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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by the Port Colborne Quarries (PCQ) to complete a hydrogeological
study for a proposed expansion of the Port Colborne Quarry in Port Colborne, Ontario. PCQ, a division of Rankin
Construction Inc. (Rankin) is proposing an extension to Pit 3 of their existing Port Colborne Quarry in order to
continue mining of the aggregate resources.

In order to satisfy the requirements of the Ontario Aggregate Resources Act (ARA) with regard to a Category 2,
Class “A” Quarry Below Water license application certain plans and studies are required to identify the effects of
the proposed quarry and studies are required to identify land use impacts of the proposed quarry and to mitigate
such effects so that established Ministry of the Environment, Conservation and Parks (MECP) thresholds are met.
This includes the requirement for a Level 1/ 2 Water Resources Assessment. This report provides the
hydrogeological component of the water resources assessment along with the hydrological assessment which is
provided under separate cover.

The existing Port Colborne Quarry is located in the City of Port Colborne within the Regional Municipality of
Niagara. The existing quarry is bounded by Second Concession Road to the north, Highway 140 to the west, Main
Street East (Highway 3) to the south, and 200 metres (m) west of Carl Road to the east.

The proposed extension (Site) is situated directly east of the existing quarry and remains between Second
Concession Road to the north and Highway 3 to the south and extends approximately 410 - 790 m east of Carl
Road (see Figure 1). The Port Colborne Quarry Extension is located in Part of Lots 18 and 19 Concession 2, and
Plan 59R-16702, Humberstone Township, Regional Municipality of Niagara and comprises 108.25 hectares
(267.49 acres). The property is bordered by Second Concession Road to the north, Main Street East to the south,
the existing Port Colborne quarry to the west and agricultural fields and Miller Road to the west. There is an
estimated 40 to 50 million tonnes of limestone resources within the proposed extension. at the Site.

1.1 Required Land Use Approvals

In order for extraction to occur on the subject lands, the following approvals are required:

m  Amendment to the Region of Niagara Official Plan 2014, to designate the lands as Licensed Pits and
Quarries;

m  Amendment to the City of Port Colborne Official Plan 2017, to re-designate the lands from Agricultural to
Mineral Aggregate Operation;

m  Amendment to the City of Port Colborne Zoning By-Law 6575/30/18, to rezone the lands from Agricultural
(A) to Mineral Aggregate Operation (MAO); and,

m Application to the Ministry of Natural Resources and Forestry, under the Aggregate Resources Act for a
Class A Category 2 Licence (Quarry Below Water).

1.1.1 Region of Niagara Official Plan (ROP) 2014

Policy 6.C.13 of the Region of Niagara ROP states: “Where a new pit or quarry or an extension to an existing
licensed pit or quarry are to be located outside a Possible Aggregate Area, an amendment to this Plan is
required.” As the subject lands are not within a Possible Aggregate Area, a Regional Official Plan Amendment
through the Region of Niagara is required to identify the subject lands on Schedule D4 - Mineral Resources.
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1.1.2 City of Port Colborne Official Plan (OP) 2017

Policy 10.2 of the City of Port Colborne OP states: “The establishment of a new or an expansion to an existing
mineral aggregate operation shall require an amendment to this Plan...” Therefore, an Official Plan Amendment
through the City of Port Colborne is required.

1.1.3 City of Port Colborne Zoning By-Law No. 6575/30/18:

The lands are currently zoned (A) Agricultural within the City’s Comprehensive Zoning By-Law. Extraction and
related uses are not a permitted use. Therefore, the lands must be rezoned to (MAO) Mineral Aggregate
Operations in order to permit extraction and all the permitted accessory uses. This requires an amendment to the
City’s Zoning By-Law No. 6575/30/18.

1.1.4 Aggregate Resources Act

In addition to the above Planning Approvals, PCQ also requires approval for a Class A Category 2 (Quarry Below
Water) License under the Aggregate Resources Act as processed through the Ministry of Natural Resources and
Forestry.

The proposed quarry will be excavated to the same stratigraphic horizon, corresponding to the top of bluish-grey
shale on the base of the adjacent pit. This corresponds to a range of elevations from approximately 165 to

168 metres above sea level (masl). The proposed quarry consists of approximately 43,730,850 tonnes of
limestone resource within the extraction limits. Golder completed the installation of 20 monitoring wells on the
original proposed expansion property (Site) in order to determine the bedrock geology and the hydrogeological
conditions prior to purchase of the property. PCQ purchased additional property in 2017 and 2018 which has been
included in this license application.

1.2 Permit to Take Water (PTTW) Monitoring Program

A monitoring program is being completed for the existing Port Colborne Quarry Site. The existing quarry is being
monitored as part of the conditions of Permit to Take Water (PTTW) No. 7675-8MBQBB, which allows for a total
maximum daily withdrawal volume of 8,640,000 litres.

The existing PTTW report includes the following:
m Preparation of a water budget;

m  Groundwater level monitoring;

m  Measurement of sump water levels; and,

m A summary of well interference complaints.
The ECA monitoring includes the following:

m Collection of water discharge samples and analysis for hydrogen sulphite, total suspended solids (TSS), total
oil and grease;

m Assessment of the effectiveness of TSS control measures; and,

m A summary of operational problems, maintenance, and corrective actions.
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This PTTW includes monitoring of groundwater levels and evaluation of the potential water well interference as
well as a summary of response to any well interference complaints. The PTTW documents that were reviewed as
part of the hydrogeological work program for the proposed extension include:

m  WSP, 2013, 2012 Annual Compliance Report, Port Colborne Quarries, March 2013;
m  WSP, 2014, Port Colborne Quarries 2013 Annual Compliance Report, March 2014;
m  WSP, 2015, Port Colborne Quarries 2014 Annual Compliance Report, March 2015;
m WSP, 2016, Port Colborne Quarries 2015 Annual Compliance Report, March 2016;
m  WSP, 2017, Port Colborne Quarries 2016 Annual Compliance Report, March 2017;
m WSP, 2018, Port Colborne Quarries 2017 Annual Compliance Report, March 2018; and,
m  WSP, 2019, Port Colborne Quarries 2018 Annual Compliance Report, March 2019.

This information in these monitoring reports was considered as part of the preparation of the work program.

2.0 REGIONAL SETTING

The existing Port Colborne Quarry is located in the City of Port Colborne within the Regional Municipality of
Niagara. The existing quarry is bounded by Second Concession Road to the north, Highway 140 to the west, Main
Street East (Highway 3) to the south, and 200 m west of Carl Road to the east. The Site is situated directly east of
the existing quarry and remains between Second Concession Road to the north and Highway 3 to the south and
extends approximately 400 m east of Carl Road (see Figure 1) along Second Concession. The southern edge of
the Site extends 200 m east of Carl Road. The Port Colborne Quarry and Site are located in the vicinity of the
buried Onondaga Escarpment.

2.1 Physiography

The areas surrounding the existing quarry and the Site are predominately flat to slightly undulating agricultural
lands and woodlots with rural residential development along the various concession roads in the vicinity of the
Site. Quarrying was focused within this specific area due to the presence of flat lying dolostone bedrock at or very
near ground surface that is of high quality for the production of construction aggregates.

The general terrain associated with the existing quarry and the Site comprises a flat landscape of limited
topographical relief characterised by gently undulating agricultural lands and woodlots. Local intervening areas
with low, poorly drained conditions also occur within the drainage courses. Overall, the topographic relief in the
quarry vicinity varies between approximately 180 to 185 masl gradually sloping southward towards Lake Erie.
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2.2 Surficial Geology

The regional distribution of surficial deposits in the vicinity of the Site, based on Ontario Geological Survey (OGS)
mapping, is shown on Figure 2. The regional surficial geology of the Port Colborne Quarry area is known as the
Haldimand Clay Plain and is comprised of shallow overburden overlying the dolostone bedrock of the buried
Onondaga Escarpment. The surficial deposits that are found around the Port Colborne Quarry area are comprised
of predominantly massive, well-laminated clays. In some areas, coarse-textured glaciolacustrine deposits are also
found. The thickness of the surficial deposits encountered across the Site during the drilling program ranged from
approximately 0.5 m to 10.5 m.

2.3 Bedrock Geology

The regional distribution of bedrock formations is shown on Figure 3, which shows that the site area is underlain
by the Onandaga Formation. Aggregate Resource and Inventory Paper 117 for the area shows on the regional
bedrock map (Map 3) that the Bois Blanc Formation is the uppermost bedrock unit in the area of the existing
guarry and there is a transition to the Onondaga Formation on the southeastern portion of proposed extension.
Based on the work programs conducted at the site, the Port Colborne Quarry Site area is underlain by a well-
defined stratigraphic sequence of limestone, dolostone, and shale bedrock including the Bois Blanc Formation
and the Bertie Formation which are being excavated by the existing quarry, and the Salina Formation which
underlies the quarry. The uppermost bedrock in the site area consists of the Bois Blanc Formation.

The Salina Formation consists of Upper Silurian aged rocks which are composed of alternating carbonates,
evaporates, and shales. The uppermost layers of the Salina Formation can also contain anhydrite or gypsum
nodules which can dissolve leaving voids and collapse structures.

The Bertie Formation overlies the Salina Formation conformably and consists of alternating carbonate and
carbonate-shale units. The Bertie Formation is generally subdivided into five members known as (in ascending
order):

m The Oatka Member— dolomitic shales;

m The Falkirk Member— dark brown dolostones;

m The Scajaquada Member— dark grey to black shales and argillaceous dolostones;
m  Williamsville Member- grey micritic dolostones and dolomitic shales; and,

m  The Akron Member— grey, wavy bedded, mottled dolostones.

Immediately above the Bertie Formation lies the Bois Blanc Formation where the contact between the two units
represents the Silurian-Devonian disconformity. This disconformity represents the period of time where the
Silurian-age bedrock units of the Niagara Peninsula were subjected to an extended period of subaerial
weathering. The Bois Blanc consists of cherty fossiliferous bioclastic or argillaceous limestones.

The Onondaga Formation overlies the Bois Blanc formation in the area surrounding the Port Colborne Quarry and
consists of variably cherty, fossiliferous limestone with some minor shale partings.
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2.4 Aquifer Vulnerability Index

The aquifer vulnerability index (AVI) for the regional surficial geology in the vicinity of the Port Colborne Quarry is
considered “high” for the Niagara Peninsula source zone protection area due to the potential for coarse-textured
glaciolacustrine deposits or for relatively thin overburden areas to be present within the Haldimand Clay Plain?.
The AVI rating assesses the potential for vertical infiltration of contaminants through the shallow overburden into
the underlying the bedrock formations. The overburden deposits in the area of the proposed Pit #3 extension are
thin within the southern area of the Site corresponding to a moderate to high AVI, since there are not thick low
permeability overburden deposits that would retard the downward migration of contaminants from surface. The
overburden deposits thicken northwards and in the area of the wetlands/woodlands there are relatively thick
(approximately 6 m) clayey deposits. It is interpreted that this area has a moderate to low AVI.

It should be noted that the AVI is relevant to sources of surface contamination. The AVI is not directly applicable
to the proposed extension since potential sources of surface contamination will not be placed on the ground
surface and as such the protection of the aquifer is not reliant on the character of overburden deposits reflected in
the AVI. The AVl is not directly applicable in a below water table quarry setting since this involves excavation
through the surface cover. Therefore, there is no reliance on the presence of the overburden at surface soil to
protect the aquifer.

There is inward groundwater flow which prevents the outward flow of groundwater under existing conditions, and
this is planned to be continued in the long term to maintain the quarry in a dry state by pumping. Further, the
quarry is underlain by shale deposits that prevent the seepage downward seepage of contaminants through the
base of the quarry. The AVI rating in the vicinity of the proposed extension at the Port Colborne Quarry is not
considered to be a significant concern for potential infiltration of contaminants to affect water supply wells in
nearby bedrock formations since the groundwater will continue to flow inward during active quarry dewatering.

2.5 Potential for Karst

There is potential for chemical weathering to create small-scale karstic features within dolostone units along the
sidewalls of the Port Colborne Quarry. Potential karst features may include solution-widened bedding planes or
conjugate fracture systems that are related to the dissolution effects of water flowing through the fractured
dolostone of stratigraphic units of the Bertie formation.

During the summer months the quarry is maintained in a dry state with minimal to low pumping and if significant
transmissive karst features were present they would be apparent on the quarry walls. No significant larger scale
karstic features have been observed on the sidewalls of the Port Colborne Quarry and the observed relatively low
rates of groundwater flow into the Port Colborne Quarry are not consistent with significant karstic features on the
quarry sidewalls.

As noted previously, by maintaining the dewatering sump at a groundwater elevation for the foreseeable future,
the local groundwater flow directions adjacent to the quarry are expected to be radially inward over the long term.
This zone of depression in the water table would be expected to capture any groundwater that is flowing through
potential karstic features along the quarry sidewalls. As a result of the radially inward groundwater flow, the
potential for water quality impacts to occur in nearby supply wells as a result of karstic features on the sidewalls of
the Port Colborne Quarry is considered to be very low.

! Groundwater Vulnerability Analysis Niagara Peninsula Source Protection Area”, Niagara Peninsula Conservation Authority (NPCA), 2011.
Prepared for Niagara Peninsula Source Protection Authority, November 30, 2009, numerical amendments made in June 2011.
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3.0 FIELD INVESTIGATION METHODOLOGY

The hydrogeological characterization of the Site involved groundwater investigations initiated in early 2017
followed by groundwater monitoring through July 2017. The hydrogeological work program included:

m Borehole drilling and monitoring well installations;
m Hydraulic conductivity testing;

m  Groundwater level monitoring;

m  Groundwater quality sampling;

m  Estimation of groundwater inflow;

m  Water well impact assessment;

m Private water well survey;

m Development of a groundwater monitoring program and a well response complaint program for private wells;
and,

m Report preparation.

Groundwater monitoring was completed monthly throughout 2018 and 2019 and is being continued on a quarterly
frequency during 2020. The investigations have built upon the information available from previous site
investigations and ongoing monitoring of the existing PCQ operations and adjoining lands. As part of the Site
investigation, boreholes were drilled at ten on-site locations. The following sections provide an overview of the
investigation while more detailed discussion of each aspect of the investigation along with the results including
borehole logs and monitoring data are provided in the appendices attached to this report.

3.1 Borehole Drilling and Well Installation

The hydrogeological investigation involved the drilling and installation of monitoring wells at ten locations at the
Site. A shallow and deep well were installed at each location for a total of 20 monitoring wells. These monitoring
wells which were completed in February through March 2017 and are labelled as MW17-1S and MW17-1D
through to MW17-10S and MW17-10D, where “S” represents the shallow well and “D” represents the deep
monitoring well at each location. The location of the completed wells at the Site is shown on Figure 4. A shallow
and deep 100 mm diameter borehole was cored using HQ coring equipment with water flush and completed to
depths varying from 6.0 to 21.4 metres below ground surface (mbgs) in order to target pre-determined
stratigraphic horizons. The bedrock core was logged to determine the rock conditions and stratigraphy of the
formations encountered. Upon completion of drilling, hydraulic conductivity packer testing was carried out in the
deep boreholes at each location.

Following the completion of the hydraulic conductivity testing, monitoring wells were installed in the shallow and
deep boreholes using 32 mm diameter flush threaded PVC pipe and slotted well screen. At monitoring well
locations MW17-1S, MW17-2S, MW17-3S, and MW17-10S where the targeted stratigraphic horizons were not
encountered, shallow overburden monitoring wells were installed at depths varying from 5.18 to 6.05 mbgs.
Shallow overburden wells were installed via hollow stem augers using 51 mm flush threaded PVC pipe and
slotted well screen. The bedrock monitoring wells were completed using 32 mm flush threaded PVC pipe and
slotted well screen. Both shallow and deep bedrock and overburden monitoring wells were set in silica sand to the
target depths and sealed with bentonite to surface.
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Following installation of all of the monitoring wells, Golder returned to the site to complete GPS and elevation
surveying of each of the locations. Details of the monitoring well locations and elevations are provided in Table 1
and can be found on the borehole records in Appendix A.

3.2 Hydraulic Conductivity Testing

A total of 30 packer tests were completed in order to assess the horizontal hydraulic conductivity of the bedrock at
the Site. The packer tests were conducted in the open boreholes (MW17-1D through MW17-10D) prior to the
installation of the monitoring wells. Prior to the start of packer testing, the open boreholes were developed by
flushing with water and over-pumping until clear water was produced. Drill rod seal tests were also performed
prior to the initiation of all the packer tests to determine the competency of the drill rods.

