators
should be aware of the spill action response plan. The location of appropriate spill response
equipment/materials should be clearly identified onsite, so that any petroleum spills from trucks and heavy
equipment (eg. fuel, hydraulic oil) can be quickly addressed.

Groundwater Monitoring

When gravel extraction below the groundwater table operations commence, monitoring of the groundwater
depths should continue on a quarterly basis to document the groundwater table elevations.

On an annual basis, at least two water samples should be taken for analytical testing, including analyses
for metals, inorganics and hydrocarbons. The general chemistry of the groundwater which is reported in
this report (Section 4.9) can be used as baseline conditions.

All groundwater quality data should be reviewed by a qualified engineer to identify any signs of potential
impacts related to the onsite activities. An annual report summarizing the above data should be prepared
as a due diligence measure.

Well Decommissioning
When the onsite monitoring wells are determined to be no longer required they should be properly
decommissioned in accordance with Ontario Regulation 903.

Site Restoration

For the purpose of importing and stockpiling materials within the Site, consideration should be given to
selecting material which has concentrations consistent with, or less than the standard concentrations
identified in O. Reg. 153 for Table 1 (residential land-use) compliance.

In the event that imported materials are utilized to restore grades in the gravel extraction areas, the
characteristics of the imported material (such as grain size and moisture content) should be reviewed by
the geotechnical consultant to confirm that the material is suitable for use, and will not cause a significant
reduction to the post-construction infiltration capacity.

Final site grades should ensure the final restored ground surface is above the water table.
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9 Qualifications of Assessor

EXP Services Inc. provides a full range of environmental services through a full-time Earth and
Environmental Services Group. EXP’s Environmental Services Group has developed a strong working
relationship with clients in both the private and public sectors and has developed a positive relationship
with the Ontario Ministry of the Environment and Climate Change. Personnel in the numerous branch
offices form part of a large network of full-time dedicated environmental professionals in the EXP
organization.

This report was co-authored by Mr. Eric Buchanan. Mr. Buchanan is an Engineer in Training (EIT) who
has been thoroughly trained in conducting geotechnical and hydrogeological assessments. He obtained a
Bachelor of Engineering in 2014 from Lakehead University and has been working in the geo-science field
for over 7 years. He has authored and reviewed reports for numerous projects including residential and
commercial developments that require geotechnical and hydrogeological input, and calculated groundwater
removal quantities for short- and long-term construction.

This assessment was co-authored by Mr. Michael Venhuis, P.Geo. Mr. Venhuis is a hydrogeologist and
environmental geoscientist with more than 18 years experience in the environmental field, and is a licensed
Professional Geoscientist (P.Geo.) in Ontario, Saskatchewan and British Columbia. He obtained a
Master’s of Science (M.Sc.) in 2001 from the University of Waterloo, and has worked in the Hydrogeological
and Geochemical field since that time. His technical undertakings have included work in the following fields:
expert review for municipal and government agencies, hydrogeological assessments; contaminated Site
investigations; environmental Site characterization; groundwater monitoring program design and reviews,
soil and groundwater sampling and data evaluation; data analysis; interpretation and technical report
preparation; Phase I, Il, and Ill Environmental Assessments; project coordination; Permit to Take Water
application preparation (Ontario); proposal preparation and client liaison.

This assessment was reviewed by Mr. Botel Chiu, P. Eng. who has been thoroughly trained in conducting
geotechnical and hydrogeological assessments. He has obtained a Master of Engineering Degree in
Geotechnical Engineering specializing in environmental and hydrogeological assessments and is a
Qualified Person (QP) registered with the Ontario Ministry of Environment, Conservation and Parks
(MECP). Mr. Chiu is the Senior Discipline Manger of Earth and Environment for Southwestern Ontario as
well as London Branch Manager and has over 25 years of experience in consulting engineering under the
Guideline of Professional Engineers Providing Geotechnical Engineering Services under the Professional
Engineers Act in Ontario. He is a recognized technical specialist within the EXP organization and in the
industry for the geotechnical and environmental fields. Mr. Chiu has been retained by various developers,
municipalities and conservation authorities as the geotechnical expert in hydrogeological assessments and
has testified as an expert witness in Ontario Municipal Board hearings and Municipal Councils related to
groundwater hydrogeology and geotechnical matters for land development and construction.
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10 General Limitations

The information presented in this report is based on a limited investigation designed to provide information
to support an assessment of the current hydrogeological conditions within the subject property. The
conclusions and recommendations presented in this report reflect site conditions existing at the time of the
investigation. Consequently, during the future development of the property, conditions not observed during
this investigation may become apparent. Should this occur, EXP Services Inc. should be contacted to
assess the situation, and the need for additional testing and reporting. EXP has qualified personnel to
provide assistance in regards to any future geotechnical and environmental issues related to this property.

Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our clients, with the
usual thoroughness and competence of the engineering profession. It is intended that the outcome of this
investigation assist in reducing the client's risk associated with environmental impairment. Our work should
not be considered 'risk mitigation'. No other warranty or representation, either expressed or implied, is
included or intended in this report.

The comments given in this report are intended only for the guidance of design engineers. The number of
test holes required to determine the localized underground conditions between test holes affecting
construction costs, techniques, sequencing, equipment, scheduling, etc. would be much greater than has
been carried out for design purposes. Contractors bidding on or undertaking the works should in this light,
decide on their own investigations, as well as their own interpretations of the factual borehole results, so
that they may draw their own conclusions as to how the subsurface conditions may affect them.

EXP Services Inc. should be retained for a general review of the final design and specifications to verify
that this report has been properly interpreted and implemented. If not afforded the privilege of making this
review, EXP Services Inc. will assume no responsibility for interpretation of the recommendations in this
report

This report was prepared for the exclusive use of The Municipality of Middlesex Centre and may not be
reproduced in whole or in part, without the prior written consent of EXP, or used or relied upon in whole or
in part by other parties for any purposes whatsoever. Any use which a third party makes of this report, or
any part thereof, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. EXP Services 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.

We trust this report is satisfactory for your purposes. Should you have any questions, please do not hesitate
to contact this office.
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— Site Boundary

Bedrock surface elevation (ft) in a well or
test-hole.

670 Contours on bedrock surface (ft).

Note: adapted from Ontario Geological Survey. 1968. Bedrock
Topography Series: St Thomas Sheet, Southern Ontario, Map P.482.
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Hydrogeological Assessment
Olalondo Pit Underwater Extraction

21515 Olalondo Road, Middlesex Centre, Ontario

BT The Municipality of Middlesex Centre

e Bedrock Topography

DRAWN BY: REVEWED BY:

E.B. M.V.
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-
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-LEGEND- Limestone Plain
‘ Approximate Site Location

[:l Shale Plain Hydrogeological Assessment

- Till Moraine D Bevelled Till Plain Olalondo Pit Underwater Extraction

21515 Olalondo Road, Middlesex Centre, Ontario
- Kame Moraine ‘:‘ Shallow Till and Rock Ridges

Bare Rock Ridges and

D Till Plain (drumlinized) ! Shallow Till -

Clay Plain The Municipality of Middlesex Centre
o "
¢ ¢ | Drumlins
‘:‘ Sand Plain

" ; i Site Physiography
Till Plain (undrumlinized) ’Z] e

Spill Note: adapted from Ontario Geological Survey 2010. Surficial geology of Southern Ontario; Ontario Geological Survey,
pillway Miscellaneous Release--Data 128-REV.

[y EXP Services Inc.
[ e N
|#” 7] Beaches and Shorecliffs 10000 m eXP. 1L57(CJ|1 Roobrl\ln SN |;\I|/| (I)R:Sad
ondon, ON,

== e e PPN S
| Escarpment APRIL 2018 LON-00015778-HG | 5




-LEGEND-
‘ Approximate Site Location

Glaciolacustrine deposits: sand, gravelly
sand and gravel; nearshore and beach de-
posits

Glaciolacustrine deposits: silt and clay,
minor sand; basin and quiet water deposits

Glaciofluvial outwash deposits: gravel
and sand; includes proglacial river and del-
taic deposits

Glaciofluvial ice deposits: grav-
el and sand; minor till; includes esker,

kame, end moraine, ice-marginal delta and

subaqueous fan deposits

Rannoch Till (Huron-Georgian Bay
lobe): silt to clayey silt matrix becoming
finer grained southward, highly calcareous,
clast poor

Port Stanley Till (Ontario-Erie lobe): silt
| to sandy silt matrix becoming silt to silty
clay near Lake Erie, strongly calcareous,
moderate to low clast content decreasing
southward

Tavistock Till (Huron-Georgian Bay
lobe): sandy silt to silt matrix, silty clay ma-
trix in south and in north, moderate to high

carbonate content, clast content decreases
from moderate to poor northward

Catfish Creek Till: sandy silt to silt matrix,
strongly calcareous, moderately stony to

stony

Note: Figure adapted from Barnett, PJ., Cowan, WR. and Henry, A.P. 1991.
Quaternary geology of Ontario, southern sheet; Ontario Geological Survey,
Map 2556.

Hydrogeological Assessment
Olalondo Pit Underwater Extraction

21515 Olalondo Road, Middlesex Centre, Ontario

The Municipality of Middlesex Centre

e
Quaternary Geology
DRAWN BY: REVEEWED BY:
E.B. M.V.

-SCALE-

0 5,000 10,000 m

EXP Services Inc.

<
weXP. 15701 Robin's Hill Road

London, ON, N5V 0A5

DATE
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-LEGEND-

Site Boundary

Modern alluvial deposits: clay, silt, sand,
gravel, may contain organic remains

Fine-textured glaciolacustrine deposits:

silt and clay, minor sand and gravel
8a Massive to well laminated

Glaciofluvial deposits: river deposits
and delta topset facies
7b Gravelly deposits

5b Stone-poor, sandy silt to silty
sand-textured till on Palezoic terrain

Fluvial Terrace

Note: Figure adapted from The Ontario Geological Survey. 2003. Surficial
Geology of Southern Ontario

Hydrogeological Assessment
Olalondo Pit Underwater Extraction

21515 Olalondo Road, Middlesex Centre, Ontario

BT The Municipality of Middlesex Centre

Surficial Geology

E.B. M.V.

-SCALE-
0 500 1000 m

[ ™ ™ ™

EXP Services Inc.
15701 Robin's Hill Road
London, ON, N5V 0A5

*"‘exp

APRIL 2018 LON-00015778-HG| 7




-NOTES-

1. The site plan was reproduced from Google Maps and should be read in
conjunction with EXP Report LON-00015778-HG.

-LEGEND-

& BH8  Approximate Borehole Location
B TP11 Approximate Test Pit Location
— Approximate Site Boundary

Hydrogeological Assessment

Olalondo Pit Underwater Extraction
21515 Olalondo Road

Middlesex Centre, Ontario

CLENT i
The Municipality of Middlesex Centre
s Sec Location Plan
Prepared By: E.B. Reviewed By: M.V.

"-&eXP. EXP Services Inc.

15701 Robin's Hill Road, London, ON, N5V 0A5

June 2018 1:5000
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-NOTES-
-LEGEND-

Groundwater Measurement LON-00015778-HG.

Silt
2. The monitoring well groundwater elevations were

Sand/Sandy Gravel/Sand and Gravel
upon completion of test pit excavation.

Silty Sand
Silty Clay Till

1. The cross section should be read in conjunction with EXP Report

April 18, 2018. The test pit groundwater elevations were measured

" The Municipality of Middlesex Centre

Hydrogeological Assessment

™ Generalized Cross Section A - A'

E.B.

REVEWED BY:

Olalondo Pit Underwater Extraction M.V

21515 Olalondo Road

measured on

DATE
JUNE 2018

Middlesex Centre, Ontario

*exp

EXP Services Inc.
15701 Robin's Hill Road
London, ON, N5V 0A5

F=1:900, V= 1:90 (11x17)

PROJECT NO.

LON-00015778-HG
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PROJECT NO.

H

e |

1:120 (11x17)‘

LON-00015778

1:1200, V=

Hydrogeological Assessment

Olalondo Pit Underwater Extraction

21515 Olalondo Road

Middlesex Centre, Ontario

-NOTES-

1. The cross section should be read in conjunction with EXP Report

2. The monitoring well groundwater elevations were measured on

April 18, 2018. The test pit groundwater elevations were measured

upon completion of test pit excavation.

9]
T
o
~
~
)
-
o
S
g
P4
O
|
°
>
o
(0]
2
c ©
z E
g ®
- 3
[
S s = 9 =
H 8 S 7
.Gb Sanla
c =2 3 9 O
3 2 - £ 2 2
= O = O = =
O o o o o o
]
=
2] I
=
=




/<

4108914— =2 ‘
410921 - 17045195g
4104808} 7119486 o

7200102
72347541 4104593

4113432

4102076
41020790 B84 5 7>

—LEGEND—
Approximate Site Boundary

@  Water Supply- Domest
ater Supply - Domestic
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Hydrogeological Assessment
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15701 Robin's Hill Road, London, ON, N5V 0A5
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21515 Olalondo Road, Middlesex Centre, Ontario

Image Source: Google Earth Pro - Imagery October 2015
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Hydrogeological Assessment Piper Diagram

DRAWN BY: REVEWED BY:

Olalondo Pit Underwater Extraction M.B. EB.

173 EXP Services Inc.
21515 Olalondo Road, Middlesex Centre, Ontario N eX ), 15701 Robin's Hill Road
London, ON, N5V 0A5

DATE
April 2018 LON-00015778-HG
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Ste Boundary Hydrogeological Assessment e
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E TP11  Approximate Test Pit Location . . ) . .
Olalondo Pit Underwater Extraction

Groundwater Contour
Groundwater Elevation (April 18, 2018) %eXP. EXP Services Inc.

15701 Robin's Hill Road, London, ON, N5V 0A5

JULY 2018 1:5000

5 Olalondo Road, Middlesex Centre, Ontario

Groundwater Flow Direction
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Approximate Site Boundary

] Vvunerability = 2
[ ] Vunerabilty =4

|:| Vulnerability = 6

http://maps.thamesriver.on.ca

Hydrogeological Assessment

Olalondo Pit Underwater Extraction

21515 Olalondo Road, Middlesex Centre, Ontario

BT The Municipality of Middlesex Centre

TME
Significant Groundwater Recharge Areas

DRAWN BY: REVEWED BY:

E.B. M.V.

INote: Figure adapted from UTRCA online mapping software;
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Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
July 2018

Appendix B — Borehole and Test Pit Logs



exp. BOREHOLE LOG BH1 (W)

Sheet 1 of 1
Client The Municipality of Middlesex Centre Project No. _ LON-00015778-GE
Project Name _Olalondo Pit Underwater Extraction Datum Assumed
Site Location 21515 Olalondo Road, Middlesex Centre, ON Boring Date _December 4, 2017
E SAMPLES
D L
E v o w
¥ % STRATA z 8 x & 5 =
H ! <|a|y|y|w N |EE REMARKS
[o) DESCRIPTION = - > = O |VALUE( 2 =
N < = - o o0
[14 w 2 w =0
= | =2 Z |
(ftbgs) | (mbgs) (m) (72}
105.1 (mm) | (blows)| (%)
0.0 [ 0.0 [ _104.9 | TOPSOIL - 280 mm B Well Stickup: 0.93 m
0903 104.5 | SILT - brown, some clay, trace sand, trace SS| 81 | 500 ° 2 Auger HolepDiameter' 200 mm
23|07 - : ' : i 9 :

\organics, loose, moist

SAND AND GRAVEL - brown, trace to some
silt, occasional cobbles, compact to very
dense, moist

Standpipe Diameter: 50 mm

SS| S2 | 300 | 20 2

SS| S3 | 550 | 54 1

SS| S4 | 450 | 32 2

11.0| 34
- occasional clayey silt/silt pockets encountered ;': S| S5 | 3751 20 8

near 3.35 m bgs

450 | 20 3
14.8| 45| 100.6

SAND - brown, medium grained, trace silt,

compact to dense, moist 500 | 34 3 Top of Sand Pack Elevation: 100.2 m

Top of Screen Elevation: 99.9 m

18.2| 56 | 99.6

SANDY GRAVEL - brown, trace to some silt,
dense to very dense, moist

275 | 50* 2

500 | 46 3

SILTY CLAY TILL - brown, some sand, trace %’z - Bottom of Screen Elevation: 96.9 m

gravel, very stiff to hard, moist

270 82| 96.9

32.0| 9.8 §S| 810|600 | 25 15

NN

- becoming grey near 9.75 m bgs

SS|S11|250 | 50* 8

37.0[11.3] 939

\End of Borehole at 11.27 m bgs.

SAMPLE LEGEND

NOTES X AS Auger Sample SS Split Spoon M ST Shelby Tube
— ) . . . M Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report OTHER _T_ESTS ) o
LON-00015778-GE. G Specific Gravity C Consolidation
2) bgs denotes below ground surface. H Hydrometer CD Consolidated Drained Triaxial
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial

P Field Permeability = UC Unconfined Compression
K Lab Permeability =~ DS Direct Shear

WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




exp. BOREHOLE LOG BH2 (W)

Sheet 1 of 1
Client The Municipality of Middlesex Centre Project No. _ LON-00015778-GE
Project Name _Olalondo Pit Underwater Extraction Datum Assumed
Site Location 21515 Olalondo Road, Middlesex Centre, ON Boring Date _December 4, 2017
E SAMPLES
D L
E v o w
T A 2| g v | & b
H T STRATA <| S| w|w|y N |FH REMARKS
[o) DESCRIPTION = - > = O |VALUE( 2 =
N < = - o o0
14 w 2 w =0
== Z |
(ftbgs) | (mbgs) (m) (72}
105.5 (mm) | (blows)| (%)
0.0 [ 0.0 [ 1052 | TOPSOIL - 350 mm SN Well Stickup: 0.92 m
1.1 0.4 - . SS| S1 | 500 5 28 Auger Hole Diameter: 200 mm
SILT - brown, some clay, trace sand, trace 9
organics, loose, moist Standpipe Diameter: 50 mm
45| 14| 104.2 S2 1300 6 7

SAND AND GRAVEL - brown, trace silt,
occasional cobbles, compact to very dense,
moist

S3 |550 | 19 2

S4 | 450 | 42 2

S5 | 375 50* 2 Top of Sand Pack Elevation: 102.2 m

Top of Screen Elevation: 101.6 m

S6 450 | 31 4

215 6.6 | 99.0 S7 | 500 | 61 13

SILTY CLAY TILL - grey, some sand, trace
gravel, hard, moist

Bottom of Screen Elevation: 98.5 m

SS| S8 | 275 | 64 8

NN

SS| S9 | 500 | 58 10

29.5| 9.0 | 96.6

End of Borehole at 8.99 m bgs.

SAMPLE LEGEND

X AS Auger Sample SS Split Spoon M ST Shelby Tube

NOTES . _ _ _ D Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report OTHER _T_ESTS ) o
LON-00015778-GE. G Specific Gravity C Consolidation
2) bgs denotes below ground surface. H Hydrometer CD Consolidated Drained Triaxial
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial

P Field Permeability = UC Unconfined Compression
K Lab Permeability =~ DS Direct Shear

WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




fexp BOREHOLE LOG

BH3

Sheet 1 of 1

CLIENT The Municipality of Middlesex Centre

PROJECT NO. _ LON-00015778-GE

PROJECT _Olalondo Pit Underwater Extraction

DATUM _ Assumed

LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 28, 2017 Water Level
E S SAMPLES M C SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
Pl £ T|L N1 G |vaue|TE
T 'I' STRATA A L $ U o} UN . 100 . 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L Q E E R Wp W W,
ol ¢ R|Y —e—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
5 100.30 (mm) | (blows)| (%) , 10 . 20 30 | 40 |
FILL - sand, brown, some gravel, coarse |
R grained, occasional silt pockets, compact, moist % SS| 81 | 450 | 20 13 e i
99.54 ¢ p
- SILTY CLAY TILL - brown to grey, some sand, £ 4 ]
! trace gravel, occasional cobbles, hard, moist i 3 % SS| 82 | 375 31 10 Ll
| ) Wss| ss| 25| a6 | 5 4 |
o Y .
i 7 7 1
-1 SS| S4 [ 600 | 35 9 o
g ss| ss [e00| 27 | 12 ) o
B 96.64 ]
[ 4 End of Borehole at 3.66 m bgs. a
_5 —
_6 —]
_7 —
_8 —]
_9 —]
SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube
. ! . . [0 Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report LON-00015778-GE. OTHER .T.ESTS . o
2) bgs denotes below ground surface. G Specific Gravity C Consolidation . o
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. H Hydrometer CD Consolidated Drained Triaxial
4) Borehole open and dry upon completion of drilling. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial
P Field Permeability UC Unconfined Compression
K Lab Permeability DS Direct Shear
WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




fexp BOREHOLE LOG

BH4

Sheet 1 of 1

CLIENT The Municipality of Middlesex Centre

PROJECT NO. _ LON-00015778-GE

PROJECT _Olalondo Pit Underwater Extraction

DATUM _ Assumed

LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 28, 2017 Water Level
E S SAMPLES M C SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
(4 ¥ R E E| N [&)|Penetrometer ® Torvane
¥ 'I' STRATA X L $ ” 8 VALUE l1j E . 100 . 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L Q E E R Wp W W,
ol ¢ R [Y —e—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
5 97.94 (mm) | (blows)| (%) , 10 . 20 30 | 40 |
SAND AND GRAVEL - brown, occasional
R cobbles, compact to dense, moist % SS| 81 | 475 49 7 = h i
- becoming wet near 0.61 m bgs %
1 SS| S2 400 | 50 7 L N
7
4 SS| S3 (450 | 17 13 1o
—2 | 95.81 % —
SILTY CLAY TILL - grey, some sand, trace %
§ gravel, occasional cobbles, hard, moist SS| s4 | 400 | 44 11 T W By
7
B SS| S5 [ 550 | 46 11 o] |
7
_4 —]
- Z SS| S6 | 500 | 42 14 [ ] |
5 | 92.76 i 7
| End of Borehole at 5.18 m bgs. 1
_6 —]
_7 —
_8 —]
_9 —]
SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube
. ! . . [0 Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report LON-00015778-GE. OTHER .T.ESTS . o
2) bgs denotes below ground surface. G Specific Gravity C Consolidation . o
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. H Hydrometer CD Consolidated Drained Triaxial
4) Borehole open to 1.68 m bgs and ground water measured near 1.22 m bgs upon S Sieve Analysis CU Consolidated Undrained Triaxial
completion of drilling. Y Unit Weight UU Unconsolidated Undrained Triaxial
P Field Permeability UC Unconfined Compression
K Lab Permeability DS Direct Shear
WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report LON-00015778-GE.

2) bgs denotes below ground surface.

3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration.

4) Borehole open and dry upon completion of drilling.

P Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 28, 2017 Water Level
E S SAMPLES M C SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
(4 ¥ R E E| N [&)|Penetrometer ® Torvane
? 'I' STRATA X L $ U 8 VALUE lTJ E . 100 . 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L Q E E R Wp W W,
ol| G R Y —e—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
5 99.04 (mm) | (blows)| (%) , 10 . 20 30 | 40 |
08.69 | FILL - silt, brown, trace to some clay, trace sand, ss| s1 leoo!| 28 17 o i
- \compact, moist_ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 E
SAND AND GRAVEL - possible fill, brown, trace 7z
—1 silt, occasional cobbles, compact to very dense, ss| s2 [ 500 52 3 e
97 52 moist %
i SILTY CLAY TILL - brown, some sand, trace 1y % i
—2 gravel, hard, moist i j % SS| S3 | 300 30 13 hd —
Y
- becoming grey near 2.59 m bgs : ?
—3 o4 —
%
B ¥ SS| S4 (250 50* | 11 ® |
4 A1 5 _
i Z SS| S5 [ 400 | 39 10 o |
5 | 93.86 T =
| End of Borehole at 5.18 m bgs. 1
_6 —]
_7 —
_8 —]
_9 —]
SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




exp. BOREHOLE LOG BHG (W)

Sheet 1 of 1
Client The Municipality of Middlesex Centre Project No. _ LON-00015778-GE
Project Name _Olalondo Pit Underwater Extraction Datum Assumed
Site Location 21515 Olalondo Road, Middlesex Centre, ON Boring Date December 4, 2017
E SAMPLES
D L
E v 5 "
P > =
T A = o '] 14 x>
H 1 STRATA < | S| w|w|w| N E i REMARKS
0 DESCRIPTION = - > = O |VALUE( 2 =
: SIE|F|Eg| |28
= | =2 Z | x
(ftbgs) | (mbgs) (m) (72}
98.1 (mm) | (blows)| (%)

0.0 | 0.0 FILL - silt, brown, trace to some clay, some ' Well Stickup: 1.41 m
sand, trace gravel, trace topsoil, compact, =] SS| S1 1550 | 16 18 Auger Hole Diameter: 200 mm
moist Standpipe Diameter: 50 mm
SS| S2 | 300 18 14
7 Top of Sand Pack Elevation: 96.9 m
6.0 | 1.8 | 96.3 N7 Top of Screen Elevation: 96.6 m
SAND AND GRAVEL - brown, trace silt, Fos°d H Y SS| 83 425 37 14
8.0 | 24 | 95.7 |occasional cobbles, dense, wet R =N 7
SILTY CLAY TILL - brown, some sand, trace T’> CHpSS| S4 | 550 | 20 12
100! 3.1 gravel, very stiff to hard, moist S R7
- becoming grey near 3.05 m bgs f? 7 ss| s5 | 400 | 36 44 | Bottom of Screen Elevation: 95.1 m
g4
1z 7
170l 52| 929 A1 ss| s6 | 500 | 50 | 12

End of Borehole at 5.18 m bgs.

SAMPLE LEGEND

NOTES X AS Auger Sample SS Split Spoon M ST Shelby Tube
— ) . . . M Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report OTHER _T_ESTS ) o
LON-00015778-GE. G Specific Gravity C Consolidation
2) bgs denotes below ground surface. H Hydrometer CD Consolidated Drained Triaxial
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial

P Field Permeability = UC Unconfined Compression
K Lab Permeability =~ DS Direct Shear

WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




eXP BOREHOLE LOG BH7 (MW)

Sheet 1 of 1
Client The Municipality of Middlesex Centre Project No. _ LON-00015778-GE
Project Name _Olalondo Pit Underwater Extraction Datum Assumed
Site Location 21515 Olalondo Road, Middlesex Centre, ON Boring Date November 27, 2017
E SAMPLES
D L
E v o w
¥ % STRATA z 8 x & 5 =
H I <|a|y|y|w N |EE REMARKS
[o) DESCRIPTION = - > = O |VALUE( 2 =
< = - o (o))
N [14 w 2 w =0
= = Z |z
(ftbgs) | (mbgs) (m) (72}
99.5 (mm) | (blows)| (%)
0.0 | 0.0 SAND - possible fill, brown, some gravel, ' Well Stickup: 0.74 m
some clay, compact, moist SS| S1 1450 20 Auger Hole Diameter: 200 mm

Standpipe Diameter: 50 mm
42 | 1.3 SS| S2 | 370 17

- trace organics and wood encountered near
6.0 | 1.8 | 97.7 [1.27 m bgs

SILTY CLAY TILL - brown, some sand, trace
gravel, occasional cobbles, very stiff to hard,
moist

SS| S3 | 75 47

SS| S4 | 450 | 39
10.0| 3.1

- becoming grey near 3.05 m bgs ss| s5 | 50 55

SS| S6 | 450 | 34

SS| S7 | 100 | 69

SS| S8 | 500 | 48

Top of Sand Pack Elevation: 90.7 m
Top of Screen Elevation: 90.1 m

SS| S9 | 400 | 17

788 S10| 550 | 27
7

Bottom of Screen Elevation: 87.3 m

42.0]12.8] 86.7 SS|S11|400| 30

End of Borehole at 12.80 m bgs.

SAMPLE LEGEND

NOTES X AS Auger Sample SS Split Spoon M ST Shelby Tube
— ) . . . M Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report OTHER _T_ESTS ) o
LON-00015778-GE. G Specific Gravity C Consolidation
2) bgs denotes below ground surface. H Hydrometer CD Consolidated Drained Triaxial
3) * denotes: 50 blows recorded before 150 mm spoon sampler penetration. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial

P Field Permeability = UC Unconfined Compression
K Lab Permeability =~ DS Direct Shear

WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




:’v"’exp. BOREHOLE LOG BH8

Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 27, 2017 Water Level
E S SAMPLES M C SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
Pl £ T|L N1 G |vaue|TE
T 'I' STRATA A L $ U o} UN . 100 . 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L Q E E R Wp W W,
ol ¢ R [Y —e—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
5 98.89 (mm) | (blows)| (%) , 10 . 20 30 | 40 |
SAND AND GRAVEL - possible fill, brown, trace ss| s1 | 550 6 ——:Ql-
R clay, occasional silt pockets, compact, moist to % BN i
wet 7
1 SS| S2 400 | 20 v ]
7,
97.06 %
v L AN
—2 SILTY CLAY TILL - grey, some sand, trace oA % SS| S3 1300 46 -
gravel, occasional cobbles, hard, moist P2 7
i ] SS| S4 [ 400 | 46 o1 |
= V]
B 78 SS| S5 (300 | 39 ol ]
8 7
—4 v —
i 4 ]
Z SS| S6 | 75 79
5 | 93.71 7
| End of Borehole at 5.18 m bgs. 1
_6 —]
_7 —
_8 —]
_9 —]
SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube
. ! . . [0 Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report LON-00015778-GE. OTHER .T.ESTS . o
2) bgs denotes below ground surface. G Specific Gravity C Consolidation . o
3) Borehole open to 4.57 m bgs and ground water measured near 4.27 m bgs upon H Hydrometer CD Consolidated Drained Triaxial
completion of drilling. S Sieve Analysis CU Consolidated Undrained Triaxial
Y Unit Weight UU Unconsolidated Undrained Triaxial
P Field Permeability UC Unconfined Compression
K Lab Permeability DS Direct Shear
WATER LEVELS
Y Apparent ¥ Measured A Artesian (see Notes)




lﬂexp.

BOREHOLE LOG

Client The Municipality of Middlesex Centre

Project Name_Olalondo Pit Underwater Extraction

BH9 (MW)
Sheet 1 of 1
Project No. _ LON-00015778-GE
Datum Assumed

Site Location 21515 Olalondo Road, Middlesex Centre, ON

Boring Date November 28, 2017

E SAMPLES
D L
E i 5 w
¥ % STRATA z 8 x & 5 =
H i <|a|y|y|w N |EE REMARKS
0 DESCRIPTION E| 4| >| = | ©|VALLE| &=
< | 3| & 0o Qo
N 4 w 2 =
w o
£l = Z | x
(ftbgs) | (mbgs) (m) (72}
98.3 (mm) | (blows)| (%)
0.0 | 0.0 CLAYEY SILT - possible fill, brown, some ss| s1 | 250 og | Well Stickup: 0.81m
sand, some gravel, trace organics, moist N Auger Hole Diameter: 200 mm
33 (1.0 97.3 Standpipe Diameter: 50 mm
SANDY GRAVEL - brown, some silt to silty, ; SS| 82 (400 25 | 9
49 [ 15 occasional cobbles, compact to very dense, 2 B )
moist N Top of Sand Pack Elevation: 96.8 m
- becoming wet near 1.52 m bgs of - .é SS| S3 | 350 | 56 9 | Top of Screen Elevation: 96.5 m
80 | 24| 959 PIRER 7
SILTY CLAY TILL - grey, some sand, trace T’> -H-PSS| S4 | 550 | 26 14
gravel, occasional cobbles, very stiff to hard, - H
moist (. 1‘: B
AR SS| S5 | 350 | 24 10 | Bottom of Screen Elevation: 95.0 m
; ~jT-? 7,
8%
1z 7
17.0] 52 | 934 L ss| s6 [400| 81 | 10
End of Borehole at 5.18 m bgs.
SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon M ST Shelby Tube

1) Borehole Log interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report
LON-00015778-GE.

2) bgs denotes below ground surface.

M Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent A 4

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




“exp. TEST PIT LOG TP1
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R W W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 9832 (mm) | (blows)| (%) L 10 20 30 40
SANDY GRAVEL - brown, fine to coarse grained
_1 —
97.12
SILTY SAND - brown
_2 —
96.12
SAND AND GRAVEL - dense, wet
_3 —
i 94.82 i
SILTY CLAY TILL - grey, some sand, trace
94.52 | gravel
4 End of Test Pit at 3.8 m bgs.
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test

Pit Log must be read in conjunction with EXP Report LON-00015778-GE.
2) Groundwater measured near 1.8 m bgs after 3 hours.
3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

¥ Measured

A Artesian (see Notes)




“exp. TEST PIT LOG TP2
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul VE| T B , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R Wp W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
|, 97.97 (mm) | (blows)| (%) L 10 20 |, 30 | 40
SANDY GRAVEL - brown, fine to coarse grained
Grain Size Analysis
= Gravel Sand Silt E
74% 24% 2%
_1 —
96.17

SILTY CLAY TILL - brown, some sand, trace
—2 gravel

- - becoming grey near 2.4 m bgs

_3 —]
94.77
End of Test Pit at 3.2 m bgs.
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Groundwater measured near 1.5 m bgs.

3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Test pit dry at completion.

3) bgs denotes below ground surface.

“exp. TEST PIT LOG TP3
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P 'én \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R W W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 98.00 (mm) | (blows)| (%) L 10 20 30 40
SANDY GRAVEL - brown, fine to coarse
grained, occasional cobbles
= 97.50 | Grain Size Analysis -
Gravel Sand Silt
66% 26% 8%
SILTY CLAY TILL - grey, some sand, trace
1 gravel N
B 96.40 1
End of Test Pit at 1.6 m bgs.
_2 —]
_3 —]
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




“exp. TEST PIT LOG TP4
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P 'én \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R W W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 9941 (mm) | (blows)| (%) L 10 20 30 40
SILTY CLAY TILL - brown, some sand, trace 9 ot
gravel bre
- becoming grey and hard near 0.3 m bgs '92£/
B%i9% T
VOcIA:
.
—1 | 98.31 Posa -
End of Test Pit at 1.1 m bgs.
_2 —]
_3 —]
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Test pit dry at completion.

3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Test pit dry at completion.

3) bgs denotes below ground surface.

“exp. TEST PIT LOG TPS
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
(4 ¥ R E E| N [&)|Penetrometer ® Torvane
£ T STRATA FlE 7 N | § |vaue UK , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N 5 Q| E E| R W W W,
—e—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| ] 9813 (mm) | (blows)| (%) L 10 20 30 40
SILTY CLAY - possible fill, brown, with sand and
gravel
|, [97.13 ]
96.93 | SAND AND GRAVEL - brown fo=7d
SANDY SILT - brown i
96.43 iE
SILTY CLAY TILL - grey, some sand, trace 5 5f5
5~ | 96.13 | gravel Y A
“ End of Test Pit at 2.0 m bgs.
_3 —
_4 —
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




“exp. TEST PIT LOG TPG
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul VE| T B , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R Wp W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 97.85 (mm) | (blows)| (%) L 10 20 |, 30 | 40
CLAYEY SILT - possible fill, brown, with sand
and gravel
|, [ 96.85 ]
CLAYEY SILT - brown, some sand, trace gravel
96.05

SAND - brown, fine to medium grained, trace
—2 gravel, wet
- some water seepage near 1.8 m bgs

5 94.85 n
SILTY CLAY TILL - grey, some sand, trace
gravel
94.45
- End of Test Pit at 3.4 m bgs. E
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Groundwater measured near 2.0 m bgs.

3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




“exp. TEST PIT LOG TP7
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R W W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 97.60 (mm) | (blows)| (%) L 10 20 30 40
SAND AND GRAVEL - possible fill, brown, with
clay and silt
96.70
—1 SILTY SAND - brown to grey —
- becoming wet near 1.6 m bgs
_2 —
95.20
- SILTY CLAY TILL - grey, some sand, trace E
gravel
~ | 94.60
> End of Test Pit at 3.0 m bgs.
_4 —
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Groundwater measured near 1.6 m bgs.

3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




“exp. TEST PIT LOG TP8
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T| T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|9Q|E|E|R Wp W W,
6| G R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 9838 (mm) | (blows)| (%) L 10 20 30 40
SILTY SAND - possible fill, brown, with clay and
gravel
—1 97.28 n
SANDY GRAVEL - brown, fine to coarse grained
R Grain Size Analysis i
Gravel Sand Silt
76% 18% 6%
—2 | 96.28 n
SILTY CLAY TILL - grey, some sand, trace
gravel
B 95.78 1
End of Test Pit at 2.6 m bgs.
_3 —]
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Groundwater measured near 1.7 m bgs.

3) bgs denotes below ground surface.

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Test pit dry at completion.

3) bgs denotes below ground surface.

“exp. TEST PIT LOG TP9
Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
(4 ¥ R E E| N [&)|Penetrometer ® Torvane
£ T STRATA FlE 7 N | § |vaue UK , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|Q|E|E|R W W W,
0 R [Y —a—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
| | 98.85 (mm) | (blows)| (%) L 10 20 30 40
Silty SAND AND GRAVEL - possible fill, brown,
some clay
98.15
CLAYEY SILT - brown, some sand, trace gravel
_1 —]
97.15 .
SILTY CLAY TILL - grey, some sand, trace 5 5f5
) gravel /?f 14/ B
96.55 g Erz;
End of Test Pit at 2.3 m bgs.
_3 —]
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




1) Test Pit Log interpretation requires assistance by EXP before use by others. Test
Pit Log must be read in conjunction with EXP Report LON-00015778-GE.

2) Groundwater measured near 2.2 m bgs.

3) bgs denotes below ground surface.