The majority of the packer tests (20 of the 30 tests) were conducted over 3.2 m vertical intervals. Testing was
conducted using a double packer assembly between the bottom of the hole and the water table or the casing,
whichever was lower. The overlap between test intervals was generally 0.3 m, in some cases larger overlaps
were used in order to test all available bedrock. The remainder of the packer tests were completed on the bottom
of each hole using a single packer assembly with vertical intervals ranging from 2.9 to 3.8 m.

All packer tests were performed using the falling head test method, where the column of water representing the
static water level within the packer interval is raised by adding water from an external source. Subsequently, the
water column falls while the water level and elapsed time are recorded. The packers were inflated with nitrogen
gas to pressures around 200 pounds per square inch (psi) to ensure an adequate seal between the packer glands
and the wall of the borehole. Following the inflation of the packers, the water column in the test interval was
monitored within the drill rods until static or near static conditions were observed over periods of 5 to 30 minutes.
The drill rods were then filled with water and the falling head test was initiated. The water level and elapsed time
was then measured using Solinst level loggers until the water level reached static or at least 60% of the initial
static level. In some cases, 60% of initial static was not achievable due to very slow hydraulic conductivity. Manual
recordings of time and water column depth were also recorded during each test where applicable.

The packer test data for all falling head tests were analyzed by the Bouwer and Rice method using the Agtesolv
software program. The use of the Bouwer and Rice analytical solution for the determination of hydraulic
conductivity of fracture rocks is deemed appropriate in this situation based on the scale of the proposed quarry,
which makes it impractical to consider the individual flow paths within the bedrock. Rather, the net effect of the
fractures, in terms of their ability to conduct water under the influence of a hydraulic gradient, must be considered
as a bulk hydraulic conductivity. In this study, the geometric mean is applied to measure hydraulic conductivities
for this purpose. During this process, minor analytical errors in the analysis of the data are not significant.

Results of the packer test data are summarized in Table 2.

3.3 Groundwater Level Monitoring

Following the installation of each monitoring well, Golder completed monitoring well development as per Golder’s
Standard Operating Procedure No. 5: Monitoring Well Development. Each monitoring well was developed to
remove fine particles from the filter pack and to remove any fluids introduced to the monitoring well during drilling
and to ensure fresh formation water has entered the well prior to groundwater sample collection.
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Starting April 10, 2017, Golder initiated a weekly groundwater monitoring program which involved the groundwater
level collection in each of the newly installed monitoring wells for a period of 12 weeks which was completed on
July 31, 2017. Water levels in each well were measured using an electronic water level meter. The water level
meter was appropriately cleaned using a liquid Alcanox™ and distilled water rinse to prevent cross contamination
between monitored locations. The results of the groundwater monitoring program are presented in Table 3.

From January 2018 through December 2019, Golder collected monthly groundwater levels at all of the accessible
groundwater monitoring wells that were installed as part of the 2017 drilling program. The results of this
groundwater monitoring program are also included in Table 3. Golder continues to collect groundwater levels
quarterly at these wells throughout 2020.

The 2017 through 2020 groundwater elevations have been included in the hydrographs provided in Appendix D.

3.4 Groundwater Quality Sampling

Prior to sampling, water levels in each well were measured using an electronic water level meter. The water level
meter was appropriately cleaned using a liquid AlcanoxTM and distilled water rinse to prevent cross
contamination between monitored locations. Prior to sampling, the monitoring wells were purged of either a
volume of water equivalent to three standing well volumes or until dry using the dedicated inertial lift pumps
installed in each well.

Groundwater sampling involved purging prior to sample collection to ensure that the samples are representative
of true aquifer conditions. Field parameters (pH, electrical conductivity, and temperature) were measured after the
removal of each well volume and prior to sample collection. The samples collected for metals analyses were field
filtered using a disposable in-line 0.45 micron filter attached directly to the inertial lift pump assemblage. Samples
were stored on ice and shipped to the laboratory within 24 hours of collection under chain of custody. Samples
were compared to Ontario Drinking Water Standards (ODWS) (MECP 2006) and any applicable site specific limits
or criteria.

3.5 Quarry Sump Quality Sampling

Quarry sump sampling involved the collection of one quality sample from the main quarry sump located within the
existing Port Colborne Quarry. Prior to sampling, field parameters (pH, electrical conductivity, temperature, and
dissolved oxygen) were measured from directly within the quarry sump. The samples were then collected directly
from the quarry sump into laboratory provided bottles. Samples were compared to the Provincial Water Quality
Objectives (PWQO).

4.0 RESULTS OF INVESTIGATION

The results of the investigation conducted by Golder at the Site are presented below.

4.1 Borehole Investigation Results

The stratigraphic sequence of bedrock encountered during the drilling program included the Bois Blanc
Formation, the Bertie Formation, and the Salina Formation. The details of each stratigraphic unit are described
below.

The Salina Formation was only encountered at borehole location MW17-1D where drilling progressed deeper in
order to confirm the location of the targeted stratigraphic horizons. The bottom of the Salina Formation was not
encountered so the formation thickness is not reported.
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The Bertie Formation was encountered at all deep borehole locations and in six of the shallow borehole locations.
Unit 1 of the Bertie Formation was the target horizon for the deep borehole locations. The thickness of the Oatka
Shale was 5.2 m and was only encountered in its entirety at borehole location MW17-1D. The thickness of the
Bertie Formation in the southern portion of the site that will be extracted ranged from 13.9 m to 14.9 m (not
including the Oatka shale). The thickness of the Bertie Formation in the northern portion of the site ranged from
5.1 to 6.2 m where it was truncated and overlain by overburden.

The Bois Blanc Formation was only encountered at borehole locations MW17-4, MW17-5, MW17-7, MW17-8, and
MW17-9. The Bois Blanc was overlain by overburden at all of these locations and the thickness of the overburden
ranged from 0.4 mto 5.1 m.

4.1.1 Stratigraphy

The stratigraphic units are described below:

Bois Blanc Formation

The Bois Blanc Formation consists of medium to light grey, medium bedded, medium grained cherty limestone
with light to medium grey calcareous sandstone and siltstone beds and green glauconitic layers, and green
glauconitic coatings on fracture surfaces, with a sharp lower contact.

Akron Member

The Akron Member consists of mottled light to medium grey, thin to medium bedded and medium grained
dolostone with occasional thin argillaceous partings with green glauconitic coatings on fracture surfaces and
brecciated intervals, with a sharp contact and a gradational transitional lower contact.

Williamsville Member

This member consists of a grey, medium grained, thin to medium bedded laminar textured dolostone with
numerous thin to argillaceous to shaly laminate and thin shale beds. The upper contact with the Akron Member is
transitional and distinguished by the transitional from its matted to laminate textured appearance.

Scajaquada Member

The Scajaquada Member consists of medium to dark bluish grey argillaceous to shaly dolostone with thin shale
interbeds. The upper contact with the Williamsville Member is transitional identified at the transitional first
appearance of dark grey shaly bedding.

Falkirk Member

The Falkirk member is comprised of brown medium to thickly bedded to missive, medium crystalline dolostone
with occasional argillaceous laminate. The upper contact is sharp and identified at the base of the argillaceous to
shaly bedding, and appearance of brown to crystalline rock.

Oatka Member

The Oatka Member is a fine grained, thinly bedded, bluish-grey argillaceous dolostone and shale. The upper
contact is sharp and demarcated by the transition from crystalline brown rock to fine grain bluish grey rock.

Salina Formation

The Salina Formation consists of dark grey to black argillaceous dolostone, and black shale with thin gypsum
beds and nodules. The upper contact drawn at the transition from bluish grey rock to dark grey to black shale.
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4.1.2 Hydrostratigraphy

The upper aquifer units are interpreted to consist of the limestone of the Bois Blanc Formation and the dolostones
of Akron Member and Williamsville Member of the Bertie Formation. These aquifer units are underlain by the
shaly dolostone of the Scajaquada Member of the Bertie Formation which is interpreted to act as weak aquitard.
This unit is underlain by the lower aquifer which is comprised of the Falkirk Member of the Bertie Formation. This
sequence is underlain by the shaly Oatka member which acts as an aquitard and is forms the floor of the existing
quarry.

4.2 Bedrock Surface Contours

Overburden thickness contours were derived using the ground surface elevation (shown on Figure 5) and digitally
subtracting a contour plan of the bedrock surface elevation. The overburden thickness contours are shown on
Figure 6. The overburden is thin in the southern portion of the site and thickens northward where is reaches its
maximum thickness beneath the wetland/woodland area. At Borehole 17-1D a thickness of 10.2 m of silty clay
overlain by topsoil was encountered. At Borehole 17-2D topsoil underlain by silty clay with a thickness of 8.7 m
was encountered while at 17-3D a thickness of 5.4 m was encountered. The silty clay overburden deposits
beneath the wetland form a low permeability clayey base to the wetland.

Bedrock surface contour maps were created based on the data from the borehole locations and are presented on
Figures 7, 8, and 9. The inferred bedrock surface at the Site is presented on Figure 7. The bedrock surface depth
varied across the Site from 0.51 mbgs at location MW17-5D to 10.21 mbgs at location MW17-1D. On the south
side of the Site the bedrock surface gradually slopes to the east away from the existing quarry. On the north side
of the Site the bedrock surface slopes towards the north with a decrease in elevation of 9 m between locations
MW17-4D and MW17-1D. This subsurface topographic feature may be the result of a localized depression, a
buried channel or possibly the presence of the buried Onondaga Escarpment.

Figure 8 shows the inferred surface of the base of the Williamsville Member (Unit 5) of the Bertie Formation. The
base of Unit 5 was encountered at every deep borehole location except for MW17-1D and at shallow borehole
location MW17-6S. The base of Unit 4 slopes gently towards the southwest with a decrease in elevation of
approximately 6.5 m between locations MW17-3D and MW17-8D.

Figure 9 shows the inferred surface of the base of the Falkirk Member (Unit 2) of the Bertie Formation. The base
of Unit 2 was encountered at every deep borehole location. The base of the Falkirk Member also slopes gently
towards the southwest with a decrease in elevation of approximately 8 m between locations MW17-3D and
MW17-8D.

4.3 Hydraulic Conductivity Results

A total of 30 packer tests were completed within the deep borehole locations MW17-1D through MW17-10D
located at the Site. The results of all the tests are presented in Table 2 and the summary of each test including a
plot is compiled in Appendix B. The results of the tests are also presented on the borehole logs in Appendix A.

The individual packer test results are plotted on Figure 10 which indicates the overall range of hydraulic
conductivity with depth. The test intervals are shown with respect to the formation stratigraphy and relative to the
base of Unit 2 of the Bertie Formation which will act as the base of the proposed quarry. Figure 10 indicates that
the hydraulic conductivity of the rock sequence varies over a wide range between 8.7 x 10-1° metres per second
(m/s) and 1.2 x 105 m/s. The test results characterize the hydraulic conductivity of the individual formations
including the wide variation both spatially and with depth.
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Examination of the exposed quarry faces, core logging, and packer testing results indicate that the hydraulic
conductivity of the bedrock is primarily related to open, near-horizontal bedding partings within the rock.
Therefore, the hydraulic conductivity values determined during packer testing are considered to primarily reflect
horizontal permeability along the open bedding partings. The vertical permeability of the intact beds of rock
separating the open bedding partings is anticipated to be much lower, with the possible exception of the Falkirk
Member of the Bertie Formation based on the interconnectivity of the vugs.

Due to the observed static water levels within the open boreholes during packer testing, the majority of the packer
test intervals (25 tests) were completed within the lowermost portion of the Bertie Formation, Unit 1 through to
Unit 3. One packer test interval was completed within the Salina Formation at MW17-1D. While four packer test
intervals were completed in Unit 4. No packer tests were completed within the Bois Blanc Formation. The results
of the packer test interval within the Salina Formation returned the lowest hydraulic conductivity recorded at the
Site of 8.7 x 10° m/s.

The results of the 25 packer test intervals that fall within Units 1 through 3 of the Bertie Formation returned a wide
range of results from 1.2 x 105 m/s to 4.6 x 10-°° m/s. Due to the length of the packer interval, the majority of the
tests would straddle two of the stratigraphic units. As Unit 1 was the targeted stratigraphic horizon, the exposure
of this Unit was between 0.2 m to 1.5 m in all of the deep boreholes except for MW17-1D where its entirety was
encountered. The only packer test completed completely within Unit 1 returned the result of 7.6 x 10 m/s.

Six packer tests were completed entirely within Unit 2 of the Bertie Formation. The results from these tests ranged
from 8.8 x 10°® m/s to 9.5 x 108 m/s.

One packer test was completed entirely within Unit 3 of the Bertie Formation at MW17-9D and one completed
almost entirely within at MW17-8D. The results from these two tests were 2.8 x 108 m/s and 4.6 x 10° m/s,
respectively.

One packer test was completed entirely within Unit 4 of the Bertie Formation at MW17-8D and three packer tests
were completed partially within Unit 4. The result from the packer test that was entirely within Unit 4 was 5.1 x
10°m/s. The other three test results ranged from 2.6 x 107 m/s to 4.6 x 10° m/s.

4.4 Groundwater Level Monitoring Results

The results of the 12 week groundwater level monitoring program and the monthly and quarterly groundwater
level monitoring program are presented in Table 3. Using the results of the groundwater level monitoring program
in May 2017, May 2018, May 2019, and May 2020 and based on the stratigraphy encountered at the Site,
groundwater potentiometric surfaces were produced for overburden (Figures 11A, 11B, 11C, 11D), shallow
bedrock (12A, 12B, 12C, 12D) and deep bedrock (Figures 13A, 13B, 13C, and 13D).

4.4.1 Overburden Groundwater Elevations

The overburden groundwater potentiometric surfaces are presented on Figures 11A to 11D based on the
groundwater levels collected during May 2017 to May 2020. Based on Figures 11A to 11D, overburden
groundwater appears to flow to the east away from the active quarry, however, there is limited data available,
therefore, overburden contours have not been included on this figure.

The 2017 to 2020 groundwater elevations have been included on hydrographs presented in Appendix D. The
hydrographs indicate that the groundwater elevations in the overburden monitoring wells, MW17-1S, MW17-2S,
and MW17-3S, increased since the development and sampling of the wells until August 2017 when they appeared
to reach static. The groundwater elevations at MW17-1S and MW17-3S fluctuated seasonally in 2018 with higher
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elevations observed in late spring/early summer. The groundwater elevation at MW17-2S has remained relatively
stable since August 2017 and the groundwater elevation at MW17-10S has remained near the base of the well
screen since well development.

The wetland areas in the north of the site were not observed to be in a flooded condition during much of the year
which is interpreted to reflect the underlying low permeability clayey deposits which reduce seepage through the
base of the wetland

4.4.2 Shallow Bedrock Groundwater Elevations

The shallow bedrock groundwater monitoring wells are either completely installed within the Akron and
Williamsville Members of the Bertie Formation or partially within these members and partially within the Bois Blanc
Formation. The shallow bedrock groundwater potentiometric surfaces are presented on Figures 12A to 12 D
based on the groundwater levels collected during May 2017 to May 2020.

Groundwater levels within the shallow bedrock remained relatively stable. Subtle fluctuations in the groundwater
elevations were observed across each of the monitoring well locations indicating that the shallow bedrock
groundwater surface is well connected across the Site, with the exception of MW17-4S which exhibited very
limited fluctuations. Higher groundwater elevations were typically observed during the spring and late fall in the
shallow bedrock monitoring wells.

Based on Figures 12A to 12D, the shallow bedrock groundwater flows from south to north toward MW17-7S.
From this location it flows northwest towards MW17-5S and the existing quarry. There is also southward
groundwater flow from MW17-4S. This may be due to the overburden groundwater influence from the north which
may act as a recharge area for the shallow bedrock groundwater as it is truncated and overlain by overburden
between MW17-4 to MW17-2. Monitoring well MW17-6S has not been included in the contouring as the
groundwater elevation at this location appears to be anomalously low.

4.4.3 Deep Bedrock Groundwater Elevations

The deep bedrock groundwater monitoring wells are either completely installed within the Falkirk Member of the
Bertie Formations or mostly within the Falkirk Member and partially within the Oatka Member of the Bertie
Formation. The deep bedrock groundwater potentiometric surfaces are presented on Figures 13A to 13D based
on the groundwater levels collected during May 2017 to May 2020.