P Sheet 1 of 1
CLIENT The Municipality of Middlesex Centre PROJECT NO. _ LON-00015778-GE
PROJECT _Olalondo Pit Underwater Extraction DATUM __Assumed
LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
3 - T| L N | € |vawe|TE
T T STRATA AlL|T Ul Ok , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|Q|E|E|R Wp W W,
6|6 R|Y —ea—i
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
|, 9815 (mm) | (blows)| (%) L 10 20 30 40
SANDY SILT - possible fill, brown, with clay and
gravel
_1 —]
E 96.55 1
SANDY GRAVEL - brown, fine to coarse
grained, wet
2 Grain Size Analysis ]
Gravel Sand Silt
95.75 69% 27% 4%
N \- caving near 2.3 m bgs i
SILTY CLAY TILL - grey, some sand, trace !
95.35 | gravel A
| 3 End of Test Pit at 2.8 m bgs. |
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube

[0 Rock Core (eg. BQ, NQ, etc.)

OTHER TESTS

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent ¥

VN Vane Sample

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

Measured A Artesian (see Notes)




:’”“eXP. TEST PIT LOG

TP11

Sheet 1 of 1

CLIENT The Municipality of Middlesex Centre

PROJECT NO. _ LON-00015778-GE

PROJECT _Olalondo Pit Underwater Extraction

DATUM _ Assumed

LOCATION _21515 Olalondo Road, Middlesex Centre, ON DATES: Boring _November 9, 2017 Water Level
E S SAMPLES MC SHEAR STRENGTH
E T|w = O G | * s Field Vane Test (#=Sensitivity)
21 v R1E E| N [&)|Penetrometer ® Torvane
Pl £ T|L N1 G |vaue|TE
T T STRATA AlE[T|ulg UK , 100 , 200 kPa
H [o) DESCRIPTION P L P I[BII \EI E T Atterberg Limits and Moisture
N L|Q|E|E|R Wp W W,
6|6 R|Y —e—
(mbgs)  ~m) T ® SPTNValue X Dynamic Cone
|, 9823 (mm) | (blows)| (%) 10 20 30 | 40
SANDY SILT - possible fill, brown, with clay and
gravel
_1 —]
96.83
- SANDY GRAVEL - brown, fine to coarse grained E
Grain Size Analysis
Gravel Sand Silt
—2 73% 24% 3% N
- caving near 2.2 m bgs
|, | 95.23 ]
SILTY CLAY TO CLAYEY SILT - grey, some
sand, trace gravel
94.73
End of Test Pit at 3.5 m bgs.
_4 —]
_5 —
_6 —
' SAMPLE LEGEND
NOTES X AS Auger Sample SS Split Spoon B ST Shelby Tube
1) Test Pit Log interpretation requires assistance by EXP before use by others. Test [ Rock Core (eg. BQ, NQ, etc.) VN Vane Sample
pad d y Yo G OTHER TESTS

Pit Log must be read in conjunction with EXP Report LON-00015778-GE.
2) Groundwater measured near 1.9 m bgs.
3) bgs denotes below ground surface.

G Specific Gravity
H Hydrometer

S Sieve Analysis

Y Unit Weight

P Field Permeability
K Lab Permeability

WATER LEVELS
Y Apparent

C Consolidation

CD Consolidated Drained Triaxial

CU Consolidated Undrained Triaxial
UU Unconsolidated Undrained Triaxial
UC Unconfined Compression

DS Direct Shear

¥ Measured A Artesian (see Notes)




Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
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Appendix C - Grain Size Distribution Analysis Data
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Appendix D — Analytical Results



LON-00015778-HG

Olalondo Pit Underwater Extraction

Water Quality

Calculated Parameters

Anion Sum

Bicarb. Alkalinity (calc. as CaCO3)

Calculated TDS

Carb. Alkalinity (calc. as CaCO3)

Cation Sum

Hardness (CaCO3)

lon Balance (% Difference)
Langelier Index (@ 20C)
Langelier Index (@ 4C)
Saturation pH (@ 20C)
Saturation pH (@ 4C)
Inorganics

Total Ammonia-N
Conductivity

Dissolved Organic Carbon
Orthophosphate (P)

pH

Dissolved Sulphate (SO4)
Alkalinity (Total as CaCO3)
Dissolved Chloride (Cl)
Total Phosphorus

Nitrite (N)

Nitrate (N)

Nitrate + Nitrite (N)
Metals

Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Bismuth (Bi)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Iron (Fe)
Dissolved Lead (Pb)
Dissolved Lithium (Li)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Phosphorus (P)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Tellurium (Te)
Dissolved Thallium (Tl)
Dissolved Tin (Sn)
Dissolved Titanium (Ti)
Dissolved Tungsten (W)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)

Dissolved Zirconium (Zr)

UNITS

me/L
mg/L
mg/L
mg/L
me/L
mg/L
%
N/A
N/A
N/A
N/A

mg/L
umho/cm
mg/L
mg/L
pH
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Table 2

790,000

25
1,000

5,000

2.7

50

3.8

87

10

70
100

10

15
490,000

20
6.2
1,100

21-Dec-17 21-Dec-17 21-Dec-17
BH6 (MW) BH7 (MW) BH9 (MW)
10.3 114 7.60
420 340 250
530 620 410
2.8 2.6 21
9.47 11.7 7.38
250 390 280
4.45 112 1.46
0.876 0.976 0.768
0.628 0.728 0.519
6.97 6.94 7.18
7.22 7.19 7.43
0.52 0.32 0.34
920 1200 720
53 35 2.0
0.015 <0.010 <0.010
7.84 7.91 7.95
28 20 37
420 340 260
46 150 59
<0.010 0.016 0.018
<0.10 <0.10 0.23
<0.10 <0.10 0.24
<5.0 18 98
<0.50 <0.50 <0.50
1.4 15 2.0
52 210 96
<0.50 <0.50 <0.50
78 160 95
<0.10 <0.10 <0.10
76000 110000 72000
<5.0 <5.0 <5.0
1.2 <0.50 1.0
1.0 <1.0 <1.0
<100 <100 <100
<0.50 <0.50 <0.50
14000 31000 26000
710 72 190
19 13 85
3.8 1.6 2.8
<100 <100 <100
1800 6600 9200
<2.0 <2.0 <2.0
4100 7500 6400
<0.10 <0.10 <0.10
100000 85000 33000
330 2100 490
<0.050 <0.050 <0.050
<5.0 <5.0 <5.0
25 13 1.5
<0.50 <0.50 0.51
<5.0 <5.0 12



I\/Ia>(/am

A Bureau Verltas Group Company

Attention: Michael Venhuis

exp Services Inc
London Branch
15701 Robin's Hill Rd
Unit 2

London, ON

CANADA N5V 0A5

Your Project #: LONO0015778

Site Location:

Your C.O.C. #: 479287-05-01

OLALONDO PIT

Report Date: 2018/01/02
Report #: R4926631
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B7T1311
Received: 2017/12/21, 16:15
Sample Matrix: Water
# Samples Received: 3
Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 3 N/A 2018/01/02 CAM SOP-00448 SM 22 2320B m
Carbonate, Bicarbonate and Hydroxide 3 N/A 2018/01/02 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 3 N/A 2018/01/02 CAM SOP-00463 EPA325.2 m
Conductivity 3 N/A 2018/01/02 CAM SOP-00414 SM 22 2510 m
Dissolved Organic Carbon (DOC) (1) 3 N/A 2017/12/28 CAM SOP-00446 SM 225310B m
Hardness (calculated as CaCO3) 3 N/A 2017/12/29 CAM SOP SM 2340 B
00102/00408/00447
Dissolved Metals by ICPMS 3 N/A 2017/12/29 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 3 N/A 2018/01/02
Anion and Cation Sum 3 N/A 2018/01/02
Total Ammonia-N 3 N/A 2017/12/28 CAM SOP-00441 EPA GS 1-2522-90 m
Nitrate (NO3) and Nitrite (NO2) in Water (2) 3 N/A 2017/12/29 CAM SOP-00440 SM 22 4500-NO3I1/NO2B
pH 3 N/A 2018/01/02 CAM SOP-00413 SM 4500H+ B m
Orthophosphate 3 N/A 2018/01/02 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index (@ 20C) 3 N/A 2018/01/02
Sat. pH and Langelier Index (@ 4C) 3 N/A 2018/01/02
Sulphate by Automated Colourimetry 3 N/A 2018/01/02 CAM SOP-00464 EPA375.4 m
Total Dissolved Solids (TDS calc) 3 N/A 2018/01/02

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise

Page 1 of 12

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



I\/Ia>(/am

A Bureau Verltas Group Company

Your Project #: LONO0015778
Site Location:  OLALONDO PIT
Your C.O.C. #: 479287-05-01

Attention: Michael Venhuis

exp Services Inc
London Branch

15701 Robin's Hill Rd
Unit 2

London, ON

CANADA N5V 0A5

Report Date: 2018/01/02
Report #: R4926631
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B7T1311
Received: 2017/12/21, 16:15
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested.

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

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Christine Gripton, Senior Project Manager

Email: CGripton@maxxam.ca

Phonet (800)268-7396 Ext:250

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311 exp Services Inc
Report Date: 2018/01/02 Client Project #: LON0O0015778
Site Location: OLALONDO PIT

Sampler Initials: MB

RCAP - COMPREHENSIVE (WATER)

Maxxam ID FUZ995 FUZ996 FUZ997
. 2017/12/21 2017/12/21 2017/12/21

Sampling Date 12:00/ 11{:45/ 15{:20/
COC Number 479287-05-01 479287-05-01 479287-05-01

UNITS MW17-9 RDL [ MW17-7 RDL MW17-6 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 7.60 N/A 11.4 N/A 10.3 N/A | 5333392
Bicarb. Alkalinity (calc. as CaC0O3) | mg/L 250 1.0 340 1.0 420 1.0 | 5333389
Calculated TDS mg/L 410 1.0 620 1.0 530 1.0 | 5333395
Carb. Alkalinity (calc. as CaCO3) mg/L 2.1 1.0 2.6 1.0 2.8 1.0 [ 5333389
Cation Sum me/L 7.38 N/A 11.7 N/A 9.47 N/A | 5333392
Hardness (CaCO3) mg/L 280 1.0 390 1.0 250 1.0 | 5333390
lon Balance (% Difference) % 1.46 N/A 1.12 N/A 4.45 N/A | 5333391
Langelier Index (@ 20C) N/A 0.768 0.976 0.876 5333393
Langelier Index (@ 4C) N/A 0.519 0.728 0.628 5333394
Saturation pH (@ 20C) N/A 7.18 6.94 6.97 5333393
Saturation pH (@ 4C) N/A 7.43 7.19 7.22 5333394
Inorganics
Total Ammonia-N mg/L 0.34 0.25 0.32 0.050 0.52 0.25 | 5333790
Conductivity umho/cm 720 1.0 1200 1.0 920 1.0 | 5335988
Dissolved Organic Carbon mg/L 2.0 0.50 35 0.50 53 0.50 | 5333328
Orthophosphate (P) mg/L <0.010 0.010 <0.010 0.010 0.015 0.010( 5336072
pH pH 7.95 7.91 7.84 5335990
Dissolved Sulphate (SO4) mg/L 37 1.0 20 1.0 28 1.0 | 5336071
Alkalinity (Total as CaCO3) mg/L 260 1.0 340 1.0 420 1.0 | 5335984
Dissolved Chloride (Cl) mg/L 59 1.0 150 2.0 46 1.0 | 5336069
Nitrite (N) mg/L 0.018 0.010 0.016 0.010 <0.010 0.010| 5334321
Nitrate (N) mg/L 0.23 0.10 <0.10 0.10 <0.10 0.10 | 5334321
Nitrate + Nitrite (N) mg/L 0.24 0.10 <0.10 0.10 <0.10 0.10 | 5334321
Metals
Dissolved Aluminum (Al) ug/L 98 5.0 18 5.0 <5.0 5.0 | 5334609
Dissolved Antimony (Sb) ug/L <0.50 0.50 <0.50 0.50 <0.50 0.50 | 5334609
Dissolved Arsenic (As) ug/L 2.0 1.0 1.5 1.0 1.4 1.0 | 5334609
Dissolved Barium (Ba) ug/L 96 2.0 210 2.0 52 2.0 | 5334609
Dissolved Beryllium (Be) ug/L <0.50 0.50 <0.50 0.50 <0.50 0.50 | 5334609
Dissolved Boron (B) ug/L 95 10 160 10 78 10 | 5334609
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311 exp Services Inc

Report Date: 2018/01/02 Client Project #: LON0O0015778
Site Location: OLALONDO PIT
Sampler Initials: MB

RCAP - COMPREHENSIVE (WATER)

Maxxam ID FUZ995 FUZ996 FUZ997
. 2017/12/21 2017/12/21 2017/12/21

Sampling Date 12:00/ 11{:45/ 15{:20/
COC Number 479287-05-01 479287-05-01 479287-05-01

UNITS MW17-9 | RDL| MW17-7 | RDL| MW17-6 | RDL |QCBatch
Dissolved Cadmium (Cd) ug/L <0.10 0.10 <0.10 0.10 <0.10 0.10 | 5334609
Dissolved Calcium (Ca) ug/L 72000 200 110000 200 76000 200 | 5334609
Dissolved Chromium (Cr) ug/L <5.0 5.0 <5.0 5.0 <5.0 5.0 | 5334609
Dissolved Cobalt (Co) ug/L 1.0 0.50 <0.50 0.50 1.2 0.50 | 5334609
Dissolved Copper (Cu) ug/L <1.0 1.0 <1.0 1.0 1.0 1.0 | 5334609
Dissolved Iron (Fe) ug/L <100 100 <100 100 <100 100 | 5334609
Dissolved Lead (Pb) ug/L <0.50 0.50 <0.50 0.50 <0.50 0.50 | 5334609
Dissolved Magnesium (Mg) ug/L 26000 50 31000 50 14000 50 | 5334609
Dissolved Manganese (Mn) ug/L 190 2.0 72 2.0 710 2.0 | 5334609
Dissolved Molybdenum (Mo) ug/L 8.5 0.50 13 0.50 19 0.50 | 5334609
Dissolved Nickel (Ni) ug/L 2.8 1.0 1.6 1.0 3.8 1.0 | 5334609
Dissolved Phosphorus (P) ug/L <100 100 <100 100 <100 100 | 5334609
Dissolved Potassium (K) ug/L 9200 200 6600 200 1800 200 | 5334609
Dissolved Selenium (Se) ug/L <2.0 2.0 <2.0 2.0 <2.0 2.0 | 5334609
Dissolved Silicon (Si) ug/L 6400 50 7500 50 4100 50 | 5334609
Dissolved Silver (Ag) ug/L <0.10 0.10 <0.10 0.10 <0.10 0.10 | 5334609
Dissolved Sodium (Na) ug/L 33000 100 85000 100 100000 100 | 5334609
Dissolved Strontium (Sr) ug/L 490 1.0 2100 1.0 330 1.0 | 5334609
Dissolved Thallium (Tl) ug/L <0.050  [0.050| <0.050 |0.050| <0.050 |0.050| 5334609
Dissolved Titanium (Ti) ug/L <5.0 5.0 <5.0 5.0 <5.0 5.0 | 5334609
Dissolved Uranium (U) ug/L 1.5 0.10 1.3 0.10 2.5 0.10 | 5334609
Dissolved Vanadium (V) ug/L 0.51 0.50 <0.50 0.50 <0.50 0.50 | 5334609
Dissolved Zinc (Zn) ug/L 12 5.0 <5.0 5.0 <5.0 5.0 | 5334609
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311
Report Date: 2018/01/02

exp Services Inc

Client Project #: LONO0015778
Site Location: OLALONDO PIT

Sampler Initials: MB

TEST SUMMARY
Maxxam ID:  FUZ995 Collected: 2017/12/21
Sample ID: MW17-9 Shipped:
Matrix: Water Received: 2017/12/21

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5335984 N/A 2018/01/02 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5333389 N/A 2018/01/02 Automated Statchk
Chloride by Automated Colourimetry KONE 5336069 N/A 2018/01/02 Deonarine Ramnarine
Conductivity AT 5335988 N/A 2018/01/02 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5333328 N/A 2017/12/28 Nimarta Singh
Hardness (calculated as CaCO3) 5333390 N/A 2017/12/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 5334609 N/A 2017/12/29 Matthew Ritenburg
lon Balance (% Difference) CALC 5333391 N/A 2018/01/02 Automated Statchk
Anion and Cation Sum CALC 5333392 N/A 2018/01/02 Automated Statchk
Total Ammonia-N LACH/NH4 5333790 N/A 2017/12/28 Sarabjit Raina
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5334321 N/A 2017/12/29 Amanpreet Sappal
pH AT 5335990 N/A 2018/01/02 Surinder Rai
Orthophosphate KONE 5336072 N/A 2018/01/02 Deonarine Ramnarine
Sat. pH and Langelier Index (@ 20C) CALC 5333393 N/A 2018/01/02 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5333394 N/A 2018/01/02 Automated Statchk
Sulphate by Automated Colourimetry KONE 5336071 N/A 2018/01/02 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5333395 N/A 2018/01/02 Automated Statchk

Maxxam ID: FUZ996 Collected: 2017/12/21

Sample ID: MW17-7 Shipped:
Matrix: Water Received: 2017/12/21
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5335984 N/A 2018/01/02 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5333389 N/A 2018/01/02 Automated Statchk
Chloride by Automated Colourimetry KONE 5336069 N/A 2018/01/02 Deonarine Ramnarine
Conductivity AT 5335988 N/A 2018/01/02 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5333328 N/A 2017/12/28 Nimarta Singh
Hardness (calculated as CaC0O3) 5333390 N/A 2017/12/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 5334609 N/A 2017/12/29 Matthew Ritenburg
lon Balance (% Difference) CALC 5333391 N/A 2018/01/02 Automated Statchk
Anion and Cation Sum CALC 5333392 N/A 2018/01/02 Automated Statchk
Total Ammonia-N LACH/NH4 5333790 N/A 2017/12/28 Sarabjit Raina
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5334321 N/A 2017/12/29 Amanpreet Sappal
pH AT 5335990 N/A 2018/01/02 Surinder Rai
Orthophosphate KONE 5336072 N/A 2018/01/02 Deonarine Ramnarine
Sat. pH and Langelier Index (@ 20C) CALC 5333393 N/A 2018/01/02 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5333394 N/A 2018/01/02 Automated Statchk
Sulphate by Automated Colourimetry KONE 5336071 N/A 2018/01/02 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5333395 N/A 2018/01/02 Automated Statchk
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311
Report Date: 2018/01/02

exp Services Inc
Client Project #: LONO0015778
Site Location: OLALONDO PIT

Sampler Initials: MB

TEST SUMMARY
Maxxam ID:  FUZ997 Collected: 2017/12/21
Sample ID: MW17-6 Shipped:
Matrix: Water Received: 2017/12/21
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5335984 N/A 2018/01/02 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5333389 N/A 2018/01/02 Automated Statchk
Chloride by Automated Colourimetry KONE 5336069 N/A 2018/01/02 Deonarine Ramnarine
Conductivity AT 5335988 N/A 2018/01/02 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5333328 N/A 2017/12/28 Nimarta Singh
Hardness (calculated as CaCO3) 5333390 N/A 2017/12/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 5334609 N/A 2017/12/29 Matthew Ritenburg
lon Balance (% Difference) CALC 5333391 N/A 2018/01/02 Automated Statchk
Anion and Cation Sum CALC 5333392 N/A 2018/01/02 Automated Statchk
Total Ammonia-N LACH/NH4 5333790 N/A 2017/12/28 Sarabjit Raina
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5334321 N/A 2017/12/29 Amanpreet Sappal
pH AT 5335990 N/A 2018/01/02 Surinder Rai
Orthophosphate KONE 5336072 N/A 2018/01/02 Deonarine Ramnarine
Sat. pH and Langelier Index (@ 20C) CALC 5333393 N/A 2018/01/02 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5333394 N/A 2018/01/02 Automated Statchk
Sulphate by Automated Colourimetry KONE 5336071 N/A 2018/01/02 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5333395 N/A 2018/01/02 Automated Statchk
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311 exp Services Inc
Report Date: 2018/01/02 Client Project #: LON0O0015778
Site Location: OLALONDO PIT

Sampler Initials: MB

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.0°C

Results relate only to the items tested.
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311 exp Services Inc
Report Date: 2018/01/02 QUALITY ASSURANCE REPORT Client Project #: LON00015778

Site Location: OLALONDO PIT
Sampler Initials: MB

Matrix Spike SPIKED BLANK Method Blank RPD

QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
5333328 Dissolved Organic Carbon 2017/12/28 99 80-120 103 80-120 <0.50 mg/L 1.5 20
5333790 Total Ammonia-N 2017/12/28 96 75-125 98 80-120 <0.050 mg/L 8.7 20
5334321 Nitrate (N) 2017/12/29 91 80-120 99 80-120 <0.10 mg/L 0.22 20
5334321 Nitrite (N) 2017/12/29 96 80-120 102 80-120 <0.010 mg/L NC 20
5334609 Dissolved Aluminum (Al) 2017/12/29 100 80-120 100 80-120 <5.0 ug/L

5334609 Dissolved Antimony (Sb) 2017/12/29 99 80-120 97 80-120 <0.50 ug/L 3.9 20
5334609 Dissolved Arsenic (As) 2017/12/29 98 80-120 98 80-120 <1.0 ug/L 2.3 20
5334609 Dissolved Barium (Ba) 2017/12/29 94 80-120 96 80-120 <2.0 ug/L 0.76 20
5334609 Dissolved Beryllium (Be) 2017/12/29 107 80-120 103 80-120 <0.50 ug/L NC 20
5334609 Dissolved Boron (B) 2017/12/29 102 80-120 105 80-120 <10 ug/L 0.20 20
5334609 Dissolved Cadmium (Cd) 2017/12/29 98 80-120 97 80-120 <0.10 ug/L NC 20
5334609 Dissolved Calcium (Ca) 2017/12/29 97 80-120 100 80-120 <200 ug/L

5334609 Dissolved Chromium (Cr) 2017/12/29 99 80-120 100 80-120 <5.0 ug/L NC 20
5334609 Dissolved Cobalt (Co) 2017/12/29 94 80-120 95 80-120 <0.50 ug/L NC 20
5334609 Dissolved Copper (Cu) 2017/12/29 98 80-120 100 80-120 <1.0 ug/L 0 20
5334609 Dissolved Iron (Fe) 2017/12/29 97 80-120 98 80-120 <100 ug/L

5334609 Dissolved Lead (Pb) 2017/12/29 92 80-120 93 80-120 <0.50 ug/L NC 20
5334609 Dissolved Magnesium (Mg) 2017/12/29 91 80-120 100 80-120 <50 ug/L

5334609 Dissolved Manganese (Mn) 2017/12/29 96 80-120 94 80-120 <2.0 ug/L

5334609 Dissolved Molybdenum (Mo) 2017/12/29 101 80-120 99 80-120 <0.50 ug/L 1.9 20
5334609 Dissolved Nickel (Ni) 2017/12/29 90 80-120 94 80-120 <1.0 ug/L NC 20
5334609 Dissolved Phosphorus (P) 2017/12/29 116 80-120 111 80-120 <100 ug/L

5334609 Dissolved Potassium (K) 2017/12/29 92 80-120 102 80-120 <200 ug/L

5334609 Dissolved Selenium (Se) 2017/12/29 99 80-120 98 80-120 <2.0 ug/L NC 20
5334609 Dissolved Silicon (Si) 2017/12/29 103 80-120 101 80-120 <50 ug/L

5334609 Dissolved Silver (Ag) 2017/12/29 86 80-120 94 80-120 <0.10 ug/L NC 20
5334609 Dissolved Sodium (Na) 2017/12/29 89 80-120 99 80-120 <100 ug/L 2.9 20
5334609 Dissolved Strontium (Sr) 2017/12/29 94 80-120 94 80-120 <1.0 ug/L

5334609 Dissolved Thallium (TI) 2017/12/29 90 80-120 92 80-120 <0.050 ug/L 4.5 20
5334609 Dissolved Titanium (Ti) 2017/12/29 100 80-120 101 80-120 <5.0 ug/L

5334609 Dissolved Uranium (U) 2017/12/29 95 80-120 97 80-120 <0.10 ug/L 0.34 20
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311
Report Date: 2018/01/02

QUALITY ASSURANCE REPORT(CONT'D)

Site Location:
Sampler Initials: MB

exp Services Inc
Client Project #: LON0O0015778

OLALONDO PIT

Matrix Spike SPIKED BLANK Method Blank RPD
QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
5334609 Dissolved Vanadium (V) 2017/12/29 97 80-120 96 80-120 <0.50 ug/L 2.5 20
5334609 Dissolved Zinc (Zn) 2017/12/29 94 80-120 98 80-120 <5.0 ug/L NC 20
5335984 Alkalinity (Total as CaCO3) 2018/01/02 96 85-115 <1.0 mg/L 0.060 20
5335988 Conductivity 2018/01/02 101 85-115 <1.0 umho/cm 0.44 25
5335990 pH 2018/01/02 101 98 -103 0.0050 N/A
5336069 Dissolved Chloride (Cl) 2018/01/02 91 80-120 103 80-120 <1.0 mg/L 1.0 20
5336071 Dissolved Sulphate (SO4) 2018/01/02 99 75 -125 100 80-120 <1.0 mg/L 0.77 20
5336072 Orthophosphate (P) 2018/01/02 92 75-125 103 80-120 <0.010 mg/L NC 25

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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A Bureau Verltas Group Company

Maxxam Job #: B7T1311 exp Services Inc

Report Date: 2018/01/02 Client Project #: LON0O0015778
Site Location: OLALONDO PIT
Sampler Initials: MB

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

o“"”‘ :
Goa %%

5 Eva Prafijic *

A\l )
S, 5

Ewa Pranijic, M.Sc:‘C‘CWe/m, Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Presence of Visible Particulate/Sediment

Maxxam Analytics
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: H When there is >1cm of visible particulate/sediment, the amount will be recorded in the field below
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Sediment greater than (>) Trace, but less than (<) 1 cm
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CHAIN OF CUSTODY RECORD

MOE REGULATED DRINKING WATER OR WATER INTENDED FOR HUMAN CONSUMPTION MUST BE
SUBMITTED ON THE MAXXAM DRINKING WATER CHAIN OF CUSTODY

Page of
INVOICE INFORMATION: REPORT IN"ORMATION(if differs from invoice): PROJECT INFORMATION: Laboratory Use Only:
Company Name: #28124 exp Services Inc Company Name: _ B XF” —_— B31817 Maxxam Job #: Bottlo Order #;
Gontacthame.  [lichael I{@lms Contact Name: Mg 5 P.O.# AR
e 15701 Robin's Hill Rd_Unit 2 Adesas 15 7d1 lzité,, _g! K 24 o Lol o0l 5 FF5 arens7
London ON N5V 0AS e C Mq é: A 4 ) Pj‘ Chain of Custody #: Project Manager:
Phork {515 962:3000 e (516} 0601152 Eeow Fax Sta# DI TR e—
Emal: Michael . (O Samplod By: M. Rerfent CHAT9287-05.01

LYSIS REQUESTED (PLEASE BE SPECIFIC)

Turmnaround Time (TAT) Ri

“ T IS THE RESPONSIBILITY OF THE RELINQUISHER TO ENSURE THE ACCURACY OF THE CHAIN OF CUSTODY RECORD, AN INCOMPLETE CHAIN OF CUSTODY MAY RESULT IN ANALYTICAL TAT DELAYS.

Maxxam y

Page 12 of

International C.

P ola Maxxam '

12

= ANA
] b
= o £ =
e com s siivemn | ¥ 8 [ 0 o S b S S
[Jratie 1 [JrosPark [JMediumiFine [ [Jccme [ Sanitary Sewer Bylaw § > g_ ~0| < Standard TAT = 57 Working days for mast fests
[Jraviez  [Judicomm [Jcoasa [Jregsss.  []stom Sewer Bytaw 3 = g 3 -2 Ploass note: Standard TAT for carfain tests such as BOD and Dioxins/Furans an > 5
[ravies  [Jagwoter [Jforrse | [Jmsa Municipality 2Pl a NS days - contact your Project Manager for detais.
[Takiy CJrwao § 0o 3 v Job Specific Rush TAT (fapplics to entire submission)
Dotnar E g h- g T+ & a Date Required: Time Required _D
Include Criteria on Certificate of Analysis (Y/N)7 EZ 5 ﬁ \.\ Rush Cbrfirmation Number SR
Sample Barcode Label Sample (Location) Identification Dato Sampied | Time Sampled Matrix S _\j s Commenis
‘ MwiI7-9 pec?fi] Zor| s/ | X | A A A A A A H
i ¥ =
: Mwl?-F asm ew | x | A 1 1] ] Iy
’ MwiF& " 3| s | X | |~ 7 Al A Yy
4
RG \_6'.15
: 21-Dee}
. adiaul
: Hm\:\lsm\?\;?\\\\\\“““
\
i N ‘B"’Tlsll O
sKB
B
L i
RECD INLONDON |
0
SBELINQUISHED BY: (Signature/Print) Date: (YY/MM/DD) Time —RECEIVED BY: [ﬁgnmuruﬂ?rim) Date: (YY/MM/DD) Time Ilj::s used and Laboratary Use Only % =
[ g ustody Seal es o
i - ez g U/ CGrs ton [T (0715 el L
4 FRAnG e CHong 10;4[)'1’[),;, 18-00 '1‘ =2z '.? C o

White: Maxxam Yellow: Client

FH0806Y

1/



Aggregates Licence Application. Hydrogeological Assessment

LON-00015778HG
July 2018

21515 Olalondo Road, Middlesex County, Ontario

Appendix E — MECP Well Records



LON-15778-HG Olalondo Pit Underwater Extraction

TABLE E1 - Summary of MECP Well Records

Well ID (I.;:t/emDnr‘l}I:yd) Depth (m) Bottom Lithology St:::;:l\(,:)e f Water Use Water Status
4100678 10-Aug-66 23.16 Sand 11.28 Water Supply Domestic
4102075 18-Oct-56 12.80 Rock Test Hole
4102076 18-Oct-56 12.80 Rock Test Hole
4102077 23-Oct-56 9.45 Rock Test Hole
4102078 23-Oct-56 9.45 Rock Test Hole
4102079 28-Sep-56 10.67 Shale Test Hole
4102160 20-Jun-67 21.49 Sand 9.75 Water Supply Domestic
4104006 18-Jul-62 17.98 Sand and Gravel 8.53 Test Hole
4104593 21-Dec-68 24.69 Limestone 7.62 Water Supply Domestic
4104808 2-Oct-69 31.09 Limestone 13.72 Water Supply Domestic
4108914 23-Aug-79 32.61 Limestone 15.24 Abandoned
4109218 8-May-80 42.06 Limestone 13.41 Water Supply Domestic
4113432 5-Jul-95 32.31 Sand and Gravel 7.01 Water Supply Domestic
4116393 18-Oct-05 7.60 Silt 6.10 Observation Well Monitoring
4116451 5-Aug-05 35.97 Limestone 7.32 Water Supply Domestic
7045195 23-Apr-07 3.70 Silt Observation Well Monitoring
7119486 6-Feb-09 6.10 Abandoned
7175425 20-Nov-11 27.12 Abandoned
7200102 7-May-12 17.68 Abandoned
7234754 8-Dec-14 7.32 Abandoned
7278379 7-Dec-16 29.87 Abandoned
7285773 3-Apr-17 29.26 Gravel 13.72 Water Supply Domestic
7285865 18-Apr-17 9.75 Abandoned

7288095 12-May-17 29.26 Abandoned
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[ Iz lﬁlgiﬁ/OOlE

R O,

Elev. |

R &MMNOMMM Water rces Commission Act
0,770 WATER WELL RECORD

Pumping Test

Total length of casing . 7 0 .....................................................

Type of screen .

Length of screen 3#? U U U SUUR

Depth to top of screen . 70.1%{"
Diameter of finished hole J//

Static levei .?746{" .............................................................

..G.P.M.

Test-pumping rate ./ 5, TR
Pumping level 33# ..................................................

Water clear or cloudy at end of test . .
Recommended pumping rate ... g i G.P M,

with pump setting of . . éo - - feet below ground surface

Well Log

Water Record

Overburden and Bedrock Record

Depth(s) at Kind of water
which water(s)| (fresh, salty,
found sulphur)

From To
ft. ft.

-/C/é,d/’f/az;;—co

O | 356<

.t '

30 | &5V
2%~ v 2 4

LA

77 7.5~ | 70Z576

75

[4 7

For what purpose(s) is the water to be used?....

f Licensed ing or Boring Contractor)

“(Signature ¢
Form 7 15M-60-4138
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicatz north by arrow.

L &7
N a8

/7

£I55 Sb




UTM([!E |2 &575_0,20@ T3 AR
H_ik [ét‘_ﬂ_'é_géf /._Q_IN \ < / eg!"'?t Aac(’ f‘:}“Co*l' )
Elev. ﬂ_lk Qg 6 5: onTATe C"F/ ﬁC"’N‘.‘/’«ﬂZD%”

The Water-well Drillers Act, 1954/

\L,BgSi,I} é&‘u—l—l—l Department of Mines .
Lot~ /¥ Water-Well Recor

(day) (month) (year)
Pipe and Casing Record Pumping Test
. . o C . -
Casing diameter(s) ..,.L 8. 522770 Foiformaslainta... Static 1eVel ...iciiineeflesessonnrennnnrerinrenneseseesessessresensens
LENZER(S)  «ooovierrrerirrctrseenisssseesnesesesssesnersrsssaessssssssssssesasassssssaned Pumping rate ...... fj}.a ............................................................
TYDPE Of SCIEEI .....oeeiiirerirrerrnnirirseierssesnesssseessssnenssssessesssensssnessennes Pumping level .....~......... NP 2 S eeereeressesreensessaansesase
Length of SCIreen .....cccovvvirirccenicvneiiinerieccnnricssereisssnnssssssesssvenss Duration of test ...l iciiirririccreecnseeessareecessesssseisssnessanes
Well Log Water Record
Depth (s) Kind of water
Overburden and Bedrock Record From To :‘;Z;‘:}% No. of feet (t!:eslcx’, sv;;t;,
ft. ft. found water rises or sulphur)
Black loam 0 1
Red clay, gravel 1 9
Blue clsy, gravel 9 15
Gravel, bluec clay 15 30
Dirty coarse gravel 30 33
Clean gravel, sand 33 37
Dirty gravel, sand 37 41
___Fock 41 2
For what purpose(s) is the water to be used ?//{7/ Location of Well
................................................................................. y{.- sdassecsnreens In diagram below Show distances Of Well from
Is water clear or cloudy 2......ecivvrneerrecnsneecssennossnneecsssesese road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?.......cccceevivennnene :
Drilling firm TRYSNaLIONEL Nater Dupply L ;;
Address .....12 Maitland Street . N A
London, Ontario {
.................................................................................................... 2
Name of Driller ......1.r.. LETEOUEHS oooroooerrescrcnsne | N
AQAress .veeeerereeeereerenn, UNKIOWIL oo N ¢
S Q
..................................................................................................... ;" =
Licence Number............. unknown y
I certify that the foregoing ?
statements of fact are true. R
A< «
Date.. ,Zo'/‘{f , ma—éd WY Ton 3i02 R

.........

Form &

CSs.s8



ONTARIO

'Bééin r%&r e ]Mo The Well Drillers Act
e

partment of Mines, Province of Ontario

cout _\_44 Water Well Record

L7

County or Territ

Con.. é' . .3, ..Lot. Street and umber (if in Village, Town or City)......covivirinriinroocennenens

Owner( .......... W;’ ............ ng ;‘iddress A ﬂg’i e e SR

Date Completed. . / 7 e ’ /.75 .Cost of Well (excludmg pump) ..............................
(day) (month (yea.r)

---------

Pipe and Casing Record M W Pumping Test

Casing diameter(s).......... /0 ................... 15 Y 2T R
Length(s) of casing(s).........ccooovnreeianens Staticlevel. . ...t e aa e
Type Of SCrE M. . ... iivver et Pumping level. . ... ... e
Length of screen. .. .....ovveiiiiiinaeann. Pumping rate. . .......ouittii i
Distance from top of screen to ground level............ DUration Of €8t . . o vt v ettt
Is well a gravel-wall type?. .......c.ooiiininnnnns Distance from cylinder or bowls to ground level.................
Water Record
Kind (fresh or mineral). ... .....ovviimniniarnnn i Depth(s) Kind of No. of Feet
L. to Water, Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.) .. ... oo Horizon(s)
Appearance (clear, cloudy, coloured). .. oot
For what purpose(s) is the water tobeused?.............oovviinenneees
How far is well from possible source of contamination?. .................ocoovees
What is the source of contamination?. ...........oooiiiieeirinri e,
Enclose a copy of any mineral analysis that has been made of water..............
Well Log |
Overburden and Bedrock Record From To Locationﬁ;Well /7

/ 7

7 /5

/s |30
70 |37 -
23 | }7-

17 4/ -

[
Z’%ﬁ 7 ¢/ 42

0 ft. / . ft. In diagram below show gistances of

Name of 2nller L er o
Date.. /0. . W . / 7f .................................. i

ForM §

C58.58




UTM il ﬂ | Iu(l %509\_015
195 X19.6.9 % L O

Elev. Iq R wIO|%|6!@J The Wate ;::i:o Act, 1954

ChwmeSEE%EFLL_J__L_J D;;z;untofzﬁnm;

Lot =/ Water-Well Record

....................................................................................