Groundwater elevations within the deep bedrock remained relatively stable. Subtle fluctuations in the groundwater
elevations were observed across each of the monitoring well locations indicating that the deep bedrock
groundwater surface is well connected across the Site. The overall groundwater elevations appear to be
decreasing over time with muted seasonal fluctuations observed. A noticeable decrease in groundwater
elevations is observed at MW17-5D, MW17-7D, MW17-8D, and MW17-9D which are all located on the southern
portion of the Site.

Based on Figures 13A to 13D, the deep bedrock groundwater flows from the south, west, and northern property
boundaries towards the eastern property boundary and MW17-5D. The potentiometric surface represents a slight
draw down cone with MW17-5D as the lowest point. This may indicate that MW17-5D is more strongly connected
to the exposed quarry to the northwest.
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4.4.4 Water Table

The approximate water table corresponds to the shallow monitoring wells installed in the bedrock and overburden.
The overburden water table is shown on Figures 11A and 11B and ranges from 176.19 to 179.51 masl in

May 2017. The shallow bedrock water table is shown on Figures 12A and 12B and ranges from 176.0 to

177.88 masl in May 2017. Therefore, a generalized value for the water table is approximately 178 masl. No
overburden wells were installed on the southern portion of the Site as the bedrock is near surface.

4.4.5 Hydrogeological Cross-Sections

Two hydrogeological cross-sections were developed across the site area at the locations shown on Figures 11
to 13. Cross-Section A-A’ on Figure 14 is oriented west-east and extends through the wetland/woodland in the
northern portion of the site (and is oriented along the direction of groundwater flow toward the quarry). Cross
section B-B’ on Figure 15 is oriented north-south and extends along the western edge of the proposed extension
(and is oriented across the direction of inward groundwater flow to quarry).

Cross-section A-A’ shows the relatively thick clayey overburden deposits beneath the wetland. The section shows
the groundwater levels in the monitoring wells installed and are below ground surface with downward hydraulic
gradients from the overburden to the bedrock wells. The wetland/woodland is noted to have standing water during
the fall and spring which is considered to reflect the low permeability of the clayey materials beneath the wetland.
It is interpreted that other areas of the wetland will continue to have standing water during spring and summer
during the quarry expansion since this is occurring under existing conditions in areas directly adjacent to the
existing quarry.

Cross-section B-B’ indicates the increase in elevation of the bedrock units from north to south, while the bedrock
surface is decreasing to the north. This result in the truncation of the upper bedrock units northward. The relatively
thick overburden deposits are a result of the northward decline in bedrock surface. The relatively consistent
groundwater elevations along the section reflect the orientation of the section along the general trend of
groundwater flow contours.

4.5 Groundwater Quality Sampling Results

On April 10, 2017 Golder collected 12 groundwater samples from MW17-1S, MW17-1D, MW17-2S, MW17-3D,
MW17-4S, MW17-6S, MW17-6D, MW17-8S, MW17-8D, MW17-9S, MW17-9D, and MW17-10D. A summary of
the groundwater results has been provided in Table 4. The groundwater samples were analyzed for the Rapid
Chemical Analysis Package (RCAP) Comprehensive list of parameters which includes general parameters,
nutrients and organic indicators, major and minor ions, and dissolved metals. The groundwater results were
compared to the ODWS as shown on Table 4. The laboratory certificates of analysis are provided in Appendix D.

45.1 Overburden Groundwater Quality Results

A review of the groundwater chemistry from the two samples collected from overburden monitoring wells
MW17-1S and MW17-2S is provided below:

m  Concentrations of general parameters were generally similar at each of the wells with the exception of TSS
and TDS which were elevated at MW17-1S and hardness which was elevated at MW17-2S. The
groundwater quality typically complied with the applicable ODWS with the exception of TDS at both sampled
locations.
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m  Concentrations of nutrients and organic indicator parameters were generally similar at MW17-1S and
MW17-2S. The concentrations of orthophosphate, nitrate, and nitrite were below detection limits at
MW17-2S, while they were marginally above detection limits at MW17-1S. The groundwater quality typically
complied with the applicable ODWS with the exception of DOC at MW17-2S.

m  Concentrations of major and minor ions were variable at MW17-1S and MW17-2S. The concentrations of
alkalinity, calcium, and magnesium were marginally elevated at MW17-2S, while the concentrations of
sodium and sulphate were significantly elevated at MW17-1S. There were no ODWS exceedances for the
major and minor ion parameters.

m  Concentrations of dissolved metal parameters were generally similar at MW17-1S and MW17-2S. The
concentration of aluminum, barium, molybdenum, uranium, and vanadium were elevated at MW17-1S, while
boron, silicon, and strontium were elevated at MW17-2S. The groundwater quality typically complied with the
applicable ODWS with the exception Manganese at MW17-2S.

45.2 Shallow Bedrock Groundwater Quality Results

A review of the groundwater chemistry from the four samples collected from the shallow bedrock monitoring wells
MW17-4S, MW17-6S, MW17-8S, and MW17-9S is provided below:

m  Concentrations of general parameters were generally similar at each of the bedrock wells with the exception
of TDS and hardness which were elevated at MW17-9S and TSS which was elevated at MW17-4S,
MW17-6S and MW17-8S. The groundwater quality typically complied with the applicable ODWS with the
exception of TDS and hardness at all sampled locations.

m  Concentrations of nutrients and organic indicator parameters were generally similar at all sampled shallow
bedrock locations. There were no ODWS exceedances for the nutrients and organic indicator parameters in
shallow bedrock.

m Concentrations of major and minor ions were variable at the sampled shallow bedrock monitoring wells. The
following observations were noted:

= Alkalinity and magnesium were elevated at MW17-4S and MW17-9S;
= Sodium and chloride were significantly elevated at MW17-9S; and,
= Sulphate was notably lower at MW17-8S.

There were no ODWS exceedances for the major and minor ion parameters.

m Concentrations of dissolved metal parameters were generally consistent between the four shallow bedrock
monitoring wells with the exception of:

= Barium, manganese, molybdenum, and uranium were elevated at MW17-4S; and,
= Silicon and strontium were elevated at MW17-6S.

The groundwater quality typically complied with the applicable ODWS with the exception of manganese and
uranium at MW17-4S.
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4.5.3 Deep Bedrock Groundwater Quality Results

A review of the groundwater chemistry from the six samples collected from the deep bedrock monitoring wells
MW17-1D, MW17-3D, MW17-6D, MW17-8D, MW17-9D, and MW17-10D are provided below:

m Concentrations of general parameters were generally similar at each of the deep bedrock wells with the
following exceptions:

=  Conductivity was notably lower at MW17-6D;
= TSS was elevated at MW17-3D and MW17-6D; and,
= TDS and hardness were notably lower at MW17-3D and MW17-6D.

The groundwater quality typically complied with the applicable ODWS with the exception of TDS and hardness at
all sampled locations.

m Concentrations of nutrients and organic indicator parameters were generally similar at all sampled deep
bedrock locations with the exception of total ammonia which was elevated at MW17-8D and MW17-9D.
There were no ODWS exceedances for the nutrients and organic indicator parameters in shallow bedrock.

m  Concentrations of major and minor ions were variable at the sampled deep bedrock monitoring wells. The
following observations were noted:

= Chloride was elevated at MW17-9D;

= Sodium was elevated at MW17-8D and MW17-9D; and,

= Calcium, magnesium, and sulphate were notably lower at MW17-3D and MW17-6D.
There were no ODWS exceedances for the major and minor ion parameters.

m Concentrations of dissolved metal parameters were generally consistent between the deep bedrock
monitoring wells with the exception of:

=  Aluminum was elevated at MW17-9D;
= Boron was elevated at MW17-8D and MW17-9D and,
= Manganese was elevated at MW17-1D and MW17-8D.
There were no ODWS exceedances for the dissolved metals parameters.

4.5.4 Groundwater Quality Summary

The groundwater quality in the overburden and bedrock at the Site was generally similar based on the
groundwater quality results. Overburden groundwater quality was typically elevated in pH and TSS concentrations
in comparison with the bedrock groundwater quality. The shallow bedrock was typically elevated in hardness and
TDS, calcium, chloride, and magnesium in comparison with the overburden groundwater quality. The deep
bedrock groundwater quality was typically more mineralized than the shallow bedrock groundwater quality as
expected. In comparison to the shallow bedrock groundwater quality, TDS, hardness, calcium, potassium,
sodium, sulphate, boron, and strontium were elevated.

LS GOLDER 15



October 2020 1771656-1000-Rev2

4.6 Quarry Sump Quality Sampling Results

On April 11, 2017, Golder collected one surface water sample from the main quarry sump located within the
existing Port Colborne Quarry. A summary of the quarry sump results is provided in Table 5. The quarry sump
sample was analyzed for the RCAP surface water list of parameters which included general parameters, nutrients
and organic indicators, major and minor ions, and total metals. The quarry sump results were compared to the
PWQO. The concentrations of all analyzed parameters from the quarry sump sample were below the PWQO with
the exception of total boron.

5.0 GROUNDWATER SEEPAGE ESTIMATE

A groundwater seepage estimate has been developed for the proposed quarry extension. This estimate involves
calculation of the seepage along the east, north, and south faces. This seepage estimate does not include upward
seepage from the floor of the quarry as this is comprised of low permeability dolomitic shales that will be the floor
of the proposed extension. The seepage estimate was calculated using Darcy’s Law Q=KIA, where:

Q = seepage in m%/sec

K = hydraulic conductivity corresponding to the geomean of packer test results (m/sec)
| = hydraulic gradient, assuming a 500 m radius of influence and a drawdown of 15 m
A = cross-sectional area of quarry faces (m?)

The results of the seepage estimate using the Darcy Calculation are provided in Table E.2 in Appendix E. The
parameters and results of calculation are summarized below:

Seepage Calculation Values

K 7x 107 m/s

| 0.03 (15 m/500 m)

A 56850 m? (15 m x 3790 m)

Q 0.00119385 m3/sec or 71.63 L/min

Based on this calculation using the geomean of the packer test results, the estimated seepage from the east,
north, and south walls of the proposed extension is 72 L/min. If the hydraulic conductivity were increased by one
order of magnitude, to produce a conservative estimate the resultant seepage would be 720 L/min.
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6.0 PRIVATE WATER WELLS

An evaluation of the MECP water well database was completed to provide additional information with respect to
the bedrock surface and groundwater elevations at the water wells surrounding the proposed extension. The
location of water wells relative to the calculated dewatering zone of influence is shown on Figure 16. The location
of water well cross sections is shown on Figure 17. The MECP water well records in the area of the sections are
included in Appendix F. The sections are discussed below.

6.1 Water Well Cross Sections

Four water well cross sections were completed based on the MECP water well records.

m Section C-C’ was completed in an east-west direction along Second Concession and is presented on
Figure 18;

m Section D-D’ was completed in an east-west direction along Killaly Road and is presented on Figure 19;
m Section E-E’ was completed in a north-south direction along Miller Road and is presented on Figure 20; and,

m Section F-F’ was completed in a northwest-southeast direction along Highway 3 and is presented on
Figure 21.

The ground surface and bedrock surface have been included on these cross sections. The recorded depth that
water was found during drilling and the static water levels following drilling have also been included on these
cross sections for reference, however these water levels have a low degree of accuracy since the depth that
water is found is typically estimated and the static water levels may not have fully reached static conditions. In
addition, the ground surface elevation, that is used to calculate the ground surface elevation from the measured
depth, at the well location is usually not surveyed but instead estimated from mapping based on the location
indicated on the drillers log.

Water Well Cross Section C-C'

Cross section C-C’ was completed along Second Concession which is located at the northern property boundary
of the current quarry operation and the expansion property. The ground surface elevation is approximately

185 masl and increases to approximately 190 masl east of the expansion property. According to the MECP well
records this topographic high consists of sand and gravel material whereas the overburden material in the vicinity
of the expansion property is typically clay. The bedrock surface is approximately 180 masl in the vicinity of the
expansion property and continues to decrease in elevation towards the east. Inmediately to the east of the
expansion property the bedrock surface decreases to approximately 175 masl as shown on Figure 18. In this area
of lower bedrock elevation, the overburden deposits were noted to be sand and gravels rather than clayey
materials, which were noted in the western portion of the section. The wells are typically less than 10 m in depth
except for two very deep wells and one deeper well. The water was found in bedrock and various depths with no
consistent producing horizon. The static water levels are generally above the bedrock surface in the overburden
deposits. The water was noted to vary from fresh to sulphur taste.

Water Well Cross Section D-D'

Cross section D-D’ was completed along Killaly Road which is located south of the current quarry operation and
the expansion property. The overburden deposits consist of clayey that overlie limestone bedrock. The ground
surface elevation along Killaly Road is approximately 178 masl to 180 masl. There is a topographic low located
south of the expansion property as shown on this cross section. The bedrock surface is approximately 177 masl
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south of the current quarry operations. The bedrock surface is very close to the ground surface in this location.
South of the expansion property, the bedrock surface decreases in elevation to approximately 173 masl. The
decrease in bedrock elevation in this area coincides with the decrease in ground surface elevation that is also
observed in this area. Further east of the expansion property the bedrock surface increases to approximately

177 masl as shown on Figure 19. The wells are generally completed less than 20 m into bedrock. The water was
found a variable depth with no apparent consistent elevation. The water was noted to vary from fresh or sulphur in
taste.

Water Well Cross Section E-E'

Cross section E-E’ was completed along Miller Road which is located to the east of the expansion property. The
ground surface elevation decreases from north to south along Miller Road. The ground surface at the northern
end of Miller Road is approximately 185 masl and decreases to approximately 178 masl at the southern end of
Miller Road. In general, the overburden deposits are clayey materials overlying bedrock. The bedrock surface
elevation typically is similar to the ground surface topography as the bedrock surface also decreases from north to
south along Miller Road. At the north end of Miller Road, the bedrock surface is located at approximately 183 masl
and decreases to approximately 170 masl at the south end of Miller Road. A bedrock surface elevation increase is
noted at some locations along Miller Road based on MECP well records which indicate that the bedrock surface is
close to the ground surface as shown on Figure 20. The wells are generally completed less than 20 m into
bedrock. The water was found at variable depths with no apparent consistent producing horizon, with the static
water levels in the overburden or near bedrock surface. The water was noted to vary from fresh to sulphur in
taste.

Water Well Cross Section F-F'.

Cross section F-F’ was completed along Highway 3 which is located at the southern property boundary of the
current quarry operation and the extension property. The ground surface elevation in the vicinity of the current site
and the expansion property is approximately 180 masl and is relatively flat. The clayey overburden deposits
overlie bedrock along the section. The bedrock is located at ground surface in the vicinity of the current operation,
to the west of the expansion property. South of the expansion property the bedrock surface begins to decrease to
approximately 177 masl. To the east of the expansion property, the bedrock surface continues to decrease to
approximately 173 masl. Further to the east the bedrock surface begins to increase as shown on Figure 21.

The cross sections indicate that the bedrock surface in the vicinity of the current quarry operation and the
proposed extension property is variable. This is likely attributed to the close proximity of the Onondaga
Escarpment which appears to be located at the northern end of the expansion property. The bedrock surface
appears to slope from the north to the south towards Lake Erie as shown on cross section D-D’ on Figure 19. The
bedrock surface appears to decrease in elevation moving from west to east along the northern and southern
property boundary of the current operations and expansion property as shown on Figures 18 and 21.

S GOLDER 18



October 2020 1771656-1000-Rev2

6.2 Zone of Influence for the Proposed Extension

The dewatering Zone of Influence (ZOI) represents the lateral extent of groundwater drawdown in response to
dewatering which could potentially affect the supply of surrounding water wells (see Appendix E). The dewatering
ZOl is governed by the transmissivity of the fractured bedrock and the depth of dewatering required. In the vicinity
of the dewatering area a transmissivity ranging from 0.6 m?/day to 1.0 m?day has been assumed, based on the
observed geomean hydraulic conductivity from the packer testing in the Bertie Formation (7 x 107 m/s) and a
saturated aquifer thickness ranging from 10.4 m to 16.8 m. The Theis equation was used to estimate the ZOIl. The
Theis equation is considered to provide a conservative estimate of the groundwater level drawdown since it does
not incorporate groundwater recharge which would limit the expansion of the drawdown curve. Applying the Theis
analytical solution, the lateral extend of groundwater level drawdown can be estimated as follows:

s(r t)=iw r's
" AT\ 4Tt

where:

s(r,t) = drawdown at distance (r) and time (t) after the start of pumping

Q = pumping rate required to achieve maximum drawdown (m3/day)

T = aquifer transmissivity (0.6 m?/day to 1.0 m?/day)

S = aquifer storativity (10 — assumed for specific yield of fractured bedrock)
W = Theis well function

Based on the Theis analytical approach discussed above and assuming 14 days for the dewatering system to
reach steady-state, the dewatering ZOI for the proposed extension is interpreted to range from 700 m to 1,000 m
at which distance the groundwater level drawdown will be less than 10 cm and considered minimal. The results of
the Theis drawdown analysis are provided in Table E.1 in Appendix E. The distance-drawdown relationship is
expressed on a curve on Figure E.1 in Appendix E. The maximum drawdown case corresponds to a distance of
1,000 m. The intermediate drawdown case corresponds to a distance of approximately 900 m, while the minimum
drawdown case corresponds to a distance of approximately 700 m.