(day) (month) (year)

Pipe and Casing Record Pumping Test

‘f
Casing diameter (s) ...L0...cCler e Static level ....occevesincinecnn. /5/‘){ .......................................
LeNEth(8) .cvvcovrreensrrerssemessnsesssarsessassenesosseebesssasesssnsessssenssessasesss Pumping rate ...... ?/725 ...........................................................

TYPE Of SCIEEIM ...ccceverrerrerrerrunriercnneerssnrsrossneasssaecsessssssssnananstnsssoses Pumping level ... fotetber@rnrereccrrinicaniinreessesssessanens
Length of SCreem ....cvcvviiirierirevirieireccisinenreeerircssaserssosssasesssossssses DUration of 1St ...ccccvvveinriiiieriricerereccciseenriecrssenseessenssssssesens

Well Log Water Record

Depth (8) Kind of water
From To at which No. of feet (fresh, salty,

ft. ft. water (8) water rises
tound or sulphur)

Overburden and Bedrock Record

___Black loam 0 1
Red clay, boulders —» 1 5
gravel \_//;w 5 15
Red clay, ravel— 2| 15 2
Blue clay, gravel—/:/p 24y <
uravel, sand — > 29 30
Dirty gravel > 30 31
Rock

For what purpose(s) is the water to be used?

f« / % Location of Well

.................................................................................................... In diagram below show distances of well from

Is water clear or cloudy?..........cccoviriinivsnnsnisnsiscsnsesnenns road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?.....c.cceccrvvivnueenne ”
..................................................................................................... Hey
Drilling firm Lniternational Water Supply Ltd »
Address ..... 2. Maitland Street ... "
......................... London,, . Ontario ... 2

{
Name of Driller ........... ot RETOUERE e
AdAress .....coeeervverenreere e MEEROWIL s ,
4y
Licence Number..... J7WRQ........ 3
I certify that the foregoing 3

statements of fact are true.

Date...é/z..e.éff j WY Tey Siof RD

Form §

CE8 58
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j = | 447 Ié lg Af O|N {I{:"fﬁrﬁ : 7'
« 109651 L tIVED Iy
T ] e K20 1057 ¥
£ EUL&@ 3 . A
b, e Department of Mines, Province o t"ﬁ BRANCH P
- mw
Lo Water Well Record T
County or Territorial DlStl‘lCt (/ ........... , A
e, . .Street and Number (if in Village, Town or 1011 S .e
...................................... AAdress. ... c G AT T T e
Date Completed. } } L D5 . Cost of Well (excluding PUMP) ..o v vviieiiiiiiaiiaaeessanoinnanes
(day) (month) (year)
Pipe and Casing Record g: W , Pumping Test
Casing diameter(s)....... / Q ....................... DaALE. . .t e e et e
Length(s) of casing(s)..........coovneiiiiiii e, Staticlevel. . ..., e
Type of SCreeN. . ... ovii it Pumping level. . .. ... i
Lengthof screen. . ........ocoovvveneniiiinnn. Pumping rate. . ...ttt
Distance from top of screen to ground level............ Duration of teSt. . . ...\ttt i i e )
Is well a gravel-wall type?. . .........c.oiiiioonnn. Distance from cylinder or bowls to ground level.................
Water Record
Kind (freshormineral)......... .o A, Depth(s) Kind of No. of Feet
. L. to Water Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.). ... Horizon(s)
Appearance (clear, cloudy, coloured). ....... ...
For what purpose(s) is the water tobeused?...................ccooviiinn
How far is well from possible source of contamination?. .........................
What is the source of contamination?. ...........ieiremeriin i
Enclose a copy of any mineral analysis that has been made of water..............
Well Log A
Overburden and Bedrock Record From To Location of Well '
o 532
/ é g Q 0ft. | A..ft In diagram below show distances of *
Pz Z Zé M / 57 (\;v-elltfrom :;102:;1 and lot line. In. -
e Py 5 /5 icate north by arrow. '
At e LL e W - /4 'j’ I,Z #
7 4 / ” » -, 2 ' ,52 4’ ; 7
Ce | / L e ¥ / # 7 }ﬁ

10

Drlllmg Firm.
Address. / Z (// ............... g
Name of D

Date. ,15

.............................................

ForM 5 Signatu e of Licensee

Cx“ﬁg qs‘




: '”‘@MOO'E i R
“’\l(\lél% %OOIN |
ONTARIO "" 0
Hlev. Iq |R IO Igl (0!51 The Well Drillers Act 41 N%f 2 7

Basin {E‘L%_] Loy | Department of Mines, Province of Ontario j‘"f \
Water Well Record

County or District. /.7 (¢ ............Con./é.Lot....,.....Pt.Lot.._...

Acres. .

luding pump) .. ............ ... .. ..

Pipe and Casing Record

Pumping Test

77

Casing diameter(s) . ....... .. LSO Date . .
Length(s) of casing(s) . .. ................ .. .. . . . . DevelopedCapacxty

Lengthof screen. .................. ... .. . ... .. .. DuratxonofTest.....................
Typeofscreen..................... .. ... .. .. .. . Pumping Rate. ... .. ...... .. .. .

Typeof pump........... .. ... ... .. .. .. .. . . .. .. Drawdown
Capacityof pump. ............... ... .. .. .. .. .. . Staticlevelofcompletedwell...............................
Depthofpumpsetting.........,..........,....... Iswellagravel-walltype?....................‘...........

Water Record

Kind (fresh or mineral)............................ ... | Deth@ Kind of No. of Feet
ater ater Rises
Quality (hard, soft, contains iron, sulphuretc.)...... ... ... ... .. . WaterH°"z°"(s)

Appearance(clear,cloudy,coloured).................................‘......

Forwhatpurpose(s)isthewatertobeused?.................................

How far is well from possible source of contamination?. .. . .. . e

Whatissourceofcontamination?............................

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

Well Log
Drift and Bedrock Record From To

In diagram below show distances of well
A,,fc,ﬁ //ﬁ/ow-n /r//,‘/ O ft | 4.t from road and lot line
iy clal) P A A
(e

%%/ﬂ /MM ctla. 4/ st /2 | /¢ T
/%M(\ / / / o 3 é T
B0

=y

Location of Well

/r/;{,, o@,//zwr/e 3¢
Shale avd 3 226 42 ,

Situation: Is weilyg upland, in valley, or on milside?................. .. . |

Drilling Firm . .. -
AddreSS/v////
Recorded by . . ™. .C) A e Chk .. pa (S . Address. .

0 .

Date..............................v..../....f'..........,...,....LicenceNumber.......‘....




I‘JTMTI ml Lo ’ZfllﬂtQ—IOlE
A

Casing and Screen Record

O\
3‘ e Ontario Water Resources Commission Act

me. [k (04221 WATER WELL RECORD

E%%th‘—?:-%‘lej L—M—/'LBL)LE SE X ......................... Township, Village, Town or City...Az
Lot...... / ...................................... Date completed.. %0 ........
(da;

Inside diameter of casing..... 5 L

Total length of casing.... 70%{' ...........................................

Length of SCIEEN . .. oot

Type of screen

Depth to top of screen.......

Duration of test pumping...,a?,

Water clear or cloudy at end of test...

Diameter of finished hole j’/l TP PP PP P RPPTO Recommended pumping rate..... é ............................. G.P.M.
with pump setting of ... ,50 .. feet below ground surface
Well Log Water Record
Overburden and Bedrock Record ‘ F}'gm ;1-;0 wI})lfcpr}\?v(:t)eraits) I%%I;gsﬁf ;\;&{E;T'

found sulphur)

M/Zdzu, r)m//\z;&lzaJ

2L

< Loy A]M%a/ﬂ%/ Ljtf A )
orlrnte S o b5 | b 7G| belazoth fusk
A O bt S Dzl 6e-6C | 7o0-C

For what purpose(s) is the water to be used? CEAT7 TS

Tz ooy

Form 7 15M-60-4138
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

CSS.s8




A GROUND WATER BRANCH

Urrf\al L7 [4131S11LIS]E
}SIRI‘-I—I7H:l°)I‘3§IO N

The Ontario Water Resources Commissiog Act

Elev. | 4[r lo1ruzio]
) ’ | == WATER WELL RE
E(lJS:)Illmty orI Distric%.{?%.’ b /1 X ....Township, Village, Town or Cltyﬁ?} /" /\// AR

ONTAR!O ‘fJaftR

Con.............. S Lot.... ./~ o Date completed.. ... .. /3'" ............. 3 .’-,4.::‘.’.’.". .......... /7/ - S
(day mopt( i vear)

ress...,../j./j ...... / ....... K.//.’;: o SO PP RP R RURPPPP PP

Casing and Screen Record Pumping Test

- /'/,‘
Inside diameter of casing................ S Static level . ... &
Total length of casing ... -5 /, < S Test-pumping rate
Type of screen .. . BT PP PP PPOS Pumping level . ... .
Length of screen ... SO PO PO POPRT ST PP PUPURTPURPSOOR Duration of test pumping
Depth to top of screen ... - Water clear or cloudy at end of test
;T . h 2o ;
Diameter of finished hole . ... . . S Recommended pumping rate .../ & % £« _G.PM.
with pump setting of....... .;/ﬂv, ... feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record 1t ft which water(s)| (fresh, salty,
: : found sujphur)
,,Z(:( ’.‘1/(. qf//;/ L /"' ;' /"4(
,@"J"- LAt _/ ’ 7 4 / /
’ e a./fig,.(c/é({— - ::/ 3{'6.

ol o S e ig S 57

For what purpose(s) is the water to be used?. . / T B Location of Well
In diagram below show distances of well from

S / /, / road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside? .. Llfa bt N

Drilling or Boring Firm. .. ///ZE N r-z/-.; Lown /’L—

Address AT AT
i S S . F
Licence Number. .. ... €7, £ .............. /-_ ........................... C\l?b"ﬂrxwfa
Name of Driller or Borer. ... ,‘/.‘// ; / ..... e Z—”’ ,,,,, L P - o
I O

N

.\

0N
N

(Signature of Licensed Drilling or Boring Contractor)

Form 7 15M Sets 60-5930

OWRC COPY ' ‘ ' BRCREL




The Ontario Water Resources Commission Act

WATER WELL RECORD

,_

[
[¢=3
LRrCss S

JANT 1950 )

ONTAR!D 1iaTzq

[ Fa 3

2.8 e
Total length of casing . .. 83—ft. A6 ° Test-pumping rate . .. ! 8 GPM
Type of screen . HOME Pumping level ... .. 35 L%
Length of screen. ... none . Duration of test pumping. . . ... I bhre
Depth to top of screen ... Tlone . Water clear or cloudy at end of test ... ... clear . ..
Diameter of finished hole .. .. 3. 5/8 Recommended pumping rate . ... 8 ............................. G.PM.
with pump setting of D50 feet below ground surface
Well Log Water Record
Overburden and Bedrock Record From To whin mater (5)| hrashy seater
found sulphur)
previously drilled 0 58
fine sand 55 80
lime rock 80 81 81 _fregh

dPmestic. . ..

For what purpose(s) is the water to be used?...... ..

Is well on upland, in valley, or on hillside?. ... ..

upland.......
Drilling or Boring Firm . Mervin Jones ...

Licence Number ... 228
Name of Driller or Borer.. ... Mervin.Jones. ...
Address . RB#3 Thorndale, Ontoa. ...

Date. g December 21, .19

) (Slgnature .of Llcense 1ng or Boring Contractor)

Form 7
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate porth by arrow.

7

300




- The Ontario Water Resources Commission Act

<<y WATER WELL RECORD

' Water management in °:";°"'° 1. PRINT ONLY IN SPACES PROVIDED ll} 1 0 4 8 U bt 1 rMUN,'Clp “ / -
i ' E 3 . l|?4/i {,?/’rﬂ |§+JblNl L | e
|

2. cHeck JX[ CORRECT BOX WHERE APPLICABLE 3 4 i
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE ~ |CON., BLOCK, TRACT, SURVEY, ETC. Lor 2527
) )
Middlesex London Ui %
S GATE COMPLETED 4553

Dlé’z MO lo YR 6%

ELEVATION BASIN CODE il

s Lg’tzsg—zé—a—lég—lgjlilll—llJJl|llJ“'

<

LOG OF OVERBURDEN AND BEDROCK MATERIALS (See INSTRUCTIONS)
MOST DEPTH — FEET
" GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION ey o
i
[ black 411 0 3
3
]
brown clay stones hard 3 26
grey sand clay and stones layered 26 60
grey gravel fine sand cemented 60 91
grey linessone hard o1 102
1
|
!
P i e 2
. .y |
| ((31) lagoddad |\ lwesddadsd || |oseddad wdral oagidadas | logaaldast L)L L0 L L] L]
! |
boo[32 Lo I b b e P b b L e b b b L e b e b b b b Ll b b L
Z -~ 10 14 15 21 32 43 54 65 75 80
SIZE{S) OF OPENING 31-33 [ DIAMETER 34-38 | LENGTH 39-40
) WATER RECORD CASING & OPEN HOLE RECORD| | Z|&irio)
WATER #OUND INSIDE WALL DEPTH — FEET
[ INCHES FEET
\—WB—}F,EET KIND OF WATER DIAM. MATERIAL THICKNESS o¢ [MATERIAL AND TYPE DEPTH TO TOP 31-44| 80
Y ET 2 INCHES 2, INCHES FROM T0 OF SCREEN
00 7‘10 "*| Xrresw 3 [ suLPHUR O
i 10-11 !&STEEL 12 13-16 w
i O saLTy 4 [J MINERAL 2 [} GALVANIZED FEET
| T 1Omesn sOsueel | g POcoNREE | oyl g 0;1?-/ PLUGGING & SEALING RECORD
' 2[JsALTY 4 [ MINERAL 4[] OPEN HOLE | *
i 17-18]1 ] STEEL 19 20-23 DEPTH SET AT — FEET {CEMENT GROWUT,
- 2 MATERIAL AND TYPE :
| 28 Y Oeresw 3 OsuLpHUR - 2 [] GALVANIZED FROM 1o LEAD PACKER ETC)
! 2[JsALTY 4 [J MINERAL = =
! _— O O ~ 3 [J CONCRETE ? / ‘9/0 2 T0-13 1317
, 1 CIFRESH 3 [] SULPHUR 4 QPEN_HOLE — —
i 2[JsALTY 4 [J MINERAL 2425 Y] STEEL = i 182 :
i = 2 [] GALVANIZED
‘ 30-33 1FRESH 3 [] SULPHUR“ 59 3 [ CONCRETE 26-29 30-33/|80
| 2] sALTY 4[] MINERAL 4 [J OPEN HOLE
| Psnn.}
| PUMPING TEST METHOD 10| PUMPING RATE 11-14 DURATION OF PUMPING
| 10 i LOCATION OF WELL
! PUMP  2[] BAILER oo oPm ol vons T O 8
| ———— T3 - - IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
| — STATIC TER LEN WATER LEVELS DURING g PUMPING LOT LINE. INDICATE NORTH BY ARROW.
I @* LEVEL PUMPING 2] RECOVERY
' [ 1] 18-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
i — 26-28 9-31 3z-34 35-37
| ous 55 055 b5’ 0557|055
; 0 FEET FEET FEET FEET FEET FEET
| IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT END OF TEST 42
‘ z GIVE RATE
\ o com 60 FEET ® cear 20 cLouoy
1 z RECOMMENDED PUMP TYPE RECOMME’%E)D60 43-45| RECOMMENDED 46-49
! PUMP PUMPING
i 2 O suatiow X peep  [seTTinG seer |rare. 200 8 GPM.
i 50-53 : . C T
? _ 0L L2 __ cPMFT. SPECIFIC CAPACITY A \\
i 54 AT {
i FINAL 1 I wATER SUPPLY 5 [] ABANDONED, INSUFFICIENT SUPPLY 2
i STATUS 2[] OBSERVATION WELL 6 [] ABANDONED, POOR QUALITY ( 4
TA 3] TEST HOLE 7 [ UNFINISHED s
OF WELL 4[] RECHARGE WELL Zd C'e A
#8130 pomesTic 5[0 COMMERCIAL - R
AT 2X) sTock 6 (] MUNICIPAL ¥ Lot
W, Eka 30 IRRIGATION 7[J puBLIC SUPPLY Pl ; \
i USE 40 INDUSTRIAL 8[J COOLING OR AIR CONDITIONING \
{ O oTHER 9 O NoOT USED -
s )
x( "8y : ! 313
| . X caBLE Jo0L 6 (] BORING : 1
| METHOD 2] ROTARVA((‘ZONVEPiTIONAL) 7 [J piaMoND
, OF 3f0 roTARY (hEv;RsE) 8 O JETTING
: DRILLING 4] ROTARY ¢AIR) 9 OJ DRIVING
(, | ~5L] AIR PERCUSSION DRILLERS REMARKS:
) N
! NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA 58| CONTRACTOR 59-62| DATE RE! 503 ] 63-68] 80
‘ o " SOURCE %
- Mervin Jones 3266 2 / 3009 1069
| b= |ADDRESS © |DATE OF INSPECTION INSPECTOR
| O : 2
Y RR#3 Thorndale, ont. wl ¢/, 7 >/ P
» ©¢ [NAME OF DRILLER OR BORER LICENCE NUMBER D [REMARKs:
: - .
, w
|z L. Barber _, U
\ Q |SIGNATURE OF CONTRACTQR SUBMISSION DATE E 2
! b W DAY_19_MO;_1LYR.Q9 o b
i l N

OWRC COPY -




. P /
Ministry The Ontario Water Resources Act A0 /\/ 3585
of the

Environment WATER WELL RECORD
Ontario © e o i smaces provaes &, 4108914 5008 Cah. .. o7

2. cieck X CORRECT BOX WHERE APPLICABLE o T3 51
COUNTY OR DISTRICT TOWNSHIP, BORQUGH. CITY. TOWN VILLAGE CON.. BLOCK, TRACT, SURVEY. ETC LOY 25-27
7’ . l
DATE COMPLETED 48-53

Arva Ont. _2;, Q&_._ 02

RC. ELEVATION RC BASIN CODE Hi s

| 236 4 1BA L 1 T J_J

2S 26 30 3

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

DEPTH - FEET
MOST

GENERAL DESCRIPTION
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS FROM 10

top®oiY 0 1
bPrown clay sand and stones: 1 10

grey clay __gravel and stones ' 10 | 106
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SIZE(S) OF QPENING 31-33 DIAMETER 34-38 | LENGTH 39-40
i‘”} WATER RECORD @ CASING & OPEN HOLE RECORD 2 | istor o)
Ll
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
AT - FEET KIND OF WATER DIAM MATERIAL THICKNESS ! CC [MATERIAL AND TYPE DEPTH T TOP 4i-as | 30
=5 = INCHES INCHES FROM To o . OF SCREEN
010‘? 'E FRESH 3 [] SULPHUR = = =4 |»
2 [ SALTY 4 [] MIMERAL STEEL FEET
/} 5 20 GALVANIZED 188 0 0106
1518 19 T
' ) H ONCRETE
O Fresn 3 O SuLPHUR ac PLUGGING & SEALING RECORD
Z ] sALTY 4 [] MINERAL 4 (] OPEN HOLE X
_ 7i VT8 1 ] sTEEL 1) 20-23 DEPTH SET AT - FEET MATERIAL AND TYPE (CEMENT GROUT
20:23) 1 FreESH 3 [J SULPHUR 2 [ GALVANIZED FROM T0 LEAD PACKER. ETC)
2 4 ————
O sALTY [0 MINERAL 3 [] CONCRETE x06 0 107 10.13 14-17
2528] | [ FRESH 3 [J SULPHUR *9 05 “ Koren HoLe
2 [ SALTY 4 [] MINERAL 282504 [ steeL 28 27-30 1821 22-25
H
PP saleol O GALVANIZED
1 [J FRESH 3 [] SULPHUR 3 [] CONCRETE 26-29 30-33 i 80
2 [J SALTY & [J MINERAL ¢ ] OPEN HOLE
PUMPING TESY METHOD 10 | PUMPING RATE 1+-14 | DURATION OF PUMPING
LOCATION OF WELL
0w X 0020 o1 =e 00 | — :
PUMP BAILER GPM HOURS MINS
StATIC WATER LEVEC 75 arem Levecs DURING T G PumpinG IN DIAGRAM BliLt)l\gAsT:oNv:J orlirgzacAERng:v wELL FREM ROAD AND
D e
- LEVEL PUMPING 2 (] RECOVERY LOT LINE o R : -
7 -2 90"" ur:s d uTES D INUTES INUTES
w OSO 2 26.28 w 29-31 90 35.37 ;
[ /
0 FEET FEET FEET FEEY FEET FEET ;
z IF FLOWING 38-81{ PUMP INTAKE SET AT WATER AT END OF TEST 42 :
- GIVE RATE ?‘
o #
s - FeeT rear 2 [J crLouoy
3 RKRECOMMENDED PUMP TYPE RECOMMENDED 43-45 RECOMLENDED 48-49
o PUMP 090 PUMPING,
O sHALLOW gzzr SETTING FEET | RATE GPM
50-53
L1} > / ..);
F t WATER SUPPLY s [J ABANDONED. INSUFFICIENT SUPPLY -
INAL 7
STA 2 [ OBSERVATION WELL s [0 ABANDON quAHrv'
TATUS 3 [J TEST HOLE 7 UNFINISHED\) . ) &
- “ X y\a}
OF WELL 4 (] RECHARGE WELL oA
3
$5°56¢
1 [0 DOMESTIC $ ‘0 COMMERCIAL
: P srock € [ MUNICIPAL
WATER 3 [0 {RRIGATION 7 [] PUBLIC SUPPLY of
USE 02 4 O INOUSTRIAL 8 [] COOLING OR AIR CONDITIONING ¥ i r‘;"l
[ orHERr ® O Not Aﬁzu A L__
37 ; \
1 [ CABLE TOOL & (0 BORING
METHOD l.’g ROTARY (CONVENTIONAL) ? [J DIAMOND
OF 52 47 ROTARY {REVERSE} 8 [J JETTING
DRILLING 4 ] ROTARY (AIR) * O DRIVING
N <
o AﬁI{L’ERCUSSM)N \ DRILLERS REMARKS
NAME OF WELL CONTRACTOR LICENCE NUMBER > DATA 58 | CONTRACTOR 59-62 [ODATE RE VED g 6 a0
> P - SOURCE
| Herwil Jonss 300 nime [ T172069 (0°409
- 2
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LOG OF OVERBURDEN AND BEDROCK MATERlALS {SEE INSTRUCTIONS)

GENERAL COLOUR

COMMON MATERIAL

MOST

OTHER MATERIALS

GENERAL DESCRIPTION
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V SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 |LENGTH 39-40
{41])  WATER RECORD @ CASING & OPEN HOLE RECORD 2 |t
- [3Y]
WATER FOUND (NSIDE wALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM MATERIAL THICKNESS FRCM 1o CC MATERIAL AND TYPE DEFTH TO TOP ar-as | 30
013 ; 12 INCHES INCHES Q OF SCREEN
01 t FRESH 3 [J SULPHUR TRT 12 13-16 L 1
z SALTY 4 [] MINERAL STEEL FEET
a 05 2 (] GALVANIZED 18E 0 0106
- 9|
B v emesw 3 gsuienue | )03 concrere PLUGGING & SEALING RECORD
2 [J SALTY 4 [] MINERAL 4 [J QPEN HOLE | L
N N | DEPTH SET AT - FEET
20-23) 4 3 24 RO sTEEL " o3 MATERIAL AND TYPE L'“':i“lﬁ?i";'c)
] FRESH [J SULPHUR 05 2] GALVANIZED [ From T0 EAD PAC
2z [ SALTY 4 [] MINERAL 3 ] CONCRETE 106 0138 103 17
TS T fmesw 3 (] SULPHUR * Boren HoLE
2 [ SALTY & [] MINERAL 28:25 1 O sTEEL 28 27-30 18-21 22-25
2
3053 3aled [0 GALVANIZED
1 [0 FRESH 3 [J SULPHUR 3 [J CONCRETE 26-29 30-33 11 80
2 [] SALTY 4 [] MINERAL 4[] OPEN HOLE ;
o
MPING TEST METHOD 10 | PUMPING RATE 1114 [ DURATION OF PUMPING
71 LOCATION OF WELL
O z! ao 02 15-18 Oo 1798 -
—t PUMP BAILER GPM | o HOURS . MINS
STATIC WATER LEVEL 25 1 yFUMP\NG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL Eno oF 2 1 RECOVERY LOT LINE INDICATE NORTH BY ARROW.
17 M"-i‘ 2Z:24| (s wINuTES 30 MINUTES 45 MINUTES ' 60 MINUTES
|.'|_.| 0 26-28
0 FEET 0 80 FEET 080 FEEY OBOFEEV o 80 FEET pe FEET
z IF FLOWING, 38-81( PUMP INTAKE SET AT WATER AT END OF TEST 42
— GIVE RATE
[+ N
s orm eer| ! #Tiean 2 O cLouoy
: RECOMMENDED PUMP TYPE RECOMMENDED 43-45 | RECOMMENDED 45-49
o PUMP PUMPING
O sHALLOW 5 DEEP SETTING FEET lanz dais GPM
50-53
L]
FINAL 1+ J; WATER suepLY s [] ABANDONED. INSUFFICIENT SUPPLY
2 [J OBSERVATION WELL & [1 ABANDONED. POOR QUALITY
STATUS 3 [] TEST HOLE 7 [ UNFINISHED
OF WELL 4 [] RECHARGE WELL
558 )
1 1+ B oomestic s {1 COMMERCIAL f.( //—f&’?‘h~ 7
zx sTOCK & ] MUNICIPAL
WATER 3 3 IRRIGATION 7 [J PUBLIC SUPPLY
USE 2 4 [J INDUSTRIAL ¢ (J COOLING OR AIR CONDITIONING poX /Y
00 oTHER 9 {0 NOT usep
57
' [] CABLE TOOL s {1 BORING
METHOD 2 tROTARV (CONVENTIONAL) 7 O DlAMOND
OF s [] ROTARY (REVERSE) s 3 JETTING
DRILLING 4 [J ROTARY (AIR) s [J DRIVING
s
O AtR PERCUSSION DRILLERS REMARKS
A
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< - Mervin Jones 09 ol e | 3009 8 0
| 2
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

General colour Most common material

Other materials

Depth - feet

From Jo

General description
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WATER RECORD I ~CASING & OPEN HOLE RECORD Si - 33| Length
_ nmde Wall Depth - feet = : 2 —— ‘4—- 2 -
gait?;;?und ?/Kim/of water diam Material thickness " T ﬁ /2 {% }: / (,'7/7 inches / eet
inches inches rom o .
. -
27 e 0 Minerals ,c.,.r Osteel @l | |G M ﬂ:i}w S Depth attop of screen |~
> 1 S 2 [1 Galvanized N f /\/ 5
¢ [] Gas - [ Copatete " .V- Z 7 . 5 / é—t—-
515 \ Fresh 3 SSu[phur 19 dﬁhme %
Minerals " Plasti R —
/ 0 -0 Salty © O Gas aste : 61 PLUGGING & SEALING RECORD
Iph J e | U Steel i ¢ f;‘]jﬂ]u P O Annular space [1 Abandonment
w7y L Fresh 7 [% fﬂ?ﬂif:{s MI . 0 Concree ;/ ' 75 / & Depth set at - feet -
» [1 Sal ) : ; [J Concrete v £ at - fee ' '
. 2 Y . [0 Gas 4 % SIPE“, hole ,:,17 From T | Matenal‘and type (Ce;nfnt grout, bentonite, etc.)
% | 1 O Fresh 3 O Sulphur 5 astic 13 7 \ -
0 Sal 1 [0 Minerals t & ?&)‘ &A/{?/ _.-f‘tf— ”/?ﬁ
2 alty 1 Gas o525 | 1 L] Steel 26 - :
2 , [] Galvanized e o 7225 y
30.-13 ; O Sulphur 3 | s [1 Concrete
I | g ZFE:Sh s U Minerals s+ 1 Open hole o6 PG
aity s [ Gas | {50 Plastc | (1 Plastic
| .

Pumping test method 7 ‘ Pumping rat t-14 | Durgilon of pumplng
11,0 Pump . O Bailer .. Hours . Ains
Static level ::;21 I:::,:pm g " Water levels during i 1 Pumping > [ ] Recovery
- & 24 | 15 min 30 min 45 minut 60 minut
f— % %
&) feet fest feet feet feet feet
< | If ﬂowinggiw)e’,..- 8 41 | Pump intake set Wate?mtest 42
& GPM ; feet Clewr [ Cloudy
=) | Recommended purmyf type Recommende da a5 | Aecommended a5 -8
o pump setting pump rate / 5
L] Shallow Dee
P feet GPM
50 - 53 _
FINAL STATUS OF WELL 5
, 8 Water supply , [ Abandoned, insufficient supply ¢ [0 Unfinished
- 0 Observation weil s [1 Abandoned, poor quality 1w [0 Replacement well
, O Testhole » 0] Abandoned (Other)
s U Recharge well s L1 Dewatering

LOCATION OF WELL

In diagram below show distances of well from road and lot line.
Indicate north by arrow.

/
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WATEEFysﬁs o
, Dofiestic Commerciai

5 [ ; [ Notused
» O Mtock ¢ [1 Municipal w O Other e
Irrigation » O Public supply
» [ Industrial g [J Cooling & air conditioning
METHOD CONSTRUCTION ~
; able tool 5 [J Air percussion o J Driving
Rotary {conventional: ¢ [0 Beoring w [ Digging

; O Rotary (reverse) 7 1 Diamond
s O Rotary (air) s L Jetting
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PeNF 184D Vs
P PD 162301
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* For use'in the Province of Ontario only. This document is| a permanent legal document. Please retain for future reference.
e Al Septlons must_ be completed in_full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
* Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.
* All metre measurements shall be reported to 1/10* of a metre. ,
* Please print clearly in blue or black ink only. ‘ Ministry Use Only
s P : H MUN CON : LOT
Middle< ey ( crundry | |
RR#/Street Number/Name o Clty/TownNIIIage C W Site/Compartment/Block/Tract etc.
' 2.
GPS Reading NAD Zone Eastin: Northing Unit Mak /Model Mode of Operation: [ ] undifferentiated WAveraged
83l 47 |‘\|%|‘§ sl [4eanl agllan || Differentiated, speci
Log of Overburden and Bedrock Materials (see instructions) v
General Colour Most common material Other Materials General Description E|):epth M_Ic_atres
rom [o]
own | ST - [ eamd o | 1.9
wn _ SAND WAVEL | <lunes .Y | 6.18
(;YM/]‘ ST dawt‘ dense k.S 1.l
Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside - . Wall Depth Metres Pumping test method | Draw Down Recovery
From To Centimetres diam Material thickness , Time|Water Level| Time | Water Level
O 7 ZD centimetres centi1netres &From To min | Metres | min | Metres
Ao 2 Pump intake set at - IStatic
‘ Casing (metres) Level
Stedl: reglass : Pumping rate - 1 1
E\F’Iasﬁ:g% 9 t L.\ ? * (litres/min)
e 4
g :0 LJwencre ¢ ¥ D' . 2 Duration of pumping
Water Record [ ]Galvanized 12 2
g\t/ater Manas ~ Kind of Water [steel [ |Fibreglass %I_VC;:; — e:;m
w m [ JFresh []Sulphur [JPiastic[ ] Concrete | | of pumping ® 3 3
Gas [ Salty [_]Minerals : metres
[ ]Galvanized
] other Recommended:pump | 4 ' 4
............... Steel [|Fipregl pe.
m [ _]Fresh [ ]Sulphur o - [Firegiass []Shallow [] Deep| _
[JGas Clsalty [ ]Minerals [ | Plastic[ ] Concrete Recommended-pump | 5 : 5
[] other:  |[]Galvanized depth.  etres
1 I'm Tlfresh [ ]Sulphur Screen fa?gommended pump | 10 10
(cas . [Osaty [ Minerals (%utsme [Cstesl [] Flbreglass Slot No. . (Iitres_ /mini) 15 15
[ other: diam  actic (G . If flowing give rate - | 20 20
After test of well yield, water was ‘ w astio [_|Canorete L\ OIL -/I S \0 (litres/min) 25 25
[] Clear and sediment free lp .} |[JGalvanized O {0 If pumping discontin- | 30 30
) . ued, give reason.
[JOther, specify ] No Casing or Screen 40 40
50 50
i Open hole
Chlorinated [ ] Yes ngo L] 60 | 60
" Plugging and Sealing Record ﬁAnnular space| [] Abandonment Location of Well

D?:;:?mset at - M_F);res Material and type (bentonite slurry, neat cement slurry) etc.

0 [q.U] Bonbonule
Y. [ 4] Samd

Volume Placed w distances of well from road, lot line, and building.
(cubic metres) i TOW.

Method of Construction Tree. ~
] Cable Tool C]Rotary (air) [ Diamond C Digging Line
[] Rotary (conventional) [ ] Air percussion [ Jetting Mat
["] Rotary (reverse) [IBoring [] Driving ng ‘ 02% 225
. Water Use 43 H
[[] Domestic []Industrial [[] Public Supply Eﬂ?&?ﬁpﬁ;ﬂ' L <’ )
[JStock = - ] Commercial (] Not used | rence
[[] Irrigation JMunicipal [ Cooling & air conditioning ‘Audit No. —a4 e |DaE Well Completed
Final Status of Well z 3712 3 ?,oos‘ /5 | 15
[T water Supply [] Recharge well [] unfinished [Tl Abandoned, (Other)| | was the well owner’s information i | Date Delivered MM
bservation well - [_] Abandoned, insufficient supply ~ [] Dewatering S package delivered? [ Jves M" o [
Test Hole [] Abandoned, poor quality [] Replacement well ) _
Well Contractor/Technician Information -___Ministry Use Only

e of Well Contractor : Well Contfactor’s Licence No. Data Source Contrggtor

TS df”?{W}W“ﬁtq‘Z\ Hzn I | — _ ; 1t 29

BusmessA ress, {street name, number Qity etc. ate e % f0s) ate of Inspection  vyyyy MM DD
220l Lolby Dr, \iakerlon, ON 02V (2 FRRT 4008 M

i

Name_of Wefl Technician (fast name, first name) Well Technician’s Licence No. Remarks Well Record Number

‘%\IL A\ M p_\( 2 /’I
Dal Subm

'Signature gf Technician/Cbntractor
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* For use in the Province of Ontario only. This document ig a permanent Ie#al document. Please retain fdr future reference.

* All Sections must be completed in full to avoid delays in processing. Further instructions and explanatior bje on the back of this form.
* Questions regarding completing this application can|be directed to the Wat ; 16+235-6203.
¢ All metre measurements shall be reported to 1/10t of 3 metre. g ;
* Please print clearly in blue or black ink only. 7 Minisfry Use Only
Well Owner’s Information and Location of Well Information | MUN CON LOT

PLESE y IV ! /
RR#/Street Number/Na ‘ ‘ Clty/TownZIIIage Site/fCompartment/Black/Tract etc.
WY Foad  /P0AD o,./

GP$8 Reading NAD Zon sti Unit Makg/Model Mode of Operation: [ﬁ(ndifferentiated [} Averaged
ﬂ ,ﬁ ? ‘7| a / G 3663/ . Differentiated, specify .
Log of Overburden and Bedrock éaterlals (see mstruct ons) IMFAL pMeASy e wTENTY

General Colour Most common material Other Materialg " General Description | Dﬁﬁﬁ I M_I?é'es

Prack | 7oPSor . . Loty | e |/
_BPRowN 6RAVEE | . A / | /7
G £LAY . sl ) | /7 S¥
M DPAN  Boudp.12s HeD | | s¥ | P2~
[ 1M STon/e FiRm] | vz /¥

Wl 1

4 Liiie Lol 25 6.7 777
oF FisH eATere . € |

Hole Diameter : Construct||on Record Test of Well Yield
Depth  Metres | Diameter | [\ all | Depth | Metres Pumping test ethod | Draw Down | _Recovery
From " To Centimetres diam Material thickness p Time|Watet Level| Time |Water Levelw
0 92' 77 centimetres .. | |..centimetres From To | M ) min|| Matres [ min | Metres
Pump intake sgt at - |Stati 7
g2 45 6" — Gesig v | 24| | 24
—— | [ |Fibreglass|: 11 11
é Y Dmeer S regias ‘-f‘ g (litres/min) { i
i astic| |Concrete.| g Z"‘ - . -
; Water Record [ ]Galvanized o ,2“ | |Pusgen pu§lng. 2 / 2
' — s+ min
fareer fonc/gKind of Water Steel [ |Fibreglass . "
s / Final water levilepd | 3 [[*2 3
m [ﬁ-esh D Sulphur [_]Plastic[] Concrete . || of pumping O
! Mi I . ' re. __V
'Dg?:er. Dsaty [ |rleras [JGalvanized i ] Recommendedipump b4 || «& 4
. 5@5 N A []Steel [ |Fibreglass type. y
iph []Shallow ep] R
[ Gas 0 gr:tsyh % zlijnzr;; [Plastic[ ] Concrete Recommepdedipump | 5 || & 5
: i Galvanized depth. © fhotres ’”
[] other:
_? m  [JFresh []Sulphur ‘ Scieen Recommendedggemp | 10 || £ 10 |
%gtahser' [ salty DMmgra!s i O:;it:rird\e ["]Steel [ Fibreglass| . - Sigt No. 4 — ;g % ? ;g
: - [ ]Plastic [ ]Concrete | z — -
After jest of well yield, water was . 5|2 |25
%ar and sediment free [ Galvanized Le%unéwggr ecgscqnt'"- 30 ’g 30
[JOther, specify | .. .. .NoCasing or Screen 40 || 2% 40 1 P
, ) 50| £ | 50
Chiorinated ®es [ INo [JOpen hole '?Z-" // 9' i 60| Z4~ | 60 2%
" b A - - ¥
Plugging and Sealing Record [ﬁ:ular spacg [] Abandonment ochtion of Well J ﬁf
Depth set-at - Metres - fa..¢ Storite ‘ tc. || ~Volume Placed. |1 .1In diagram below-show dlstances well fi " of line, apgl building
From ™ Material and type (bentonite slurry, neat cement S'”"')i)f c (cubic metres) Indicano north by arrowIJ. f‘
O |28 | LovToi7e CRowT | L@~ || cv
25Tg2| QuiKkbEr Scuwlry 2.9

y

' Method of Construction

WTOM otary (air) [} biamond [ Digging ' y k" | 1 l Y o ' ﬂ,)
ot Sl , , N et o

ary (conventional) [_] Air percussion [ Jetting L] other
] Rotary (reverse). [IBoring [[J Driving
Water Use : :
@‘o‘mestic []Industrial [JPublic Siigply | -] Other
[] Stock ] Commercial [] Not used ‘ _
[] lrrigation IMunicipal [T] Cooling &,air conditioning Audit No. : [ Date Wel pleted »
Final Stafus of Well Z 3269 eS| 3&
Mer Supply - [_]Recharge well . O unfinished (1] Abandoned, (Other)| | Was the well owner’s.info! M |Date Delivered DS"
[] Observation well [] Abandoned, insufficient supply "] Dewatering ° . ol |rackage delivered? No 0; | 0 9
[] Test Hole ] Abandoned, poor quality [] Replacement well i D 1
Well Contractor/Technician Information ! . t‘ S . Minisjry léz:tgn
Name of WeII Contractor “[Well Contractor’s Licence No. || | Data Source L ; Y
\ St waTer. WELS | gy B T
\ Busmess Address (street name, nu r, city etc.) Datmﬁlvﬁ TYZU SM qD Date of | specﬂfn YYYY MM DD
0. 1 q ! [ |
We!l Te%an (las me, ﬂrst name) ‘ Well T r;i’ci‘agn's icence No. Remarks r Well Redord N¢mber
i /G Bt "Subniited YYYY M M1 i ’
oo g1 0f | __ .
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to the Water Well Help Desk (Toll Free) at 1-888-396-9355.
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ownship

Cend Oladondoled

. Y

Concession

Midd lecexr Cenbe

RR#/Street Number/Name

City/Town/Village Site/Compartment/Block/Tract etc.