This results of this calculation are comparable with the 1 kilometre (km) area that is currently used for the PTTW
monitoring for the existing quarry. The estimated ZOl is shown on Figure 16.

The upper range of the ZOI calculation of 1 km is used as the area of groundwater level drawdown and area for
potential impact on surrounding water wells. A water well survey was conducted within a 1 km radius of the site
(see Figure 16). The MECP water well numbers within the 1 km offset from the extraction boundary of the
proposed extension is provided in Table 7.
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6.3 Well Impact Assessment

The potential for impacts on the groundwater supply of surrounding wells was determined based on the calculated
ZOl which was assumed to be 10 cm. It is assumed that wells within this zone could potentially be affected would
occur within the ZOI. The wells with the closest proximity would have a higher likelihood of experiencing a decline
in groundwater levels that may affect their supply, although this would be dependant upon the specifics of each
well, actual drawdown in groundwater levels. Based on the operating history of the quarry there are wells within a
comparable distance from the quarry that have historically not complained to the quarry about their water supply,
based on the monitoring reports by WSP.

A water well survey was conducted to establish an initial baseline on wells situated within the potential ZOI (see
Section 6.4).

The closest water wells to the proposed extension are at five houses situated south of Highway No. 3 ranging
from approximately 75 m to 110 m from the proposed extension (Figure 16). The predicted drawdown for the
distances of 100 m and 150 m from the quarry are approximately 2.6 m and 2.8 m respectively. The potential for
drawdown will be assessed based on the groundwater monitoring program, including monthly groundwater level
monitoring of monitoring wells MW17-8 and MW17-9. Any complaints will be addressed by the complaint
response program. The water wells along Miller Road are situated from approximately 365 m to 385 m from the
proposed extension (Figure 16). A groundwater monitoring program and complaint response program have also
been developed for the operating lifespan of the quarry (see Section 7.0). The predicted drawdowns from the
Theis analysis at 350 m, 375 m, and 400 m are 1.52 m, 1.38 m, and 1.27 m respectively.

The potential drawdown of these will be evaluated based on the new monitoring wells to be installed along the
eastern perimeter at the proposed extension. There are also wells situated to the east of Miller Road along the
2"d Concession Road within the ZOl. To the southeast there are wells within the ZOI along Killaly Street, Miller
Road, and Highway No. 3 (Figure 16). The wells more distant from the quarry monitoring well network will be
included in the complaint response program. In addition, these wells could be fitted with pressure transducers to
measure groundwater levels if this is agreed to between Rankin and the property owner.

6.4 Water Well Survey

Golder conducted a water well survey for all properties located within 1 km of the expansion property at the
addresses indicated in Table 6. A total of 74 private wells were identified within a 1,000 m distance from the
perimeter of the Site (Figure 16 and Table 7). Properties that were included in the water well survey completed by
WSP were not included in this survey. Golder completed this well survey on September 5, 19, 20, and 26, 2017. A
notification letter was delivered to all of the residents on August 23, 2017 indicating that Golder staff would be
attempting two visits at each location between August 23 and September 29, 2017. These visits were completed
on September 5 and 19, 2017. An additional visit was completed at the remaining residents on September 20,
2017.

Additional properties were included in the well survey based on the revised expansion property boundary provided
by PCQ. These additional properties were included in the September 19 and 20, 2017 site visits. On

September 25, 2017 the resident of 1580 Miller Road requested that the well survey be completed which required
an additional visit on September 26, 2017. On September 22, 2017 Golder delivered a revised letter and the well
survey form to the remaining properties where no response was previously received. Golder requested that the
residents fill out the survey form and send it back to the St. Catharines office. No completed survey forms were
received by the deadline, September 29, 2017 as indicated on the cover letter provided with the survey form.
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A summary of the completed survey forms is provided on Table 6, and a copy of all the completed survey forms is
provided in Appendix F. All available information from the residents is included in the survey form. Golder
attempted to contact a total of 49 residences as part of the water well survey. A total of 30 residences were
successfully surveyed. A total of six residences were not interested in participating in this survey. At the remaining
13 residences, no resident was home during the visits and no response to the letters was received. A summary of
these responses is provided in Table 6.

7.0 GROUNDWATER MONITORING AND RESPONSE PROGRAM

This section provides a recommended monitoring program that will be implemented at the onset of extraction in
the proposed extension.

Currently, manual monitoring of groundwater levels is being carried out on a quarterly basis at all of the on-site
monitoring wells within the proposed extension. The monitoring well network will be augmented by three
additional monitoring wells along the eastern perimeter. The groundwater monitoring locations are shown on
Figure 22 and summarized in Table 8. This on-site water level monitoring program will be conducted during quarry
operations on a monthly basis. Groundwater quality sampling and analysis will be continued every five years
during extraction of the proposed extension. It should be noted that the monitoring wells within the extraction area
will progressively be mined out as the quarry expands and three new wells will be added along the eastern
property boundary. The monitoring program will be discontinued once the quarrying is completed and the quarry
will be allowed to flood through natural surface water and groundwater inflows, and the groundwater levels will
recover to static conditions.

A monitoring and response program is in place for the existing quarry to detect groundwater level drawdown at
the monitoring well locations. A response program would be initiated, if required, to evaluate potential impacts and
implement operational measures, or contingency measures, to prevent an interruption of the water supply or to
restore the supply. This monitoring and response program will include all residences within 1,000 m of the
proposed extension.

In order to implement appropriate response actions in a timely manner, PCQ will retain qualified personnel in the
areas of hydrogeology and will have water well contractors and a plumbing contractor on retainer in the event that
the need for these services arises. The Complaint Response Program (CRP) is described below.

7.1 Private Well Complaint Response Program

The following description provides the decision process to be followed when a well interference complaint is
received.

m The well will be inspected by a Hydrogeologist and/or a Licenced Well Contractor to initially evaluate the
complaint. An analysis and impact assessment will then be conducted by a Hydrogeologist to evaluate
potential impacts for groundwater level drawdown to affect the water supply of the well. An assessment of
the well system performance will then be carried out by the Hydrogeologist and Contractor.

m Ifitis determined by a Hydrogeologist that there is a significant potential for interruption of the water supply
of the well or the water supply of the well has been interrupted, then the water supply restoration program
will be initiated. If the initial measures are not successful, then mitigation measures will be implemented in
the interim until a successful response is achieved. This could involve the implementation of additional
contingency measures until a successful result is achieved.
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m If there is no significant potential for the interruption of water supply, then no restoration action will be
undertaken, and the temporary water supply will be discontinued. The actions and responses undertaken, as
determined by a Hydrogeologist, will be documented for the annual report, and reported to the agencies as
required.

7.2 Potential Mitigation Options

There are several mitigation strategies that could be implemented to affect the supply of surrounding water wells,
to counteract the effect of quarry-related groundwater level drawdown, if required, based on the results of the
monitoring and complaint response program.

m  Well Deepening

This would be effective, for example, for shallow bedrock wells that no longer have a sufficient water column due
to quarry-related groundwater level drawdown. The results of the hydrogeological program indicate that well
deepening for shallow wells is feasible, since water supply is obtained from the lower bedrock above the Salina
shales.

m  Well Replacement

This measure could be introduced for wells where well deepening was not sufficient and could also be positioned
further from the quarry, or where the facilities are not directly connected to the quarry wall.

m Additional Wells

Additional wells could be installed and connected by plumbing into the residence by piping as such that there is a
common feed of water from multiple wells.

m  Trickle Wells
This would involve the pumping low yield wells into a storage system such as a subsurface cistern.
m Grouting

The bedrock along the quarry wall could be grouted to seal the fractures and remove the hydraulic connection to
adjacent wells.

m Low Permeability Side Slopes
The quarry walls could be sloped with low permeability clayey materials to line the fractures on the quarry wall.
m Recharge Wells

Recharge wells could be installed to maintain groundwater levels in areas affected by groundwater level
drawdown.

The requirement for any of these mitigation measures would be determined based on the results of the
groundwater monitoring program.

The results of the monitoring and response program will be incorporated into a report that will be submitted to the
MECP on an annual basis as part of the future requirements for a Site-wide PTTW.

O GOLDER 22



October 2020 1771656-1000-Rev2

8.0

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are provided for the proposed quarry extension.

8.1

1)

2)
3)

4)

5)

6)

7)

8)

9)

10)

Conclusions

The topography in the area of the proposed extension is generally flat lying ranging from approximately
180 masl to 185 masl.

The regional surficial geology in the site area consists of deposits of the Haldimand Clay Plain.

The overburden thickness at the drill hole locations ranged from approximately 0.5 to 10.5 m. The decrease
in bedrock surface results in an increase in overburden thickness from south to north across the site with the
thickest overburden deposits occurring in the area of the wetland/woodland which are underlain by low
permeability silty clay deposits.

The bedrock surface elevation in the area of the proposed extension decreases from south to north across
the area. The highest bedrock surface elevations occur in the southwestern area of the site, near Main Street
East, with the lowest elevations occurring in the northern area of the site, in the wooded area near 2nd
Concession Road.

The bedrock geology is comprised of the uppermost Bois Blanc Formation which is underlain by the Bertie
Formation, and the Salina Formation. The proposed quarry will extract the same formations (the Bois Blanc
and Bertie Formations) as the existing quarry. The bedrock units slope westward to southwestward toward
the quarry. The base of The Falkirk Member of the Bertie Formation will be the floor of the proposed quarry
at the top of the Oatka shale, which ranges in elevation from 169 masl in the northern area of the site to 162
masl in the southern area of the site.

The results of the packer testing in the Bertie Formation range from 1.8 X 10° m/sec to 1.2 X 10 m/sec.
The hydraulic conductivity test result for the Salina Formation was 8.7 X 101° m/sec.

Contouring of groundwater levels in the bedrock indicates a westward direction of groundwater flow
reflecting inward groundwater flow to the existing quarry excavation. The direction of groundwater flow will
be inward toward the proposed extension from the areas to the west, north and site of excavation.

The wetland/woodland has surface water during the fall and spring which is considered to reflect the low
permeability of the clayey materials beneath the wetland. The wetland will continue to have standing water
during spring and summer during the quarry expansion since this is occurring under existing conditions in
areas directly adjacent to the existing quarry.

The results of the groundwater quality sampling have indicated that the shallow bedrock was typically
elevated in hardness, TDS, calcium chloride, and manganese in comparison to overburden quality. The
overburden groundwater quality was typically elevated in pH concentrations in comparison to the shallow
bedrock quality. The deep bedrock groundwater quality was more mineralized than the overburden or
shallow bedrock, with elevated TDS, hardness, calcium potassium, sodium, sulphate, boron, and strontium.
The results reflect natural groundwater quality and generally meets applicable ODWS with the exception of
TDS in overburden samples at two locations, and uranium and manganese in the shallow bedrock at one
location.

The results of the analysis of the surface water sample obtained from the quarry sump indicates that all of
the analyzed parameters were below the PWQO, with the exception of boron.
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11)

12)

13)

14)

15)

16)

17)

8.2

The estimated additional seepage from the north, south, and west walls of the proposed extension is
72 L/min.

An estimate of the radius of groundwater level drawdown associated with the dewatering of the proposed
extension was developed to be utilized for the hydrogeological impact assessment on surrounding water
wells. The ZOI of the dewatering is 700 m to 1,000 m from the proposed extension.

A baseline water well survey has been carried out within 1 km of the boundary of the proposed extension in
advance of quarrying activities. A total of 74 private wells were identified within a 1,000 m distance from the
perimeter of the Site. Detailed cross-sections have been developed for the area along the road surrounding
the proposal extension.

A groundwater monitoring program has been developed for the proposed extension involving both
groundwater quality sampling and analysis and groundwater level monitoring at existing monitoring wells in
the area of the proposed extension. The results of the groundwater quality monitoring will be used to
evaluate potential changes in water quality as the proposed quarry extension expands. The groundwater
level monitoring results will be used to assess the groundwater level drawdown associated with quarry
dewatering as the quarry expands. The monitoring program will be used to evaluate potential impacts on
surrounding water wells. The results will also be utilized as part of the hydrogeological and ecological
disciplines to confirm that there are no unanticipated effects on the natural environment.

A monitoring and response program will be in place to detect groundwater level drawdown at the proposed
guarry extension quarry monitoring wells as part of the PTTW.

A Complain Response Program (CRP) will be in place to respond to well interference complaints from
surrounding residents.

There will be no impacts on the surrounding water wells with the operation of the monitoring and CRP since
the quarry operator will ensure that there are no impacts on the quantity or quality of the supply of
surrounding water wells.

Recommendations

Golder recommends the following actions be taken:

1)

2)

3)

The quarry should adopt the groundwater monitoring and response program during the excavation of the
proposed extension.

The quarry should utilize the proposed CRP for complaints associated with supply of residents within 1 km of
the quarry for the Pit #3 extension.

The quarry should incorporate the monitoring program for the proposed extension into a PTTW for the site
operations.
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9.0 LIMITATIONS

This report has been prepared by Golder Associates Ltd. (Golder) for use by Rankin Construction and Port
Colborne Quarries and its authorized agents. The factual information, descriptions, interpretations, comments,
results, conclusions, and electronic files contained herein are specific to the project described in this report.
Information used in this report should be restricted to that specified in the scope of work unless otherwise mutually
agreed upon by Golder and Rankin and Port Colborne Quarries. This report should be read in its entirety as some
sections could be falsely interpreted when taken individually or out-of-context. Golder is not responsible for any
use of this report and its content by a third party, and/or for its use for purposes other than those intended.

Golder is not responsible for any damages that may result from unpredictable or unknown underground
conditions, from erroneous information provided by and/or obtained from sources other than Golder, and from
ulterior changes in the site conditions unless Golder has been notified of any occurrence, activity, information, or
discovery, past or future, susceptible of modifying the underground conditions described herein, and have had the
opportunity of revising its interpretations.

The professional groundwater services described in this report are conducted in a manner consistent with that
level of care and skill normally exercised by other members of the engineering and science professions currently
practicing under similar conditions. The results of previous or simultaneous work provided by sources other than
Golder and quoted and/or used herein are considered as having been obtained according to recognized and
accepted professional rules and practices, and therefore deemed valid.
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Location

Top of Pipe

(MES)]

Ground
Surface (masl)

Table 1 - Monitoring Well Construction Details
Port Colborne Quarry Expansion Property

Depth to
Bedrock
(mbgs)

Bottom of
Screen (masl)

Bottom of
Screen (mbtop)

Depth to
Bedrock (masl)

Bottom Depth
(mbtop)

Top of Screen
(mbgs)

Top of Screen
(MES)]

Top of Sand

(mbgs) Screened In

Stick Up (m)
field
measured

Stick Up (from Easting (UTM Northing (UTM

survey data)

Zone 17)

Zone 17)

1771656

MW17-1D 182.92 181.99 10.21 171.77 14.39 14.39 168.53 11.89 170.10 10.98 lower dolostone 0.95 0.94 64659540 | 4752362.64 hole back filled to 13.41
MW17-2D 182.64 181.70 8.69 173.01 15.15 15.15 167.49 10.98 170.72 9.45 lower dolostone 0.99 0.94 646602.90 | 4752109.43 hole back filled to 14.02
MW17-3D 183.00 181.99 536 176.63 13.45 13.45 169.49 9.45 17254 7.62 lower dolostone 0.94 1.01 646823.07 | 4751983.70 hole back filled to 12.50
MW17-4D 183.40 182,51 2.44 180.07 19.40 19.40 164.00 15.29 167.22 1372 | lower d°$§':|‘;”e/'°wer 0.91 0.89 646626.89 | 4751621.30
MW17-5D 183.64 182.56 0.51 182.05 20.80 20.80 162.84 16.64 165.92 1524 | lower d°$§':|‘;”e/'°wer 1.00 1.08 64641554 | 4751485.26
MW17-6D 182.84 181.83 3.35 178.47 19.11 19.11 163.73 14.94 166.89 1341 | lower d°$§':|‘;”e/'°wer 1.04 1.01 646833.18 | 4751418.07
MW17-7D 182.43 181.39 155 179.84 19.93 19.93 162.50 15.70 165.69 1402 | lower d°$§':|‘;”e/'°wer 1.04 1.04 646634.77 | 4751237.03
MW17-8D 182.49 181.39 0.84 180.56 20.76 20.76 161.65 16.69 164.70 15.24 lower dolostone 1.00 1.09 64642235 | 4751094.88 hole backfilled to 19.74
MW17-9D 181.73 180.75 213 178.61 19.08 19.08 162.65 14.94 165.81 13.41 lower dolostone 0.96 0.98 646834.09 | 4750972.13 hole backfilled to 17.99
MW17-10D 183.04 181.96 6.30 175.66 13.18 13.18 169.77 9.15 172.82 7.62 lower dolostone 1.05 107 64672105 | 4752127.19 hole backfilled to 12.20
MW17-4S 183.47 182.53 2.44 180.09 850 8.50 174.88 4.60 177.93 335 upper dolostone 0.92 0.94 64662713 | 4751619.19
MW17-55 183.63 182.58 0.64 181.94 10.05 10.05 173.56 597 176.61 549 upper dolostone 0.98 1.06 64641535 | 4751486.30
MW17-65 182.77 181.79 3.35 178.43 10.17 10.17 172.60 6.12 175.66 488  |UPPer d°fﬁ;‘|’e”e/m'dd'e 0.92 0.98 646833.02 | 4751420.19 well screen goes 0.3 m into middle shale layer
MW17-7S 182.36 181.37 1.50 179.87 8.60 8.60 173.75 457 176.80 274 | UPPET ﬂﬂ:::g;:/“pper 0.98 0.99 646634.86 | 4751234.36
* H *y 1 1
MW17-85 182.59 181.46 0.66 180.80 8.56 8.56 173.94 4.47 176.99 3.05 upper limestone/upper| |, 1.13 64642256 | 4751097.20 |"ell screenwithin only 1.52 m of upper dolostone, rest of screen
dolostone within upper limestone
R *well screen crosses a unique 0.3 m shale layer and sand goes
MW17-95 181.71 180.71 2.13 178.58 6.92 6.92 174.69 2.97 177.74 274 upper dolostone 0.94 0.99 646834.03 | 4750974.29 0.3 minto upper limestone
MW17-1S 182.86 182.07 NA NA 7.13 7.13 175.73 3.00 179.07 2.24 overburden 0.95 0.79 646597.97 | 4752362.66
MW17-25 182.85 181.70 NA NA 7.17 717 175.65 3.00 178.70 2.44 overburden 0.98 115 646604.84 | 4752108.56
MW17-35 183.05 182.06 NA NA 6.22 6.22 176.83 2.13 179.93 1.83 overburden 1.00 0.99 646822.97 | 4751985.67
MW17-10S 182.86 181.94 NA NA 6.92 6.92 175.94 2.87 179.07 213 overburden 0.96 0.92 646718.75 | 4752127.45
Notes:
masl - metres above sea level
mbgs - metres below ground surface
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Table 2 - Hydraulic Conductivity Results
Port Colborne Quarry Expansion Property

1771656

Test Interval Interval Hydraulic
Formation Screened Test Completed Conductivity
(mbgs) Length (m)
(m/s)
17.68 - 21.42 3.74 Salina Formation Single Packer Falling Head Test 8.5E-10
15.09 - 18.29 3.20 Bertie Formation Double Packer Falling Head Test 7.5E-06
MW17-1D
12.50 - 15.70 3.20 Bertie Formation Double Packer Falling Head Test 3.3E-05
10.98 - 14.18 3.20 Bertie Formation Double Packer Falling Head Test 3.1E-05
11.59 - 15.27 3.68 Bertie Formation Single Packer Falling Head Test 7.4E-07
MW17-2D
9.45-12.65 3.20 Bertie Formation Double Packer Falling Head Test 4.2E-08
10.67 - 13.72 3.05 Bertie Formation Single Packer Falling Head Test 1.1E-06
MW17-3D
7.78 - 10.98 3.20 Bertie Formation Double Packer Falling Head Test 1.9E-07
14.63 - 18.34 3.71 Bertie Formation Single Packer Falling Head Test 1.1E-06
MW17-4D
11.74 - 14.94 3.20 Bertie Formation Double Packer Falling Head Test 3.1E-06
15.85 - 19.69 3.84 Bertie Formation Single Packer Falling Head Test 3.8E-08
MW17-5D| 12.96 - 16.16 3.20 Bertie Formation Double Packer Falling Head Test 9.1E-08
10.06 - 13.26 3.20 Bertie Formation Double Packer Falling Head Test 2.5E-07
14.33 - 17.99 3.66 Bertie Formation Single Packer Falling Head Test 2.4E-06
MW17-6D| 11.43 - 14.63 3.20 Bertie Formation Double Packer Falling Head Test 2.4E-07
9.88 - 13.08 3.20 Bertie Formation Double Packer Falling Head Test 1.8E-06
15.85 - 18.75 2.90 Bertie Formation Single Packer Falling Head Test 3.8E-06
MW17-7D| 12.96 - 16.17 3.20 Bertie Formation Double Packer Falling Head Test 6.5E-07
10.06 - 13.26 3.20 Bertie Formation Double Packer Falling Head Test 3.2E-05
17.68 - 21.29 3.61 Bertie Formation Single Packer Falling Head Test 1.1E-06
14.79 - 17.99 3.20 Bertie Formation Double Packer Falling Head Test 9.3E-08
MW17-8D| 11.89 - 15.09 3.20 Bertie Formation Double Packer Falling Head Test 1.2E-08
8.99-12.19 3.20 Bertie Formation Double Packer Falling Head Test 4.5E-09
6.10-9.30 3.20 Bertie Formation Double Packer Falling Head Test 5.0E-05
14.63 - 18.29 3.66 Bertie Formation Single Packer Falling Head Test 1.9E-08
13.11 - 16.31 3.20 Bertie Formation Double Packer Falling Head Test 1.2E-05
MW17-9D
10.21 - 13.41 3.20 Bertie Formation Double Packer Falling Head Test 2.7E-08
7.16 - 10.36 3.20 Bertie Formation Double Packer Falling Head Test 1.7E-09
10.06 - 13.72 3.66 Bertie Formation Single Packer Falling Head Test 1.8E-05
MW17-10
7.01-10.21 3.20 Bertie Formation Double Packer Falling Head Test 8.6E-06
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July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries 1771656

10-Apr-17 17-Apr-17 24-Apr-17 1-May-17
Top of Pipe S .
Well ID Elevation Surface Well Stick Up (M)  pepth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater
Elevation (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 5.95 5.00 176.91 6.11 5.16 176.75 5.57 4.62 177.29 5.10 4.15 177.76
MW17-1D 182.92 181.99 0.95 5.97 5.02 176.95 6.25 5.30 176.67 6.17 5.22 176.75 6.26 5.31 176.66
MW17-2S 182.85 181.70 0.98 2.93 1.95 179.92 5.75 4.77 177.10 5.02 4.04 177.83 4.46 3.48 178.39
MW17-2D 182.64 181.70 0.99 7.16 6.17 175.48 7.12 6.13 175.52 7.03 6.04 175.61 7.09 6.10 175.55
MW17-3S 183.05 182.06 1.00 5.83 4.83 177.22 5.95 4.95 177.10 5.95 4.95 177.10 5.93 4.93 177.12
MW17-3D 183.00 181.99 0.94 7.28 6.34 175.72 7.36 6.42 175.64 7.17 6.23 175.83 7.12 6.18 175.88
MW17-4S 183.47 182.53 0.92 6.10 5.18 177.37 6.12 5.20 177.35 6.12 5.20 177.35 6.11 5.19 177.36
MW17-4D 183.40 182.51 0.91 7.45 6.54 175.95 7.67 6.76 175.73 7.62 6.71 175.78 7.66 6.75 175.74
MW17-5S 183.63 182.58 0.98 7.58 6.60 176.05 7.71 6.73 175.92 7.59 6.61 176.04 7.63 6.65 176.00
MW17-5D 183.64 182.56 1.00 11.40 10.40 172.24 11.60 10.60 172.04 11.59 10.59 172.05 11.59 10.59 172.05
MW17-6S 182.77 181.79 0.92 8.63 7.71 174.14 8.72 7.80 174.05 8.67 7.75 174.10 8.69 7.7 174.08
MW17-6D 182.84 181.83 1.04 6.46 5.42 176.38 6.67 5.63 176.17 6.62 5.58 176.22 6.67 5.63 176.17
MW17-7S 182.36 181.37 0.98 5.99 5.01 176.37 6.20 5.22 176.16 6.14 5.16 176.22 6.18 5.20 176.18
MW17-7D 182.43 181.39 1.04 8.38 7.34 174.05 8.51 7.47 173.92 8.47 7.43 173.96 8.49 7.45 173.94
MW17-8S 182.59 181.46 1.11 4.81 3.70 177.78 5.11 4.00 177.48 4.92 3.81 177.67 4.98 3.87 177.61
MW17-8D 182.49 181.39 1.00 8.25 7.25 174.24 8.45 7.45 174.04 8.40 7.40 174.09 8.41 7.41 174.08
MW17-9S 181.71 180.71 0.94 3.52 2.58 178.19 3.80 2.86 177.91 3.62 2.68 178.09 3.71 2.77 178.00
MW17-9D 181.73 180.75 0.96 6.61 5.65 175.12 6.78 5.82 174.95 6.69 5.73 175.04 6.73 5.77 175.00
MW17-10S 182.86 181.94 0.96 4.15 3.19 178.71 6.48 5.52 176.38 6.53 5.57 176.33 6.58 5.62 176.28
MW17-10D 183.04 181.96 1.05 5.96 4.91 177.08 6.30 5.25 176.74 6.21 5.16 176.83 6.27 5.22 176.77
8-May-17 15-May-17 23-May-17 29-May-17
Top of Pipe S .
Well ID Elevation Surface  Well Stick Up (M) pepth to water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater  Depth to Water ~ Depth to Water Groundwater
Elevation (mbtop) (mbgs) SEVEWN(NES])) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) SEVEWN(NES)) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 4.71 3.76 178.15 4.40 3.45 178.46 4.12 3.17 178.74 3.87 2.92 178.99
MW17-1D 182.92 181.99 0.95 5.83 4.88 177.09 6.15 5.20 176.77 6.34 5.39 176.58 6.20 5.25 176.72
MW17-2S 182.85 181.70 0.98 3.87 2.89 178.98 3.34 2.36 179.51 3.14 2.16 179.71 3.05 2.07 179.80
MW17-2D 182.64 181.70 0.99 6.73 5.74 175.91 7.03 6.04 175.61 7.22 6.23 175.42 7.10 6.11 175.54
MW17-3S 183.05 182.06 1.00 5.89 4.89 177.16 5.85 4.85 177.20 5.80 4.80 177.25 5.73 4.73 177.32
MW17-3D 183.00 181.99 0.94 6.99 6.05 176.01 7.17 6.23 175.83 7.26 6.32 175.74 7.20 6.26 175.80
MW17-4S 183.47 182.53 0.92 6.11 5.19 177.36 6.12 5.20 177.35 6.11 5.19 177.36 6.10 5.18 177.37
MW17-4D 183.40 182.51 0.91 7.36 6.45 176.04 7.57 6.66 175.83 7.70 6.79 175.70 7.62 6.71 175.78
MW17-5S 183.63 182.58 0.98 7.51 6.53 176.12 7.63 6.65 176.00 7.74 6.76 175.89 7.70 6.72 175.93
MW17-5D 183.64 182.56 1.00 11.40 10.40 172.24 11.52 10.52 172.12 11.63 10.63 172.01 11.57 10.57 172.07
MW17-6S 182.77 181.79 0.92 8.65 7.73 174.12 8.69 707 174.08 8.72 7.80 174.05 8.69 7.7 174.08
MW17-6D 182.84 181.83 1.04 6.39 5.35 176.45 6.62 5.58 176.22 6.73 5.69 176.11 6.64 5.60 176.20
MW17-7S 182.36 181.37 0.98 6.06 5.08 176.30 6.19 5.21 176.17 6.32 5.34 176.04 6.26 5.28 176.10
MW17-7D 182.43 181.39 1.04 8.42 7.38 174.01 8.49 7.45 173.94 8.57 7.53 173.86 8.51 7.47 173.92
MW17-8S 182.59 181.46 1.11 4.85 3.74 177.74 5.12 4.01 177.47 5.28 4.17 177.31 5.04 3.93 177.55
MW17-8D 182.49 181.39 1.00 8.27 7.27 174.22 8.42 7.42 174.07 8.47 7.47 174.02 8.40 7.40 174.09
MW17-9S 181.71 180.71 0.94 3.57 2.63 178.14 3.83 2.89 177.88 4.03 3.09 177.68 3.77 2.83 177.94
MW17-9D 181.73 180.75 0.96 6.59 5.63 175.14 6.75 5.79 174.98 6.87 591 174.86 6.73 5.77 175.00
MW17-10S 182.86 181.94 0.96 6.83 5.87 176.03 6.67 571 176.19 6.71 5.75 176.15 6.74 5.78 176.12
MW17-10D 183.04 181.96 1.05 5.86 4.81 177.18 6.18 5.13 176.86 6.36 5.31 176.68 6.22 5.17 176.82
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July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries 1771656