GPS Reading NAD Zone  Easf i r’thl Unit Make/Model Mode of Operation: [ Undifferentiated B%‘\veraged
,8| 3‘ 1/ ﬁl l[j[g?%g[g M E?| ?Zé Mﬂﬁ@([% [:] Differentiated, specify._________

Log of Overburden and Bedrock Materials (see mstructlons)

General Colour Most common material ‘Other Materials General Description DFerg:; Me“es
Brown Sl /Sand Bre sand and stll O Z b
Brawn | Silt cloy clayey st hll_Aense 2.6 | 37T

Hole Diameter Construction Record Test of Well Yield
Depth _ Metres | Diameter | | ngige _ Wall Depth Metres | |Pumping test method | Draw Down | Recovery
From To Centimetres diam Material thickness : Time|Water Level| Time| Water Level
O . Z g centimetres centimetres From To min| Metres | min | Metres
“% . '7 — Pump intake set at - {Static
asing (metres) Level
[]steel [ |Fibreglass i E‘tjmp/mg ;ate - 1 1
. o . itres/min
g ) D XFIastic [ ] Concrete . k} O Z . Z _ _
Water Record ¢ [JGaivanized Duration of pumping | o 2
ter f ; i
X%Iaj I\?Ig?r%s / Kind of Water [ ]steel [ |Fibreglass — h;f —:' l e:::;n
water level
m [_|Fresh [ ]Sulphur [[]Plastic [ ] Concrete of pumping 8 3

[Jeas [ Isatty [ IMinerals [ JGavanized metres

[]Other: Recommended pump | 4 4

............... D Steel D Fibreglass pe.

m [ JFresh []Sulphur ) [IShallow []Deep|

[Jaas [Jsalty [JMinerals [JPlastic[ ] Conerete Recommended pump | g 5

[] Other: [ ]Galvanized depth. metres

L im TlFresh [JSulphur Screen I:g:ommended pump | 10 10

[ Gas . (Jsalty  []Minerals Oqtside [ ]steel [ JFibreglass Siot No. ] (litres/min) 15 15

] Other: diam tostic Conaret : If flowing give rate - | og 20
After test of well yield, water was (0 : Eﬁas 'C'D onerete 2 . 2 ? . 7 (litres/min) 25 25

[l clear and sediment free N \ []Galvanized VRV i %umpmg discontin- | ag 20

. - uedq, give reason.
[JOther, specify | No Casing or Screen 40 40
50 50
Chilorinated [_JOpen hole
inated [ ] Yes M} 60 60

Plugging and Sealing Record

&Annular space [ | Abandonment

Location of Well

AN

Depth sef ai - Metres |y s+ : Volume Placed In diagram below show distances of well from road, lot linéy ahd building.
s To aterial and type (bentonite slurry, neat cement slurry) etc. (cubic metres) e ;te north by arrow, 7 K‘ ‘
H - A £
O 2.1 | Benhwmit® AN : ]
2 < \ 31 7 ‘%L’dr\c')
Method of Construction
"] Cable Tool [(JRotary (ain [ biamond [] bigging
[T] Rotary (conventional) [] Air percussion [ Jetting \ﬁag%
[l Rotary (reverse) [Boring [ Driving <
Water Use K
. . . D‘Cdemci@ i@
[[] Domestic []Industrial [} Pubtic Supply E QEEz:g: . g e
] Stock ["}Commercial "7 Not used ‘ LY ol i ~ Loence l\n &,
[] Irrigation [IMunicipal {1 Cooling & air conditioning Audit No. Date Well COmpleted
Final Status of Well Z @ 5 2 @ E; {d{m | é%
[] water Supply ] Recharge well {7 Unfinished [_] Abandoned, (Other)| | Was the well owner's information Date Dehvered YYY MM
BQbservation well  [_] Abandoned, insufficient supply [ ] Dewatering package delivered? [Jves = T
[ Test Hole [] Abandoned, poor quality [ ] Replacement well
Well Contractor/Technician Information Ministry Use Only

Name of Well Contractor ) Well Contractor's Licence No. Data Source Contractor ﬁ& ﬁy ) %
— R ‘

M- lerrain D«L(m; Lt /125 &S

BusmessA dress (gtreet name, numbey, city etc.) Date Received  yyyy p |Dateof Inspection vyyy MM DD
@ f eb Drivi w&i@v[av O W2V (2 JUN'1,8"12007 oM
Na e of Well, Teghnician (Ia'st name, first name) Well Tectlmcla s Licence No. Remarks Well Record Number
e, Dov 7

Signatur€ df Technici r- Date Submitied

. ‘Q
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Ontario

Instructions for Completing Form

Well Tag Nu

the Environment

I (Placa stickor and peint numioer below)

Well Record

Regulation 803 Ontario Water Resources Act

page ] of {

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

All Sections must be completed in full to avoid delays in processing. Further instruchons and explanations are available ’nr* Thn_ back of this form.
Questions regarding completing this applicalion can be directed 1o the Water Well Help Desk (Toll Free) at 1-888-396-9323.

All metre measurements shall be reported to 110" of a metre.

ehe g

[}
RR#/'Street Mumber/Name

éh:-“a\.

PS Reading

HAD
83

asting

Please print clearly in blue or black ink only.

MEJ‘““%E ptLJk R.R.“l
L] 4845328

BLN -

Information

H rJo,
Marthing

1 -
CityTown/Village

O
Linit Make/Modsl

Ministry Use Only

COM . LT

Site/ComparimentBlock/ Tract atc.

Undifterentiated
Differantiabed, ':lJr‘.-r-"\'

Avmraged

Mode of Cperation:

Log of Overburden and Bedrock Materials (see instructions)

47269875 d»fqg 2/5

General Colour Mast common material

Abapclon

Oither Matenals

3! rownd
20! deep.

Depth

General Description From

Stene _du, Well

Hole Diameter

Construction Record

Test of Well Yield

Depth hetres . Diameter raide Wall Depth Metres Pumping test method F.'In:—:-.r.-' L_‘:I_m:.-_r_-.___ nl.:f'hf-!ﬁj
From To Centimetres diam Maternal thicknass Tirne Waber Lewvel Time |Waler Level
- Rt : drae . Y Pree
cenlimetres centimetres Fram To P min | Metres | min [ Metres |
Pump intake set at - [Siatic [
Casing | (metres) e P, | SRR B BeR
Steel Fibreglass P_'-‘"””'”Q rate - 1 Ry 1
{litres/min)
Plasiic Concreta B ___.I.._ AL i AL |
uration of pumpding o
Water Record Gahanized 3 : ] i _= A
Water found Kir Al S + _ P |
- i ind al Walar . Fibreclass G fees) Rt
at Mietres Shew rgglass Final wator Tovel and 3 | 3
Fresh Sulphwr Plastic| |Concrete of pumping T g
Gas Salty Minarals TR (R p——— " -1 ] AR Kbl
Ff:._bnl alty v : Galvanized Recommended pump | 4 4 |
ghekie . BE hype l 4 e
o £ S Steal Fibres ¥ - .
m Frash Sulphur i [1Shallow [Deap) | | 1
= Salt Minerals Plastic [ | Concrete Recommended pump [ [ 5
S5 =2- 18} IR T - — et
Cithar- Gakvanized depth ___metres
it Sulohur Screen Recommendead pump | 40 ' |
Sulgphar ety W
Gas Minerals| | Oulside i : i g (litresdmin) 15 | 2|
Gas e . Clnp M A i i el }
Othe i o M e ol s s I flowing give rate - | 20 20
Plasiic Concrele p iz 1 Ty v |
After test af well yield, water was ____'._'”F-"h'l'l'l nj 25 i | =0
Clear and sediment free Galvanized I¥ pusmging discontin- a0 30
ued, gnee reason. |
Other, spacily Mo Casing or Screen 40 | 40 |
e h 50 50
Ch = LY Lipen hole — -
Chlorinated Yas i 1] &0

Plugging and Sealing Record

] Annular space

| r——Adaridorament

Location of Well

Dapth sef at

From

20

hefres |
To

| ]

|12

| C‘.t.n.n 5&.&._

| Rack Al

Jarerial and type (bantonite shurry, neat cement shurmy) etc

Benteaits 7l

Viodume Placed
[Cubic e

2h, |

H_ei.hud- of Construction

| Cabla Tool [ ]Ratary (air)

: Diamond _j Digeging

1 Irrigation

] Municipal

[ Fotary (comventional) [ ] Air percussion [] Jett ng _-_ Crher
L _] Halary (rewverse) | |Baring | Driving -—
Water Use
"] Domestic []industrial [ Public: Supply Ortvar
] Stock [JCommercial [ mot used _

[ Genling & air comditioning

Final Status of Well

In deagram Delow show distances of well Irom road, 102 line and buslding
Indicate north by arrow

Date Well Completad
el

Ausdit Mo 7 ?'1453

| Water Supply
L Dbservation well
[] Test Hole

|| Recharge well

[ | Abandoned, poor quality

[ Unfinished [eltEndonad, (Other)
[[] Dewatering

[ ] Replacement well

Well Contractor/Technician Information

Businass Address (street name, number, city etc.)

(last mame, first nama)
.

(R T

|'Well Contractor's Licence No

blo?

ar- Stredhewy O NI ~-3HE |

Well Technician's Licence No,

11— J%?%

Drabe Submied Y WM GO

SJpenloz | /3

Date Delvered

YYY

Mo |

OWEr S IMormaion
b1

Was tha wel
package delivered?

Ministry Use Only

Data Source Contractor

D“IQFEB%E arv!qw oD [Date of Inspection yyyy MM DD
| g

Remarks |'Weall Record Mumbar

Ministry's Copy
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Measurements recorded in:

Ministry of
the Environment
EMetric O imperial

No TaG

Well Tag No. (Place Sticker and/or Print Below)

Well Record

Regulation 903 Ontario Water Resources Act

Page / of /

Firét Na}ne

Last Name / Organization

AGGPE —u!!;t_,q

E»ﬁ'l‘ailw.t'\'ddress

[ Well Construcied
by Well Owner

Maili

ddress (Stréet Number/Namnie)

/7 ¢</’“

=

Munigipality
f/;’f?,n//_ﬂ

Aadress 6.f Well‘!.ocatson (Street Number/Name)

Province

74

Postal Code

Telep

hone No. (inc. area code)
A6/25/ Sjap

Concession

Township Lot
D112 LM oDy Eonys | (e 1 )QCTonull | 1R t
“County/DistrictMunicipality R = | Cityffown e - > Province Postal Code

wﬂ&%z_ﬁigg
UTM Coerdinal€s T Zone | Easting

NaD | 8] 3

LHORITIALE

*

Ontario

L,

Nom2.P)

Northing

L L]

HM

Overburdeniand Bedrock Matérials/Abandonmeant Sealif

Municipat Plan and Subfot'Number

Other

General Colour Most Cclmmon Material Other Materials , \\ General Description Fmgepth (m/ft)
ARNToIENT F (GBan WIBYK . WITH 12 .Fcmm
’D\_{C L INIER s
Lo LB pZPTH = T 102 s REL 0w (R ousiD.
TOTAL F 1B TFoa F BIC_Lsx0
Chs o lon ADI L poen . Ran 00ERD -
_Of1Gponl FFLATS Foundd HEpiiorh DERILS AIEN D)

Aninular Spa

Depth Set at (m/Af)
From To

Type of Sealant Used
(Material and Type)

Volume Placed
(%)

IR,

[4

Hep T CHIFS

Restilts of Well Yield Testin,

[ Cable Toal [3 piamond 1 Public 7 Commercial ﬁNot used
[ Retary (Conventionaly [ Jetting [ pomestic [ Municipat [ Dewatering
[ Rotary (Reverse) [ Driving O Livestock [ Test Hole ] Monitoring
[ Boring [ bigging [ trrigation O Cooling & Air Conditioning

[ Air percussion O industriat

[ Other, specify [ Other, specify

ConstriictioniRecord= Casing

D!nside Open Hole OR Material wall Depth {m/f) [ water Supply
iameter | (Galvanized, Fibreglass, Thickness [J Replacement Wel!
i . Erem To P
{cmiing Concrete, Plastic, Steel} {oming O Test Hole

[J Recharge Weil

[2] Dewatering Well

[ Observation andfor

Monitoring Hole
O Alteration

Outside . Depth {m#t)

" Material P
Diameter : . Slot No

(em/in} (Plastic, Galvanized, Steel) From To

{Canstruction)
7 Abandoned,
insufficient Supply
{™] Abandoned, Poor
Water Quality
Abandoned, other,

specify
; Ot

(=

[ Other, specify

Water found at Depth

Diameter

Kind of Water: E:]Fresh []Untested
(m/Af) [ 1Gas | [_]Other, specify From To (emin)
Water found at Depth |Kind of Water: [ |Fresh [_jUntested
(m/) [ 1Gas| £_]Other, specify
Water found at Depth |Kind of Water: |_|Fresh [_JUntested
{(m/t) [JGas DOther, specify

“and Well Technician Informatio

Business Name o WeEI Contractor

l‘iﬁn (e

- .Y Y .ﬁlf hrd

Well Contractor's |cenceNo‘

72199

After test of well yield, water was: Draw Down Recovery
["] Ctear and sand free Time | Water Level | Time{ Water Level
] Other, specify (min)}  (mA)  |(min)i  (m/l}

- - - - || Static

If pumping discontinued, give reason: Level
1 1
Pump intake set at (m/ft) 2 2
Pumping rate (Vmin 7 GPM) 3 3
) 4

Duration of pumping

frs + min 5 5
Final water level end of pumping (mA} 10 10
If flowing give rate (Vmin/ GPM) 15 15
20 20

Recemmended pump depth (m/t)

25 25

Recommended pump rate

{eniint / GPM) 30 30

40
Well production (Vmin 7 GPM) 40
50 50

Disinfected?

[Jyes [ No 60 60

Map of Well'L'6cation®

Please provide a map below following instructions on the back.