5-Jun-17 12-Jun-17 20-Jun-17 26-Jun-17
. Ground
Well ID Top of Elpe Surface Well Stick Up (m)
Elevation ) Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water = Depth to Water Groundwater
Elevation (mbtop) (mbgs) SEVEWN(NES])) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 3.68 2.73 179.18 3.62 2.67 179.24 3.58 2.63 179.28 3.57 2.62 179.29
MW17-1D 182.92 181.99 0.95 6.45 5.50 176.47 6.62 5.67 176.30 6.68 5.73 176.24 6.74 5.79 176.18
MW17-2S 182.85 181.70 0.98 2.98 2.00 179.87 2.95 1.97 179.90 2.94 1.96 179.91 2.92 1.94 179.93
MW17-2D 182.64 181.70 0.99 7.34 6.35 175.30 7.48 6.49 175.16 7.54 6.55 175.10 7.60 6.61 175.04
MW17-3S 183.05 182.06 1.00 5.67 4.67 177.38 5.60 4.60 177.45 5.51 4.51 177.54 5.45 4.45 177.60
MW17-3D 183.00 181.99 0.94 7.33 6.39 175.67 7.42 6.48 175.58 7.42 6.48 175.58 7.46 6.52 175.54
MW17-4S 183.47 182.53 0.92 6.11 5.19 177.36 6.12 5.20 177.35 6.12 5.20 177.35 6.13 5.21 177.34
MW17-4D 183.40 182.51 0.91 7.94 7.03 175.46 8.16 7.25 175.24 8.22 7.31 175.18 8.30 7.39 175.10
MW17-5S 183.63 182.58 0.98 7.79 6.81 175.84 7.86 6.88 175.77 7.93 6.95 175.70 7.99 7.01 175.64
MW17-5D 183.64 182.56 1.00 1191 10.91 171.73 12.13 11.13 171.51 12.19 11.19 171.45 12.25 11.25 171.39
MW17-6S 182.77 181.79 0.92 8.83 7.91 173.94 9.04 8.12 173.73 9.13 8.21 173.64 9.19 8.27 173.58
MW17-6D 182.84 181.83 1.04 6.90 5.86 175.94 7.11 6.07 175.73 7.14 6.10 175.70 7.24 6.20 175.60
MW17-7S 182.36 181.37 0.98 6.34 5.36 176.02 6.43 5.45 175.93 6.50 5.52 175.86 6.55 5.57 175.81
MW17-7D 182.43 181.39 1.04 8.71 7.67 173.72 8.93 7.89 173.50 9.02 7.98 173.41 9.09 8.05 173.34
MW17-8S 182.59 181.46 1.11 5.21 4.10 177.38 5.42 4.31 177.17 5.62 4.51 176.97 5.70 4.59 176.89
MW17-8D 182.49 181.39 1.00 8.65 7.65 173.84 8.86 7.86 173.63 8.92 7.92 173.57 9.01 8.01 173.48
MW17-9S 181.71 180.71 0.94 3.97 3.03 177.74 4.15 3.21 177.56 4.36 3.42 177.35 4.47 3.53 177.24
MW17-9D 181.73 180.75 0.96 6.94 5.98 174.79 7.18 6.22 174.55 7.30 6.34 174.43 7.38 6.42 174.35
MW17-10S 182.86 181.94 0.96 6.77 5.81 176.09 6.77 5.81 176.09 6.78 5.82 176.08 6.78 5.82 176.08
MW17-10D 183.04 181.96 1.05 6.47 5.42 176.57 6.64 5.59 176.40 6.70 5.65 176.34 6.76 5.71 176.28
op of Pipe 5 5
ell 1D evatio ace € P Dep 0 ate Dep 0 ate 0 dwate
auele btop bg evatio a
MW17-1S 182.86 182.07 0.95 3.53 2.58 179.33
MW17-1D 182.92 181.99 0.95 6.93 5.98 175.99
MW17-2S 182.85 181.70 0.98 2.80 1.82 180.05
MW17-2D 182.64 181.70 0.99 7.76 6.77 174.88
MW17-3S 183.05 182.06 1.00 5.16 4.16 177.89
MW17-3D 183.00 181.99 0.94 7.59 6.65 175.41
MW17-4S 183.47 182.53 0.92 6.12 5.20 177.35
MW17-4D 183.40 182.51 0.91 8.42 7.51 174.98
MW17-5S 183.63 182.58 0.98 8.14 7.16 175.49
MW17-5D 183.64 182.56 1.00 12.43 11.43 171.21
MW17-6S 182.77 181.79 0.92 9.29 8.37 173.48
MW17-6D 182.84 181.83 1.04 7.33 6.29 175.51
MW17-7S 182.36 181.37 0.98 6.61 5.63 175.75
MW17-7D 182.43 181.39 1.04 9.20 8.16 173.23
MW17-8S 182.59 181.46 1.11 5.73 4.62 176.86
MW17-8D 182.49 181.39 1.00 9.12 8.12 173.37
MW17-9S 181.71 180.71 0.94 4.45 3.51 177.26
MW17-9D 181.73 180.75 0.96 7.50 6.54 174.23
MW17-10S 182.86 181.94 0.96 6.80 5.84 176.06
MW17-10D 183.04 181.96 1.05 6.93 5.88 176.11
1 181.8 NA NA 2.69 NA 179.11
2 179.24 NA NA 4.02 NA 175.22
3 181.53 NA NA 12.02 NA 169.51
1-94 183.06 NA NA 2.73 NA 180.33
2-94 182.24 NA NA 1.67 NA 180.57
3-94 183.33 NA NA 9.81 NA 173.52
4-94 184.01 NA NA 3.76 NA 180.25

y.> GOLDER

Page 2 of 6



July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries 1771656

10-Jan-18 5-Feb-18 8-Mar-18 11-Apr-18
Top of Pipe Stound .
LY Elevation ESI:\;;?foen tlEll st ) Depth to Water Depth to Water Grou.ndwater Depth to Water Depth to Water Grou_ndwater Depth to Water Depth to Water Grou.ndwater Depth to Water = Depth to Water Grou_ndwater
(mbtop) (mbgs) SEVEWN(NES])) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) SEVEWN(NES)) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 4.70 3.75 177.37 3.91 2.96 178.16 3.16 2.21 178.91 2.77 1.82 179.30
MW17-1D 182.92 181.99 0.95 6.55 5.60 175.44 6.28 5.33 175.71 6.00 5.05 175.99 6.20 5.25 175.79
MW17-2S 182.85 181.70 0.98 2.79 1.81 178.91 2.81 1.83 178.89 2.80 1.82 178.90 2.77 1.79 178.93
MW17-2D 182.64 181.70 0.99 7.43 6.44 174.27 7.26 6.27 174.44 7.03 6.04 174.67 7.24 6.25 174.46
MW17-3S 183.05 182.06 1.00 7.23 6.23 174.83 5.51 451 176.55 5.32 4.32 176.74 4.89 3.89 177.17
MW17-3D 183.00 181.99 0.94 5.48 4.54 176.51 7.13 6.19 174.86 6.99 6.05 175.00 7.09 6.15 174.90
MW17-4S 183.47 182.53 0.92 6.12 5.20 176.41 6.12 5.20 176.41 6.11 5.19 176.42 6.10 5.18 176.43
MW17-4D 183.40 182.51 0.91 8.31 7.40 174.20 8.18 7.27 174.33 7.90 6.99 174.61 8.14 7.23 174.37
MW17-5S 183.63 182.58 0.98 8.06 7.08 174.52 8.00 7.02 174.58 7.91 6.93 174.67 7.96 6.98 174.62
MW17-5D 183.64 182.56 1.00 12.59 11.59 169.97 12.77 11.77 169.79 12.66 11.66 169.90 12.89 11.89 169.67
MW17-6S 182.77 181.79 0.92 9.23 8.31 172.56 9.35 8.43 172.44 9.19 8.27 172.60 9.38 8.46 172.41
MW17-6D 182.84 181.83 1.04 7.21 6.17 174.62 7.08 6.04 174.75 6.82 5.78 175.01 7.03 5.99 174.80
MW17-7S 182.36 181.37 0.98 6.46 5.48 174.91 6.35 5.37 175.02 6.22 5.24 175.15 6.27 5.29 175.10
MW17-7D 182.43 181.39 1.04 9.15 8.11 172.24 9.23 8.19 172.16 9.06 8.02 172.33 9.25 8.21 172.14
MW17-8S 182.59 181.46 1.11 5.44 4.33 176.02 5.26 4.15 176.20 5.09 3.98 176.37 5.08 3.97 176.38
MW17-8D 182.49 181.39 1.00 9.06 8.06 172.33 9.12 8.12 172.27 8.97 7.97 172.42 9.14 8.14 172.25
MW17-9S 181.71 180.71 0.94 4.10 3.16 176.61 3.84 2.90 176.87 3.60 2.66 177.11 3.58 2.64 177.13
MW17-9D 181.73 180.75 0.96 7.36 6.40 173.39 7.34 6.38 173.41 7.23 6.27 173.52 7.33 6.37 173.42
MW17-10S 182.86 181.94 0.96 6.81 5.85 175.13 6.81 5.85 175.13 6.82 5.86 175.12 6.82 5.86 175.12
MW17-10D 183.04 181.96 1.05 6.58 5.53 175.38 6.31 5.26 175.65 6.04 4.99 175.92 6.25 5.20 175.71
15-May-18 14-Jun-18 18-Jul-18 1-Aug-18
Top of Pipe Stound .
Wellib Elevation ESI:\;;?foen Well Stick Up (m) Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water  Depth to Water Groundwater
(mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 2.20 1.25 179.87 2.47 1.52 179.60 2.68 1.73 179.39 2.74 1.79 179.33
MW17-1D 182.92 181.99 0.95 6.45 5.50 175.54 6.72 5.77 175.27 6.88 5.93 175.11 6.97 6.02 175.02
MW17-2S 182.85 181.70 0.98 2.68 1.70 179.02 2.60 1.62 179.10 2.57 1.59 179.13 2.58 1.60 179.12
MW17-2D 182.64 181.70 0.99 7.35 6.36 174.35 7.79 6.80 173.91 7.83 6.84 173.87 7.91 6.92 173.79
MW17-3S 183.05 182.06 1.00 4.58 3.58 177.48 4.47 3.47 177.59 4.43 3.43 177.63 4.42 3.42 177.64
MW17-3D 183.00 181.99 0.94 7.15 6.21 174.84 7.47 6.53 174.52 7.44 6.50 174.55 7.61 6.67 174.38
MW17-4S 183.47 182.53 0.92 6.10 5.18 176.43 6.11 5.19 176.42 6.14 5.22 176.39 6.13 5.21 176.40
MW17-4D 183.40 182.51 0.91 8.25 7.34 174.26 8.85 7.94 173.66 8.98 8.07 173.53 9.07 8.16 173.44
MW17-5S 183.63 182.58 0.98 8.13 7.15 174.45 8.31 7.33 174.27 8.47 7.49 174.11 8.51 7.53 174.07
MW17-5D 183.64 182.56 1.00 13.03 12.03 169.53 13.49 12.49 169.07 13.68 12.68 168.88 13.76 12.76 168.80
MW17-6S 182.77 181.79 0.92 9.47 8.55 172.32 9.75 8.83 172.04 9.95 9.03 171.84 9.99 9.07 171.80
MW17-6D 182.84 181.83 1.04 7.12 6.08 174.71 7.73 6.69 174.10 7.83 6.79 174.00 7.93 6.89 173.90
MW17-7S 182.36 181.37 0.98 6.50 5.52 174.87 6.73 5.75 174.64 6.87 5.89 174.50 6.94 5.96 174.43
MW17-7D 182.43 181.39 1.04 9.36 8.32 172.03 9.71 8.67 171.68 9.92 8.88 171.47 10.01 8.97 171.38
MW17-8S 182.59 181.46 1.11 5.42 431 176.04 5.77 4.66 175.69 6.05 4.94 175.41 6.11 5.00 175.35
MW17-8D 182.49 181.39 1.00 9.49 8.49 171.90 9.67 8.67 171.72 9.88 8.88 171.51 9.96 8.96 171.43
MW17-9S 181.71 180.71 0.94 3.99 3.05 176.72 4.43 3.49 176.28 4.76 3.82 175.95 4.90 3.96 175.81
MW17-9D 181.73 180.75 0.96 7.50 6.54 173.25 7.91 6.95 172.84 8.10 7.14 172.65 8.22 7.26 172.53
MW17-10S 182.86 181.94 0.96 6.81 5.85 175.13 6.80 5.84 175.14 6.77 5.81 175.17 6.81 5.85 175.13
MW17-10D 183.04 181.96 1.05 6.38 5.33 175.58 6.77 5.72 175.19 6.91 5.86 175.05 7.00 5.95 174.96

y.> GOLDER

Page 3 of 6



July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries 1771656

5-Sep-18 18-Oct-18 15-Nov-18 5-Dec-18

Ground
Surface Well Stick Up (m)
Elevation

Top of Pipe

Well ID .
Elevation Groundwater Groundwater Groundwater Groundwater

Depth to Water

Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water = Depth to Water

(mbtop) (mbgs) SEVEWN(NES])) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) SEVEWN(NES)) (mbtop) (mbgs) Elevation (masl)

MW17-1S 182.86 182.07 0.95 2.92 1.97 179.15 3.16 2.21 178.91 3.25 2.30 178.82 3.32 2.37 178.75
MW17-1D 182.92 181.99 0.95 6.90 5.95 175.09 6.75 5.80 175.24 6.32 5.37 175.67 6.10 5.15 175.89
MW17-2S 182.85 181.70 0.98 2.48 1.50 179.22 2.35 1.37 179.35 2.30 1.32 179.40 2.31 1.33 179.39
MW17-2D 182.64 181.70 0.99 7.85 6.86 173.85 7.75 6.76 173.95 7.40 6.41 174.30 7.23 6.24 174.47
MW17-3S 183.05 182.06 1.00 4.38 3.38 177.68 4.74 3.74 177.32 5.06 4.06 177.00 5.21 4.21 176.85
MW17-3D 183.00 181.99 0.94 7.60 6.66 174.39 7.54 6.60 174.45 7.29 6.35 174.70 7.18 6.24 174.81
MW17-4S 183.47 182.53 0.92 6.15 5.23 176.38 6.14 5.22 176.39 6.18 5.26 176.35 6.18 5.26 176.35
MW17-4D 183.40 182.51 0.91 9.12 8.21 173.39 9.15 8.24 173.36 8.80 7.89 173.71 8.74 7.83 173.77
MW17-5S 183.63 182.58 0.98 8.55 7.57 174.03 8.45 7.47 174.13 8.25 7.27 174.33 8.20 7.22 174.38
MW17-5D 183.64 182.56 1.00 13.94 12.94 168.62 14.07 13.07 168.49 14.07 13.07 168.49 14.07 13.07 168.49
MW17-6S 182.77 181.79 0.92 9.99 9.07 171.80 9.93 9.01 171.86 9.80 8.88 171.99 9.92 9.00 171.87
MW17-6D 182.84 181.83 1.04 7.93 6.89 173.90 7.93 6.89 173.90 7.59 6.55 174.24 7.50 6.46 174.33
MW17-7S 182.36 181.37 0.98 6.88 5.90 174.49 6.72 5.74 174.65 6.49 5.51 174.88 6.47 5.49 174.90
MW17-7D 182.43 181.39 1.04 10.12 9.08 171.27 10.11 9.07 171.28 10.05 9.01 171.34 10.01 8.97 171.38
MW17-8S 182.59 181.46 1.11 5.97 4.86 175.49 5.70 4.59 175.76 5.31 4.20 176.15 5.25 4.14 176.21
MW17-8D 182.49 181.39 1.00 10.02 9.02 171.37 9.99 8.99 171.40 9.86 8.86 171.53 9.82 8.82 171.57
MW17-9S 181.71 180.71 0.94 4.68 3.74 176.03 4.32 3.38 176.39 3.90 2.96 176.81 3.78 2.84 176.93
MW17-9D 181.73 180.75 0.96 8.23 7.27 172.52 8.13 7.17 172.62 7.96 7.00 172.79 7.88 6.92 172.87
MW17-10S 182.86 181.94 0.96 6.80 5.84 175.14 6.80 5.84 175.14 6.80 5.84 175.14 6.80 5.84 175.14
MW17-10D 183.04 181.96 1.05 6.93 5.88 175.03 6.80 5.75 175.16 6.36 5.31 175.60 6.17 5.12 175.79
Race Track NA 0.67 - - - - - - - - - 4.47 3.80 NA

Ground

14-Jan-19

8-Mar-19

27-Mar-19

4-Apr-19

Top of Pipe

LG Elevation

Groundwater Groundwater Groundwater

Surface Well Stick Up (M) ' pepth to Water Groundwater

Elevation

Depth to Water

Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water  Depth to Water

(mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 2.84 1.89 180.02 2.65 1.70 180.21 191 0.96 180.95 1.86 0.91 181.00
MW17-1D 182.92 181.99 0.95 6.64 5.69 176.28 6.04 5.09 176.88 6.09 5.14 176.83 5.98 5.03 176.94
MW17-2S 182.85 181.70 0.98 2.39 1.41 180.46 241 143 180.44 2.44 1.46 180.41 2.42 1.44 180.43
MW17-2D 182.64 181.70 0.99 7.18 6.19 175.46 7.18 6.19 175.46 7.21 6.22 175.43 7.15 6.16 175.49
MW17-3S 183.05 182.06 1.00 5.60 4.60 177.45 5.75 4.75 177.30 5.66 4.66 177.39 5.63 4.63 177.42
MW17-3D 183.00 181.99 0.94 7.15 6.21 175.85 7.18 6.24 175.82 7.16 6.22 175.84 7.12 6.18 175.88
MW17-4S 183.47 182.53 0.92 6.12 5.20 177.35 6.13 5.21 177.34 6.11 5.19 177.36 6.10 5.18 177.37
MW17-4D 183.40 182.51 0.91 8.56 7.65 174.84 8.52 7.61 174.88 8.63 7.72 174.77 8.61 7.70 174.79
MW17-5S 183.63 182.58 0.98 8.19 7.21 175.44 8.25 7.27 175.38 8.17 7.19 175.46 8.10 7.12 175.53
MW17-5D 183.64 182.56 1.00 13.94 12.94 169.70 13.95 12.95 169.69 14.05 13.05 169.59 14.10 13.10 169.54
MW17-6S 182.77 181.79 0.92 9.93 9.01 172.84 9.95 9.03 172.82 9.96 9.04 172.81 9.98 9.06 172.79
MW17-6D 182.84 181.83 1.04 7.29 6.25 175.55 6.19 5.15 176.65 7.30 6.26 175.54 7.27 6.23 175.57
MW17-7S 182.36 181.37 0.98 6.48 5.50 175.88 6.54 5.56 175.82 6.44 5.46 175.92 6.39 5.41 175.97
MW17-7D 182.43 181.39 1.04 9.90 8.86 172.53 9.88 8.84 172.55 9.91 8.87 172.52 9.92 8.88 172.51
MW17-8S 182.59 181.46 1.11 5.30 4.19 177.29 5.40 4.29 177.19 5.22 411 177.37 5.16 4.05 177.43
MW17-8D 182.49 181.39 1.00 9.72 8.72 172.77 9.73 8.73 172.76 9.73 8.73 172.76 9.73 8.73 172.76
MW17-9S 181.71 180.71 0.94 3.78 2.84 177.93 3.80 2.86 177.91 3.60 2.66 178.11 3.51 2.57 178.20
MW17-9D 181.73 180.75 0.96 7.78 6.82 173.95 7.80 6.84 173.93 7.77 6.81 173.96 7.74 6.78 173.99
MW17-10S 182.86 181.94 0.96 6.80 5.84 176.06 6.84 5.88 176.02 6.79 5.83 176.07 6.79 5.83 176.07
MW17-10D 183.04 181.96 1.05 6.10 5.05 176.94 6.09 5.04 176.95 6.14 5.09 176.90 6.05 5.00 176.99
Race Track NA NA 0.67 5.13 4.46 - 4.28 3.61 - 4.21 3.54 - 3.85 3.18 NA
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July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries 1771656

27-May-19 5-Jun-19 10-Jul-19 13-Aug-19
. Ground
Well ID Top of Elpe Surface Well Stick Up (m)
Elevation Elevation Depth to Water Depth to Water Grou.ndwater Depth to Water Depth to Water Grou'ndwater Depth to Water Depth to Water Grou.ndwater Depth to Water  Depth to Water Grou'ndwater
(mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 1.68 0.73 181.18 1.65 0.70 181.21 1.77 0.82 181.09 2.00 1.05 180.86
MW17-1D 182.92 181.99 0.95 6.13 5.18 176.79 6.20 5.25 176.72 6.28 5.33 176.64 6.61 5.66 176.31
MW17-2S 182.85 181.70 0.98 2.27 1.29 180.58 2.24 1.26 180.61 2.14 1.16 180.71 2.14 1.16 180.71
MW17-2D 182.64 181.70 0.99 7.27 6.28 175.37 7.31 6.32 175.33 7.38 6.39 175.26 7.65 6.66 174.99
MW17-3S 183.05 182.06 1.00 4.88 3.88 178.17 4.80 3.80 178.25 4.65 3.65 178.40 4.59 3.59 178.46
MW17-3D 183.00 181.99 0.94 7.13 6.19 175.87 7.15 6.21 175.85 7.16 6.22 175.84 7.34 6.40 175.66
MW17-4S 183.47 182.53 0.92 6.10 5.18 177.37 6.11 5.19 177.36 6.11 5.19 177.36 6.13 5.21 177.34
MW17-4D 183.40 182.51 0.91 8.82 7.91 174.58 8.89 7.98 174.51 8.98 8.07 174.42 9.23 8.32 174.17
MW17-5S 183.63 182.58 0.98 8.50 7.52 175.13 8.63 7.65 175.00 8.71 7.73 174.92 8.89 7.91 174.74
MW17-5D 183.64 182.56 1.00 14.52 13.52 169.12 14.60 13.60 169.04 14.82 13.82 168.82 15.01 14.01 168.63
MW17-6S 182.77 181.79 0.92 9.96 9.04 172.81 9.99 9.07 172.78 10.00 9.08 172.77 9.99 9.07 172.78
MW17-6D 182.84 181.83 1.04 7.40 6.36 175.44 7.47 6.43 175.37 7.51 6.47 175.33 7.77 6.73 175.07
MW17-7S 182.36 181.37 0.98 6.67 5.69 175.69 6.80 5.82 175.56 6.90 5.92 175.46 7.31 6.33 175.05
MW17-7D 182.43 181.39 1.04 10.03 8.99 172.40 10.12 9.08 172.31 10.24 9.20 172.19 10.52 9.48 171.91
MW17-8S 182.59 181.46 1.11 5.42 4.31 177.17 5.50 4.39 177.09 5.68 4.57 176.91 6.15 5.04 176.44
MW17-8D 182.49 181.39 1.00 9.91 8.91 172.58 10.02 9.02 172.47 10.16 9.16 172.33 10.50 9.50 171.99
MW17-9S 181.71 180.71 0.94 3.93 2.99 177.78 3.99 3.05 177.72 4.18 3.24 177.53 4.75 3.81 176.96
MW17-9D 181.73 180.75 0.96 7.94 6.98 173.79 8.04 7.08 173.69 8.18 7.22 173.55 8.55 7.59 173.18
MW17-10S 182.86 181.94 0.96 6.24 5.28 176.62 5.97 5.01 176.89 5.50 4.54 177.36 5.46 4.50 177.40
MW17-10D 183.04 181.96 1.05 6.19 5.14 176.85 6.25 5.20 176.79 6.32 5.27 176.72 6.64 5.59 176.40
Race Track NA NA 0.67 3.90 3.23 - 4.07 3.40 - 4.01 3.34 - 4.62 3.95 -
10-Sep-19 11-Oct-19 6-Nov-19 23-Dec-19
Top of Pipe Stound .
LY Elevation ESI:\;;?foen tlEll st ) Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water Depth to Water Groundwater Depth to Water  Depth to Water Groundwater
(mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)

MW17-1S 182.86 182.07 0.95 2.14 1.19 180.72 2.26 1.31 180.60 2.35 1.40 180.51 2.21 1.26 180.65
MW17-1D 182.92 181.99 0.95 6.58 5.63 176.34 6.54 5.59 176.38 6.18 5.23 176.74 5.78 4.83 177.14
MW17-2S 182.85 181.70 0.98 2.11 1.13 180.74 2.05 1.07 180.80 2.04 1.06 180.81 2.05 1.07 180.80
MW17-2D 182.64 181.70 0.99 7.62 6.63 175.02 7.58 6.59 175.06 7.33 6.34 175.31 7.02 6.03 175.62
MW17-3S 183.05 182.06 1.00 4.64 3.64 178.41 4.83 3.83 178.22 5.07 4.07 177.98 5.47 4.47 177.58
MW17-3D 183.00 181.99 0.94 7.31 6.37 175.69 7.35 6.41 175.65 7.18 6.24 175.82 6.99 6.05 176.01
MW17-4S 183.47 182.53 0.92 6.14 5.22 177.33 6.14 5.22 177.33 6.17 5.25 177.30 6.13 5.21 177.34
MW17-4D 183.40 182.51 0.91 9.20 8.29 174.20 9.43 8.52 173.97 9.17 8.26 174.23 8.84 7.93 174.56
MW17-5S 183.63 182.58 0.98 8.85 7.87 174.78 8.79 7.81 174.84 8.33 7.35 175.30 8.52 7.54 175.11
MW17-5D 183.64 182.56 1.00 14.95 13.95 168.69 15.17 14.17 168.47 15.22 14.22 168.42 15.35 14.35 168.29
MW17-6S 182.77 181.79 0.92 9.97 9.05 172.80 10.00 9.08 172.77 9.99 9.07 172.78 9.97 9.05 172.80
MW17-6D 182.84 181.83 1.04 7.72 6.68 175.12 7.84 6.80 175.00 7.61 6.57 175.23 7.26 6.22 175.58
MW17-7S 182.36 181.37 0.98 7.19 6.21 175.17 6.93 5.95 175.43 6.49 5.51 175.87 6.60 5.62 175.76
MW17-7D 182.43 181.39 1.04 10.46 9.42 171.97 10.47 9.43 171.96 10.37 9.33 172.06 10.35 9.31 172.08
MW17-8S 182.59 181.46 1.11 5.95 4.84 176.64 5.72 4.61 176.87 5.37 4.26 177.22 5.31 4.20 177.28
MW17-8D 182.49 181.39 1.00 10.40 9.40 172.09 10.37 9.37 172.12 10.23 9.23 172.26 10.26 9.26 172.23
MW17-9S 181.71 180.71 0.94 4.45 3.51 177.26 4.20 3.26 177.51 3.83 2.89 177.88 3.77 2.83 177.94
MW17-9D 181.73 180.75 0.96 8.38 7.42 173.35 8.30 7.34 173.43 8.10 7.14 173.63 8.06 7.10 173.67
MW17-10S 182.86 181.94 0.96 5.47 4.51 177.39 5.51 4.55 177.35 5.53 4.57 177.33 5.59 4.63 177.27
MW17-10D 183.04 181.96 1.05 6.60 5.55 176.44 6.58 5.53 176.46 6.24 5.19 176.80 5.83 4.78 177.21
Race Track NA NA 0.67 4.87 4.20 - 4.84 4.17 - 4.63 3.96 - 4.13 3.46 -
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July 2020 Table 3 - Groundwater Elevations - Port Colborne Quarries

13-Jan-20 13-Feb-20 29-May-20
Top of Pipe Sround .
Well ID Hevaien Surface  Well Stick Up (M)  pepth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater Depth to Water ~ Depth to Water Groundwater
Elevation (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl) (mbtop) (mbgs) Elevation (masl)
MW17-1S 182.86 182.07 0.95 1.97 1.02 180.89 1.65 0.70 181.21 1.48 0.53 181.38
MW17-1D 182.92 181.99 0.95 5.56 4.61 177.36 5.50 4.55 177.42 5.97 5.02 176.95
MW17-2S 182.85 181.70 0.98 2.06 1.08 180.79 2.11 1.13 180.74 2.06 1.08 180.79
MW17-2D 182.64 181.70 0.99 6.85 5.86 175.79 6.79 5.80 175.85 7.24 6.25 175.40
MW17-3S 183.05 182.06 1.00 5.53 4.53 177.52 5.29 4.29 177.76 4.15 3.15 178.90
MW17-3D 183.00 181.99 0.94 6.90 5.96 176.10 6.89 5.95 176.11 7.34 6.40 175.66
MW17-4S 183.47 182.53 0.92 6.13 5.21 177.34 6.11 5.19 177.36 6.11 5.19 177.36
MW17-4D 183.40 182.51 0.91 8.65 7.74 174.75 8.57 7.66 174.83 9.21 8.30 174.19
MW17-5S 183.63 182.58 0.98 8.35 7.37 175.28 8.33 7.35 175.30 8.83 7.85 174.80
MW17-5D 183.64 182.56 1.00 15.19 14.19 168.45 15.18 14.18 168.46 16.40 15.40 167.24
MW17-6S 182.77 181.79 0.92 9.97 9.05 172.80 9.91 8.99 172.86 9.98 9.06 172.79
MW17-6D 182.84 181.83 1.04 7.04 6.00 175.80 6.91 5.87 175.93 7.50 6.46 175.34
MW17-7S 182.36 181.37 0.98 6.48 5.50 175.88 6.45 5.47 175.91 7.01 6.03 175.35
MW17-7D 182.43 181.39 1.04 10.25 9.21 172.18 10.18 9.14 172.25 10.84 9.80 171.59
MW17-8S 182.59 181.46 1.11 5.17 4.06 177.42 5.05 3.94 177.54 5.60 4.49 176.99
MW17-8D 182.49 181.39 1.00 10.15 9.15 172.34 10.08 9.08 172.41 10.66 9.66 171.83
MW17-9S 181.71 180.71 0.94 3.47 2.53 178.24 3.32 2.38 178.39 3.95 3.01 177.76
MW17-9D 181.73 180.75 0.96 7.90 6.94 173.83 7.83 6.87 173.90 8.54 7.58 173.19
MW17-10S 182.86 181.94 0.96 5.54 4.58 177.32 5.12 4.16 177.74 5.51 4.55 177.35
MW17-10D 183.04 181.96 1.05 6.61 5.56 176.43 5.54 4.49 177.50 5.79 4.74 177.25
Race Track NA NA 0.67 3.75 3.08 - 3.51 2.84 - 3.88 3.21 -
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July 2020

Ontario Drinking Water

Overburden Monitoring Wells

Table 4 - Groundwater Quality Results
Port Colborne Quarries

Shallow Bedrock Monitoring Wells

Deep Bedrock Monitoring Wells

1771656

Parameters Standards Focation
MW17-1S MW17-2S MW17-4S MW17-6S MW17-8S MW17-9S MW17-1D MW17-3D MW17-6D MW17-8D MW17-9D MW17-10D
Health AO 10-Apr-17 11-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17 10-Apr-17
General Parameters
pH 6.5 t0 8.5 pH 8.15 8.04 7.8 7.82 7.81 7.85 7.58 7.77 7.79 7.65 7.78 7.51
Conductivity umho/cm 1200 960 1200 1200 1000 1800 2100 1200 980 2800 2900 2000
Total Suspended Solids mg/L 9000 1900 1300 1900 1900 270 630 970 2100 170 38 240
Total Dissolved Solids 500 mg/L 670 590 740 740 590 980 1500 680 600 2300 2200 1600
Hardness (CaCO3) mg/L
Nutrients/Organic Indicators
||Nitrite
||Nitrate
||Nitrate + Nitrite
||Dissolved Organic Carbon
Orthophosphate
Major and Minor lons
Alkalinity (Total as CaCO3) mg/L
Calcium mg/L 49 79 110 120 91 110 320 120 120 440 350 360
Chloride 250 mg/L 19 18 18 62 40 200 20 36 28 36 98 21
Magnesium mg/L 25 51 90 57 59 110 84 61 39 100 88 81
Potassium mg/L 4 3.4 3 5.3 2.9 3.1 11 5 7.8 17 22 5.8
Sodium 200 mg/L 160 46 18 31 28 79 36 19 13 83 170 19
Sulphate mg/L 280 190 240 270 160 220 880 190 220 1400 1200 910
Anion Sum me/L 10.4 10.8 13.9 135 11.3 18.5 24.7 12.5 10.8 36.8 34.2 25.6
Cation Sum me/L 11.7 10.3 13.8 12.4 10.7 18 25 12.2 9.81 34.7 33.3 25.6
Dissolved Metals
Aluminum 0.1 mg/L 0.018 0.0065 0.0094 0.0069 0.0077 0.0059 0.0059 0.0057 0.0078 0.0078 0.016 <0.0050
Antimony 0.006 mg/L 0.0017 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Arsenic 0.025 mg/L 0.0028 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010
Barium 1 mg/L 0.076 0.065 0.071 0.019 0.023 0.023 0.016 0.01 0.0051 0.015 0.0094 0.0073
||Bery||ium mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron 5 mg/L 0.19 0.28 0.11 0.38 0.22 0.096 1.6 0.2 0.5 2.4 3.9 0.39
Cadmium 0.005 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Chromium 0.05 mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Cobalt mg/L <0.00050 <0.00050 0.00075 <0.00050 <0.00050 0.0012 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Copper 1 mg/L 0.003 0.0021 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Iron 0.3 mg/L <0.10 <0.10 <0.10 <0.10 0.13 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10
||Lead 0.01 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
||Manganese 0.05 mg/L 0.017 0.094 0.061 0.012 0.021 0.031 0.011 0.0038 0.003 0.019 0.0084 0.0055
||Mo|ybdenum mg/L 0.082 0.03 0.016 <0.00050 0.0019 0.0007 <0.00050 0.0014 <0.00050 <0.00050 <0.00050 <0.00050
||Nicke| mg/L 0.0016 0.004 0.0067 <0.0010 0.0014 0.0022 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus mg/L <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Selenium 0.01 Oct-17 mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon mg/L 2.8 3.3 3.9 5.6 3.9 4.4 7 10 7.5 3.9 4.1 8.1
Silver mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Strontium mg/L 1.8 5.1 2.2 7 3.2 3.5 12 15 14 10 8.1 11
Thallium mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Titanium mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Uranium 0.02 mg/L 0.011 0.0058 0.026 0.0006 0.0007 0.0036 <0.00010 0.00019 <0.00010 0.00054 0.00033 0.00011
\Vanadium mg/L 0.0021 0.00086 0.0012 <0.00050 0.00066 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc 5 mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Notes:
ODWS-AO - Ontario Drinking Water Objectives - Aesthetic Objectives
ODWS-OG - Ontario Drinking Water Standards - Operational Guidelines
ODWS-Health - Ontario Drinking Water Standards - Health
Bold denotes an exceedance of the applicable ODWS - AO
Italicized denotes an exceedance of the applicable ODWS - OG
Underlined indicates an exceedance of the applicable ODWS - Health
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July 2020