” ggmu«
(5%

Blisiness Address (Street Number/Name)

L Sonx

p@t

~

icipality "~

\rﬁflk

Postal Code —

M S 45

Business E-mail Address

a2

Prbvince ¢ )

Bus.Tele f;‘I‘fone No. (mc area ‘tode) [N

ST/ 2151395

Well Technitian's | Lnfence'ﬁb

D201 | 7

f Well Technician {Last Na irst Name)
O} / LJ’\)’ZW A O
SigHature of Technician and/or ContraciorfDate Submitted

Comments:

"

Well owner's
information:
package
delivered

Date Package Delivered

N E ¢ |\: |=_Y

3

Date Work Completed

3 Yes

NeNo

.ll@g 11 |¥1 MQ_@ '-:
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} ) Ministry of Well Tag No. (Place Sticker and/or Print Below) Well Record
b Ontano the Environment Re i i

gulation 903 Ontario Water Resources Act
Measurements recorded in: [ Metric ~ [_] Imperial Page of

Well Owner’s Information
First Name

E-myail Address

{Last Name / Organization ] Well Constructed

Q ¢« \'Q_O\ c&("mf}& | by Well Owner
Mailing Address (Street Number/Name) Municipality L rovince Postal Code Telephone No. (inc. area code)
D05 Siant M e R, QR O No|M teo! SIUSlel51 Skl
Well Location ' . ‘ , , .
Address of Well Location (Street Number/Name) Township Lot Concession
(Lo 0o Med Wy 2d. e *y MiddieseyCertre-London T
County/Dlstrlct/Mumc:pahty City/Town/Village Province Postal Code
les ey A Ontario Nolmli e t@{
UTM Coordinates | Zone | Easting Northing Municipal Plan and Sublot Number Other
NAD | 8|3\ [T el [ TelGl T
Overbiirden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)
General Colour Most Common Material Other Materials . General Description Fmrl%epth (m/ft)
cleon wWaskhed Sond 5% %4
hol ﬁm\ ey 24 5
nedrive. €L 5 ©

el Aromdomenent
- (" ﬁ\f\; Hec@ eV

- N\O ﬁ“t)'f‘e\lmu»ﬁ el e comel Cownd

oo™

Annular Space . , , l Results of Well Yield Testing :
Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (M%) [] Clear and sand free Time | Water Level | Time | Water Level
[] Other, specify (min) (mm) | (min) (m/)
- - - ; 7| Static
If pumping discontinued, give reason: Level
1 1
Pump intake set at (m/ft) 2 2
—— : Pumping rate (Vmin / GPM, 3 3
Method of Construction _ Well Use ping (Vi )
[] Cable Tool ["] Diamond [ Public [} Commercial [ Not used Burat ; . 4 4
[ Rotary (Conventional) [] Jetting [ bomestic [ Municipal ] Dewatering | | Z1r@ton OF pumping 5
[ Rotary (Reverse) [ Driving [ Livestock [J Test Hole 1 Monitoring hrs+____min 5
[ Boring {1 Digging [ trrigation ] Cooling & Air Conditioning Final water level end of pumping (m/t) 10 10
Iy percussion [ industrial
[JOther, specify | []Other, specify If flowing give rate (Vmin/ GPM) 15 15
Construction Record - Casin§ . [ _ Status of Well 20 20
Inside Open Hole OR Material Wall Depth (m/ft) [ water Supply Recommended pump depth (m/ff)
Diameter | (Galvanized, Fibreglass, Thickness |
(cmdin) Concrete, Plastic, Steel) (cm/in) From To g ?j::e;—:;;r:ent wel 25 25
Recommended pump rate
[[] Recharge Well (Vmin / GPM) 30 30
[] Dewatering Well 20 20
[[] Observation and/or | ['Well production (Vmin / GPM)
Monitoring Hole
] Atteration _ 5 50 50
(Construction) Disinfected?
[7] Abandoned, [Jyes [INo 60 60
S Insufficient Supply
........................................ Construction Record -Screen .| [O Abandoned, Poor Map of Well Location
Outside Depth (m/t) Water Quality Please provrde a map below following instructions on the back.
Diameter Material Slot N
(Plastic, Galvanized, Steel) ot No. Erom T [[] Abandoned, other,
(crm/in) o )
specify
[ other, specify
Water Details , , Hole Diameter
Water found at Depth |Kind of Water: [_|Fresh [ |Untested Depth (m/f) Diameter
— F cm/in,
(m/ft) {1 Gas| [_]Other, specify om To (o)
Water found at Depth |Kind of Water: [_|Fresh DUntested
(mA) [JGas | [_]Other, specify
Water found at Depth |Kind of Water: |_|Fresh [ |Untested
(m/f) ([ Gas| [_]Other, specify
Well Contractor and Well Technician Information
Business Name of Well Contractor Well Contractor's Licence No.
e .
Sty ston's bl 117G
Busmess Address (Street Number/Name) Municipality Comments:
N1 Wiy Ave, N RREL | Qe
Province |.BPostal Codd Business E/mail Address
@;’\}WW o N ; o l ﬂ\‘ C.i O ‘g*@x W\'\'—Of“s e y Dk)ma/{—- C.ovvy || Well owner's | Date Package Delivered ___ Ministry Use Only
- information :
Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Na:\ci Flrst Name package y ; y } 5 ; Audit No.
Sl S 255/ f')J\‘mr\ n ’Bm dolvered e 2136940
L3, . Date Work Completed
Well Technician’s Licence No. e z Date Submltted ) D Yes
4R | | O |aloli/alplsie

0B06E (2007/12) @ Queen’s Printer for Ontaric, 2007 Ministry’s Copy
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[ Metric

K1 imperiat

Well Tag No. (Place Sticker andior Print Below)

Well Record

Fage 1

Raguiation 803 Onfaric Water Resources Act

1

Of

o

Address of Well Locatio

MEDWAY ROAD

.......

el i e mmm e e mm el ma e m e mm e e P en s rmmr mrm—m—ma

ﬁ”{StEeet Numbérs‘f\famﬁ |

........................................
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B L B L B o o P L D 1 e P T o 3 o S Ay e e s s e e

UTM Coordinates | Zone

NAD 81311171417 4213
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&asting Northing
4 7 6 97105
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M i n CBlan and Subiel N ug‘g‘; t}p;

. Cancession

meﬂr::e
{)utdru}
{i‘ﬁhar
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~ AnnularSpace

...... - Resulls of Well Yield Testing

y Depihﬁetat {mﬁﬂ'} §
L Fom T

Type of Sealant Li,,:ed
{Materiaf and Type}

AR A A AL A R AR ALt P L AL R e o A bt A A A R et e A S e R, Fernnrannan el st e e men s

S o o et

P i m m = fm e = = e

e

———————

| :

R A A R R e R L L L L A A A e e et e s ma s bersmmmmm mm s h e m e e s m e m e menm s amam e mana s s s s renam M e nnanannnn

‘fﬁfume F?‘ia{:eﬁ
(i}

“Method of Gﬂﬁﬁtmcﬁﬂn

..... el E}ﬁ@

{1 Cable Took
n Rotary (Convenlional)
Holary (Reverse)
Borning

LA nersission
Other, specify

B A TR e 1

[ Public
L1 Domestic
i 1iivestock
o Lrrigation
| Industrial

_} ﬁ:ammd
- Jetting
L Driving
L. Digging

.............

E O Other, speaify

----------------------------------------------------------------------------------------------------------

L} Commaercial Not used
[} Municipal | 1 Dewatering
1 Tast Hole L1 Monitoring

1 Cogling & Air Conditioning

Statﬂ"ﬁ of Well:

Ihl-l-nrhl

inside
- Diameter
-{femfing

—r—

C-‘E}E:ﬂ H{}EE

{Galvamzed, Fibreglass,
Concreta, Plastic, Steeh

uuuuuuu

{Z}R M-ﬂiﬁﬁaf Yifal

Thickness
formding
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{Flastic, Galvanized, Steal

..........................................

.................................

e

----------------------------------------

Froe

1 Water Supply
| | Replacement Wall
1 Test Hale

T

.......

E % |} Recharge Wel

i | Dewatering Well
[ Ohservation andior
hMonidonng Hole

[l Alteration

| (Constructon}

| 1 Abandoned,

tnsufficient Supply
Gt I Ahandaned, Poor

Water Cualily

5 K | Abandoned, other,
spacify

R T S A S S

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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------------

..........................

ecommissioned
| Other, speoify

..............

© HoleDiame ?:é?' e

P

...............

jom e —

| .iﬁeg}ih {rnfft E mameiaf
 From ;
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Well ID

Well ID Number: 7278379

Well Audit Number: 2236309

Well Tag Number: A047800

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 21558 OLALONDO RD
Township WEST NISSOURI TOWNSHIP
Lot 014
Concession CON 01
County/District/Municipality MIDDLESSEX
City/Town/Village THORNDALE
Province ON
Postal Code n/a

NAD83 — Zone 17
UTM Coordinates Easting: 485258.00

Northing: 4769814.00
Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General Most Common Other General Depth Depth
Colour Material Materials Description From To

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed
0 ft 10 ft FILL

10 ft 98 ft BENTONITE

Method of Construction & Well Use

Method of Construction Well Use



Status of Well

Abandoned-Other

Construction Record - Casing

Inside
Diameter

Construction Record - Screen

Outside

Diameter Material

Open Hole or material

Depth
From

Depth Depth
From To
Depth
To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 3009

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason
Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth
Recommended pump rate

Well Production

Disinfected?

Draw Down & Recovery

Draw Down Draw Down Water
Time(min) level

SWL

Recovery
Time(min)

Recovery Water
level



g A W N P

10
15
20
25
30
40
45
50
60

Water Details
Water Found at Depth

Hole Diameter

Depth Depth
From To

Audit Number: 2236309

Date Well Completed: December 07, 2016

Date Well Record Received by MOE: January 03, 2017

g A W N P

15
20
25
30
40
45
50
60

Diameter

Kind



Updated: March 20, 2017



4/13/2018

Well ID Number: 7285773
Well Audit Number: 2246292
Well Tag Number: 4216516

Map: Well records | Ontario.ca

This table contains information from the original well record and any subsequent updates.

Well Location
Address of Well Location 21558 OLALONDO RD
Township WEST NISSOURI TOWNSHIP
Lot 014
Concession CON 01
County/District/Municipality MIDDLESSEX
City/Town/Village THORNDALE
Province ON
Postal Code n/a

NADS83 — Zone 17
UTM Coordinates Easting: 485242.00

Northing: 4770288.00
Municipal Plan and Sublot Number
Other

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials

BRWN GRVL
GREY HPAN
GREY GRVL
GREY CLAY STNS

General Description Depth  Depth

From To
0 ft 3 ft
3 ft 91 ft
PCKD 91 ft 95 ft
95 ft 96 ft

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed

0 ft 90 ft BENTONITE- BENSEAL / EZ MUD
90 ft 96 ft GRAVEL

Method of Construction & Well Use
Method of Construction Well Use

Rotary (Convent.)
Domestic

Status of Well

Water Supply

Construction Record - Casing

Inside . Depth Depth
Diameter Open Hole or material From To
6.25inch STEEL 2 ft 91 ft
6.25inch STEEL 95 ft 96 ft

Construction Record - Screen

Outside . Depth Depth
Diameter Material From To

9.625 inch STAINLESS STEEL 91 ft 95 ft

https://www.ontario.ca/environment-and-energy/map-well-records
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4/13/2018 Map: Well records | Ontario.ca

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7343

Results of Well Yield Testing

After test of well yield, water was CLEAR
If pumping discontinued, give reason

Pump intake set at 90 ft
Pumping Rate 4 GPM
Duration of Pumping 3h:0m
Final water level 84 ft

If flowing give rate

Recommended pump depth 90 ft
Recommended pump rate 4 GPM
Well Production

Disinfected? Y

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min)

SWL 45 ft

1 47.6 ft 1
2 4909 ft 2
3 52.1 ft 3
4 54.6 ft 4
5 56.2 ft 5
10 60.7 ft 10
15 63.1 ft 15
20 65.8 ft 20
25 68.2 ft 25
30 69 ft 30
40 72.3 ft 40
45 45
50 75.5 ft 50
60 76.3 ft 60
Water Details

Water Found at Depth Kind
91 ft Fresh

Hole Diameter

Depth Depth
From To

0 ft 96 ft 9 inch

Diameter

Audit Number: 7246292
Date Well Completed: April 03, 2017
Date Well Record Received by MOE: May 01, 2017

Updated: February 2, 2018
Rate Rate

https://www.ontario.ca/environment-and-energy/map-well-records

Recovery Water level

734 ft
70.9 ft
68.5 ft
67.1 ft
65.9 ft
62.4 ft
58.8 ft
553 ft
52.6 ft
50.2 ft
48.9 ft

46.3 ft
458 ft

3/5



Well ID

Well ID Number: 7285865

Well Audit Number: 2236313

Well Tag Number:

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 21558 OLALONDO RD
Township WEST NISSOURI TOWNSHIP
Lot 014
Concession CON 01
County/District/Municipality MIDDLESSEX
City/Town/Village THORNDALE
Province ON
Postal Code n/a

NAD83 — Zone 17
UTM Coordinates Easting: 485097.00

Northing: 4770109.00
Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General Most Common Other General Depth Depth
Colour Material Materials Description From To

0 ft

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed

0 ft 8 ft CLAY

8 ft 10 ft BENTONITE

10 ft 32 ft SAND

Method of Construction & Well Use
Method of Construction Well Use



Status of Well

Abandoned-Other

Construction Record - Casing

Inside
Diameter

Construction Record - Screen

Outside

Diameter Material

Open Hole or material

Depth

From

Depth Depth
From To
Depth
To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 3009

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason
Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth
Recommended pump rate

Well Production

Disinfected?
Draw Down & Recovery

Draw Down Draw Down Water
Time(min) level

Recovery
Time(min)

Recovery Water
level



SWL

gaa A W N B

10
15
20
25
30
40
45
50
60

Water Details
Water Found at Depth

Hole Diameter

Depth Depth
From To

Audit Number: 2236313

Date Well Completed: April 18, 2017

g A W N P

15
20
25
30
40
45
50
60

Diameter

Kind



Date Well Record Received by MOE: May 03, 2017

Updated: March 20, 2017



Well ID

Well ID Number: 7288095

Well Audit Number: 2258984

Well Tag Number:

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 21534 OLALONDO RD
Township WEST NISSOURI TOWNSHIP
Lot 014
Concession CON 01
County/District/Municipality MIDDLESSEX
City/Town/Village THORNDALE
Province ON
Postal Code n/a

NAD83 — Zone 17
UTM Coordinates Easting: 485253.00

Northing: 4769814.00
Municipal Plan and Sublot Number

Other
Overburden and Bedrock Materials Interval
General Most Common Other General Depth Depth
Colour Material Materials Description From To
0 ft
Annular Space/Abandonment Sealing Record
Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed
0 ft 25 ft BENTONITE BENSEAL / EZMUD 1.2M3
0 ft 25 ft GREY BENTONITE BENSEAL/EZ-MUD
25 ft 96 ft BENTONITE HOLEPLUG 0.68M3
25 ft 96 ft GREY BENTONITE 3/8 HOLEPLUG

Method of Construction & Well Use

Method of Construction Well Use



Rotary (Convent.)
Not Used

Status of Well

Abandoned-Other

Construction Record - Casing

Inside Open Hole or material Depth Depth

Diameter From To
Construction Record - Screen

Outside . Depth Depth
Diameter Material From To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7343

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason
Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth
Recommended pump rate

Well Production

Disinfected?
Draw Down & Recovery



Draw Down Draw Down Water Recovery Recovery Water

Time(min) level Time(min) level
SWL

1 1
2 2
3 3
4 4
5 5
10 10
15 15
20 20
25 25
30 30
40 40
45 45
50 50
60 60

Water Details
Water Found at Depth Kind

Hole Diameter

Depth Depth Diameter
From To
0 ft 96 ft 6.125 inch

Audit Number: 2258984



Date Well Completed: May 12, 2017

Date Well Record Received by MOE: June 12, 2017

Updated: March 20, 2017



Aggregates Licence Application. Hydrogeological Assessment
LON-00015778HG 21515 Olalondo Road, Middlesex County, Ontario
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WATER BALANCE ASSESSMENT
Pre Extraction

Project Number:
Project Name:
Location:
Calculated By:
Date:

Infiltration

Vegetation

LON-0015778
Ololando Pit
Ololando Road, Middlesex
M. Venhuis
6-Jul-18

Soil Type
Soil Group

Urban Lawns/Shallow Rppted Crops
Moderately Rooted Crops
Pasture and Shrubs
Mature Forests
Weighted Average

Infiltration Factor
Topgraphy
Soil
Cover
Total

Percent
Area
Area

Total Precipitation
Estimated Actual Evapotranspiration
Estimated Surplus
Estimated Runoff
Estimated Infiltration

Total Precipitation
Estimated Actual Evapotranspiration
Estimated Runoff
Estimated Infiltration

mm/yr
mm/yr
mm/yr
mm/yr
mm/yr

m3/year
m®/year
m3/year
m®/year

Water Holding
Capacity
(mm)

60
105
120
270
120

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
580.6
430.9
430.9

o O o o

Area 1

Sand/Silt
60A/40B

Area 1
Pervious
1
6.75
67,500

1011.5
580.6
430.9

64.6
366.3

68,276
39,191
4,363
24,723

Fraction of Site
Coverage

o = O O

Total
1
6.75
67,500

68,276
39,191
4,363
24,723

Water Holding
Capacity
(mm)

90
165
180
330
180

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
567.4
4441
444.1

O O o o

Area 2

Sand/Silt
30C/70B

Area 2
Pervious
1
2.25
22,500

1011.5
567.4
4441

66.6
377.5

22,759
12,767
1,499
8,493

Fraction of Site
Coverage

o = OO

Total
1
2.25
22,500

22,759
12,767
1,499
8,493

Water Holding
Capacity
(mm)

60
105
120
270
120

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
580.6
430.9
430.9

o O o o

Area 3

Sand/Silt
60A/40B

Area 3
Pervious
1
10.66
106,600

1011.5
580.6
430.9

64.6
366.3

107,826
61,892
6,890
39,044

Fraction of Site
Coverage

o = O O

Total
1
10.66
106,600

107,826
61,892
6,890
39,044

Water Holding
Capacity
(mm)

90
165
180
330
180

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
567.4
4441
444.1

O O o o

Area 4

Sand/Silt
30C/70B

Area 4
Pervious
1
7.38
73,800

1011.5
567.4
4441

66.6
377.5

74,649
41,874
4,916
27,858

Fraction of Site
Coverage

o = O O

Total
1
7.38
73,800

74,649
41,874
4,916
27,858

TOTAL

TOTAL
Wetland/Drain

27.04
270,400

273,510
155,723

17,668
100,119



WATER BALANCE ASSESSMENT
Post Extraction

Project Number:
Project Name:
Location:
Calculated By:
Date:

Infiltration

Vegetation

LON-0015778
Ololando Pit
Ololando Road, Middlesex
M. Venhuis
6-Jul-18

Soil Type
Soil Group

Urban Lawns/Shallow Rppted Crops
Moderately Rooted Crops
Pasture and Shrubs
Mature Forests
Weighted Average

Infiltration Factor
Topgraphy
Soil
Cover
Total

Percent
Area
Area

Total Precipitation
Estimated Actual Evapotranspiration
Estimated Surplus
Estimated Runoff
Estimated Infiltration

Total Precipitation
Estimated Actual Evapotranspiration
Estimated Runoff
Estimated Infiltration

mm/yr
mm/yr
mm/yr
mm/yr
mm/yr

m3/year
m®/year
m3/year
m®/year

Water Holding
Capacity
(mm)

125
200
250
400
250

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
559.6
451.9
451.9

o O o o

Area 1

Silt

Area 1
Pervious
1
6.75
67,500

1011.5
559.6
451.9

67.8
384.1

68,276
37,773
4,575
25,928

Fraction of Site
Coverage

o = O O

Total
1
6.75
67,500

68,276
37,773
4,575
25,928

Water Holding
Capacity
(mm)

125
200
250
400
250

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
559.6
451.9
451.9

O O o o

Area 2

Silt

Area 2
Pervious
1
2.25
22,500

1011.5
559.6
451.9

67.8
384.1

22,759
12,591
1,525
8,643

Fraction of Site
Coverage

o = O O

Total
1
2.25
22,500

22,759
12,591
1,525
8,643

Water Holding
Capacity
(mm)

60
105
120
270
120

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
580.6
430.9
430.9

o O o o

Area 3

Sand/Silt
60A/40B

Area 3
Pervious
1
10.66
106,600

1011.5
580.6
430.9

64.6
366.3

107,826
61,892
6,890
39,044

Fraction of Site
Coverage

o = O O

Total
1
10.66
106,600

107,826
61,892
6,890
39,044

Water Holding
Capacity
(mm)

90
165
180
330
180

0.3
0.4
0.15
0.85

Impervious
0
0
0

1011.5
567.4
4441
444.1

O O o o

Area 4

Sand/Silt
30C/70B

Area 4
Pervious
1
7.38
73,800

1011.5
567.4
4441

66.6
377.5

74,649
41,874
4,916
27,858

Fraction of Site
Coverage

o = OO

Total
1
7.38
73,800

74,649
41,874
4,916
27,858

TOTAL

TOTAL
Wetland/Drain

27.04
270,400

273,510
154,130
17,907
101,473



Note: Mapping source MNR Mapping; www.giscoeapp.Irc.gov.on.ca
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