Table 5 - Quarry Sump Quality Sample Results
Port Colborne Quarries

1771656

R Provincial' Water Quality Location Quarry Sump
Objectives -

Units 11-Apr-17
General Parameters
pH pH 7.93
Conductivity umho/cm 1300
Turbidity NTU 15
Total Dissolved Solids mg/L 870
Total Suspended Solids mg/L <3
Hardness (CaCO3) mg/L 670
Nutrients/Organic Indicators
Total Ammonia-N mg/L <0.050
Nitrite (N) mg/L <0.010
Nitrate (N) mg/L 0.73
Nitrate + Nitrite (N) mg/L 0.73
Total Organic Carbon (TOC) mg/L 2.1
Orthophosphate (P) mg/L <0.010
Total Phosphorus 0.01 mg/L 0.005
Major and Minor lons
Alkalinity (Total as CaCO3) mg/L 140
Calcium mg/L 170
Chloride (ClI) mg/L 45
Magnesium mg/L 52
Potassium mg/L 5.4
Sodium mg/L 32
Sulphate (SO4) mg/L 460
Total Metals
Aluminum 0.075 mg/L 0.047
Antimony 0.02 mg/L <0.00050
Arsenic 0.1 mg/L <0.0010
Barium mg/L 0.038
Beryllium 0.011 mg/L <0.00050
Boron 0.2 mg/L 0.24
Cadmium 0.0002 mg/L <0.00010
Chromium 0.0089 mg/L <0.0050
Cobalt 0.0009 mg/L <0.00050
Copper 0.005 mg/L 0.0014
Iron 0.3 mg/L <0.10
Lead 0.005 mg/L <0.00050
Manganese mg/L 0.0046
Molybdenum 0.04 mg/L 0.0085
Nickel 0.025 mg/L 0.0049
Selenium 0.1 mg/L <0.0020
Silicon mg/L 15
Silver 0.0001 mg/L <0.00010
Strontium mg/L 4.8
Thallium 0.0003 mg/L <0.000050
Titanium mg/L <0.0050
Vanadium 0.006 mg/L <0.00050
Zinc 0.02 mg/L <0.0050

Page 1 of 1 o GOLDER



July 2020

Table 6 - Water Well Survey Summary, Port Colborne Quarries 1771656

Water Supply Well Details
Address Number ~ Number of Municipal Depth of o Other Groundwater Related Issues/Complaints/Notes
. Water Description
of Wells Cisterns Water Well
1645 |2nd Concession - - Yes - -
5146 2nd Concession 2 : Yes } Sulphurous On qty \{vater, but use well water for chickens, have well tested semi-annual
by Pinty’s
On city water, but use well water for outdoor use and back-up, indicated
2261 |2nd Concession 1 - Yes 45 Hard previous E.coli contamination from neighbouring sheep farm property which
no longer exists
2276 |2nd Concession - - Yes - -
1326 |Hwy 3 2 1 No 20" Iron Staining Does not drink water due to quality, has second well in barn which produces
black water
2229 Hwy 3 - 1 No - -
1379  |Killaly Street 1 1 No - - Well on property not connected
1384  |Killaly Street 1 - No - Sulphurous Does not drink well water due to quality
1408 Killaly Street 1 : No } Sulphurous & Hard Water used for drinking, no problems, Culligan treatment, tested when salt
is replaced
1430 |Killaly Street - 1 No - -
1446  |Killaly Street - 1 No - -
1739  [Killaly Street 1 - No 25 Hard & Sulphurous |Previous issues with well due to mud in bottom of well
1740 |Killaly Street 1 ; No ) Sulp-h.urous, Iron O\{vngrs recently pu(chased property 1 year ago, do not use water for
Staining & Salty |drinking due to quality
1750  [Killaly Street 1 - No 21 Iron Staining & Hard |Newly installed well, approximately 3 years ago
2015 |Killaly Street 1 ; No : Hard & Sulphurous Don'tuse water-from-dnnklng due to taste, .per0><|de treatment in house for
water, on occasion will dry out well due to high use
1359  |Miller Road 1 - No 55 fron Staining & Do not use well water for drinking due to smell and floating black particles
Sulphurous
1580 |Miller Road 1 - No - Hard & Iron Staining |Old well on site was decommissioned previously
1630 |Miller Road 1 - No - Sulphsutz:isn: fron Do not use well water for drinking due to quality, but use it for livestock
1778 |Miller Road 1 ; No ; Sulp-h.urous, Iron |Do .not-use well water for drinking due to quality, drilled well most likely
Staining & Hard  |buried in backyard somewhere
1826  |Miller Road - 1 No - - Possible well on property, owner unsure, use cistern
1903 Miller Road 1 a No 20 Sul;:.rh.urous, Iron |Water used for_drlnklng, no prol_)lems, water is tested 3 to 4 times per year,
Staining & Hard  [reverse osmosis, softener and filters
2225  [Miller Road - 1 No - -
282 |Miller Road 1 ; No 20 Sulphurous & Hard O-vvne.rs r.e-cently purchasgd home 2 years ago, homeowner indicated issue
with significant water loss in surface water pond at back of property
2391  [Miller Road 1 - No 65' Hard Newly constructed home, < 1 year
5439 |Miller Road 2 1 No ) } Regently constructed home, owner aware of two wells on property that are
not in use, may connect to them for future outdoor use
2478  [Miller Road 1 - No - Iron Staining Owners recently purchased property 1 year ago
974 Weaver Road 1 - No - Iron Staining & Hard [Do not use well water for drinking due to quality
1080 |Weaver Road 1 1 No 15' Sulphurous & Hard |Dug well used for outdoor use
1094 |Weaver Road - 1 No - -
1162  |Weaver Road 1 No - Fresh No treatment
1030 |Weaver Road Not Participating
2506 [Miller Road Not Participating
1458  [Killaly Street Not Participating
1470 [Killaly Street Not Participating
1394  [Killaly Street Not Participating
1374  [Killaly Street Not Participating
1740 |2nd Concession No Response
2317  [Miller Road No Response
2322  [Miller Road No Response
2363 [Miller Road No Response
2394  [Miller Road No Response
2168 [Miller Road No Response
2187  [Miller Road No Response
1110 |Weaver Road No Response
1732  |Miller Road No Response
1498 |Miller Road No Response
1591 |Miller Road No Response
1728  [Killaly Street No Response
1716 |Hwy 3 No Response
Totals
49 Surveys
49 Delivered
29 Responses
6 Not Participating
13 No Response
59% Response Rate
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July 2020 Table 7 - MECP Wells within 1 km of Extraction Area 1771656
Port Colborne Quarries
Borehole ID Well ID Date Completed Depth (m) Depth to Bedrock (m) Static Water Level (m)
1004120689 7185637 2012-07-20 0.00 0.00 0.00
1004120686 7185636 2012-07-15 18.90 0.00 3.00
11767154 7044668 2007-05-18 0.00 0.00 0.00
10460615 6600881 1960-09-23 4.90 1.80 1.50
10460604 6600870 1967-06-27 15.20 3.00 0.00
10460605 6600871 1967-11-30 17.40 7.30 0.30
10463804 6604207 1995-06-28 7.60 2.40 3.40
10462849 6603234 1977-10-05 7.60 2.40 0.60
1007456541 7333353 2019-04-28 9.10 0.00 2.10
10460712 6600978 1957-07-01 6.40 2.40 2.10
10462804 6603188 1976-12-14 6.10 2.10 0.90
10460719 6600985 1953-07-18 11.90 3.40 8.20
10460717 6600983 1952-05-13 4.60 2.40 0.60
10460713 6600979 1959-01-12 6.40 2.10 1.80
10462510 6602787 1973-10-10 7.30 0.60 1.50
1005035417 7225195 2014-07-11 6.40 0.00 2.10
10460705 6600971 1948-07-29 8.80 2.70 0.60
10460701 6600967 1966-11-09 9.10 4.60 1.80
10460704 6600970 1963-10-23 16.80 13.70 10.70
10460714 6600980 1961-06-19 6.10 0.60 0.90
10460718 6600984 1952-07-26 6.40 3.00 1.20
10536270 6604662 2002-06-09 10.10 3.00 0.60
10463391 6603793 1988-01-25 10.70 5.80 0.90
10460711 6600977 1951-11-20 19.20 1.80 5.20
10460700 6600966 1965-05-20 8.50 3.70 0.60
10460699 6600965 1956-06-06 6.70 2.40 1.50
10460708 6600974 1958-05-27 12.20 7.90 2.40
1006223490 7269706 2016-08-05 18.90 0.00 5.20
10460710 6600976 1951-07-12 9.10 0.90 2.40
10460709 6600975 1949-09-25 9.10 0.90 3.70
10463253 6603653 1985-07-09 6.10 4.00 2.70
10462509 6602786 1973-10-13 10.10 4.30 1.20
10460706 6600972 1952-03-21 9.10 5.80 2.40
10462508 6602785 1973-09-18 18.30 4.00 3.00
10462432 6602706 1972-09-19 7.00 2.10 2.40
10463936 6604339 1999-03-01 6.70 2.40 0.90
10463921 6604324 1998-08-22 14.60 1.20 6.10
10463656 6604059 1992-01-04 13.40 11.30 4.90
10463676 6604079 1992-08-24 90.80 10.10 0.00
10463675 6604078 1992-08-21 90.80 14.00 12.80
10463103 6603494 1981-07-23 30.80 7.30 7.00
10463104 6603495 1982-01-22 24.40 11.90 10.70
10463101 6603492 24.40 11.90 10.70
10462512 6602789 1973-10-20 11.60 3.40 4.90
10462612 6602990 1974-09-05 12.20 8.20 4.90
10462394 6602667 1972-05-27 13.70 6.40 2.10
10462286 6602558 1970-10-28 13.70 5.80 2.40
10460707 6600973 1954-08-14 7.30 6.40 3.00
10462513 6602790 1973-10-17 16.10 8.50 4.00
10460703 6600969 1954-05-21 9.40 7.60 2.40
1004060730 7184673 2012-07-04 0.00 0.00 7.60
10460702 6600968 1949-08-28 13.70 9.10 7.60
10460828 6601094 1947-08-06 8.50 4.30 8.50
10464119 6604522 2000-09-07 12.80 0.90 0.00
10460826 6601092 1965-11-13 12.80 8.80 6.10
10460834 6601100 1959-03-11 10.10 5.80 3.70
10460827 6601093 1966-10-06 12.50 8.20 6.70
10464118 6604521 2000-09-09 14.30 0.90 0.00
1006991669 7306395 2018-01-26 0.00 0.00 0.00
10462705 6603087 1975-06-16 22.60 10.70 6.70
10463270 6603670 1985-10-17 19.50 0.00 8.20
10460833 6601099 1959-03-06 9.40 5.20 3.00
10462992 6603379 1979-09-26 16.80 0.00 8.50
10460836 6601102 1961-07-08 8.80 4.90 2.40
10463603 6604006 1991-07-10 6.40 1.20 0.00
10462916 6603301 1978-05-11 17.40 9.80 6.70
10460825 6601091 1958-05-29 7.90 3.70 2.40
10463604 6604007 1991-07-09 7.90 1.80 0.00
10463605 6604008 1991-07-08 7.00 0.00 0.00
10462805 6603189 1976-12-15 7.60 3.40 1.20
10460837 6601103 1962-04-04 8.20 3.70 1.20
1006081749 7265731 2016-06-14 18.90 0.00 3.40
10460838 6601104 1965-09-04 9.40 2.40 3.70
10462708 6603090 1975-08-07 9.10 2.40 1.80
Notes

All depths recorded in metres
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July 2020 Table 8 - Proposed Extension Monitoring Locations 1771656
Port Colborne Quarries

Monitoring Well ID Groundwater Level Monitoring Groundwater Sampling Analytical Parameters

MW17-1S X X General Chemistry
MW17-1D X X pH, EC, TSS, TDS, Hardness
MW17-2S X X
MW17-2D X X Nutrients/Organic Indicators
MW17-3S X X Total ammonia, Nitrate, Nitrite, DOC,
MW17-3D X X Orthophosphate
MW17-4S X X
MW17-4D X X Major and Minor lons
MW17-5S X X Akalinity, calcium, chloride, magnesium,
MW17-5D X X potassium, sodium, sulphate, anion sum,
MW17-6S X X cation sum
MW17-6D X X
MWA17-7S X X Dissolved Metals
MW17-7D X X aluminum, antimony, arsenic, barium,
MW17-8S X X beryllium, boron, cadmium, chromium,
MW17-8D X X cobalt, copper, iron, lead, manganese,
MW17-9S X X molybdenum, nickel, phosphorous,
MW17-9D X X selenium, silicon, silver, strontium,
MW17-10S X X thallium, titanium, uranium, vanadium,
MW17-10D X X zinc

Notes:

Groundwater levels measured on a monthly basis
Groundwater quality monitoring conducted every five years
Three new monitoring wells will be installed along eastern property boundary
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PROJECT: 1771656 RECORD OF BOREHOLE: BH17'10D SHEET 1 OF 2
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PROJECT: 1771656 RECORD OF BOREHOLE: BH17'10D SHEET 2 OF 2

LOCATION: N 4752127.19; E 646721.25
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SHEET 2 OF 2

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

DEPTH SCALE
METRES

BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

DYNAMIC PENETRATION
RESISTANCE, BLOWS/0.3m

20 40 60
1 1 |

80
|

\
\

\

HYDRAULIC CONDUCTIVITY,

k, cm/s

10°
1

10°
1

[

1g7 195 OR

NUMBER
TYPE
BLOWS/0.3m

SHEAR STRENGTH
Cu, kPa
20

40 60

natV. +
remV. @

80

Q-
U-

®
[e]

WATER CONTENT PERCENT

wp ——oW——jwi

10

20

ADDITIONAL
LAB. TESTING

30 40

PIEZOMETER

STANDPIPE
INSTALLATION

— CONTINUED FROM PREVIOUS PAGE -

Acker SoilMax
Hollow Stem Augers

SILTY CLAY; light brown;

176.02

Screen and Sand

R R R R Y Y

N R R Y Y

END OF BOREHOLE

5.92

DEPTH SCALE

1

125

S5\
7

GOLDER

LOGGED: TP
CHECKED: SM




PROJECT: 1771656
LOCATION: N 4752362.64; E 646595.40

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: February 6, 2017

SHEET 1 OF 3

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

OVERBURDEN - TOPSOIL over SILTY
CLAY ; reddish brown

CONTINUED NEXT PAGE

T S N T A T )

a SOIL PROFILE DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w o RESISTANCE, BLOWS/0.3m k, cm L0
o | E = =z PIEZOMETER
oW | w o £ 20 40 60 ZH OR
oy | 2 2 .12 | 1 | 28 STANDPIPE
T o < Ep
Ful| g DESCRIPTION < g % 2 gtiEkAPz STRENGTH .::rtn \</ . 3—3 WATER CONTENT PERCENT S5 INSTALLATION
27| & z 2|7 |8 W ot ——iwi <3

® 2 @ 20 40 60

GROUND SURFACE

0
| A T T T T T T T ol ol o T T T B ol ol ol T o Lol ol Tl ol ol T o Tl )

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE
1:25

LOGGED: TP
CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'1D SHEET 2 OF 3

LOCATION: N 4752362.64; E 646595.40

BORING DATE: February 6, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w | o SOIL PROFILE SAMPLES | RESISTANCE,BLOWS03m K, cmis e
o | E = \ 2z PIEZOMETER
Ow [ w [S) £ 20 40 60 80 10 10° 107 10° &% OR
TE| =z a B w|o L L ! : L L . L Eu STANDPIPE
Eu| g DESCRIPTION < | BBV | @ | & | & [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5- INSTALLATION
= | £ % |oepTH[ S |2 g Cu, kPa remV.® U- O 22
a o o = 9 wp ——oW——wi 3
@ = | (m) @
o 20 40 60 80 10 20 30 40

— CONTINUED FROM PREVIOUS PAGE -

OVERBURDEN - TOPSOIL over SILTY
- CLAY ; reddish brown

R Y Y Y R Y Y YR

CONTINUED NEXT PAGE

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE ‘\ LOGGED: TP
i‘> GOLDER

1:25 CHECKED: SM
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RECORD OF BOREHOLE:

BH17-1D

PROJECT: 1771656 SHEET 3 OF 3
LOCATION: N 4752362.64; E 646595.40 . -
BORING DATE: February 6, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w ) SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m Q k, cm/s L0
<o | E = \ iz PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
Fl 2 DESCRIPTION < _2|e 2 g:qu/;F; STRENGTH ?:r;\@ $ 8: 8 WATER CONTENT PERCENT g; INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi I—GMWI <
fa} e} 1l m |2 S P 3
@ » o 20 40 60 80 10 20 30 40
. — CONTINUED FROM PREVIOUS PAGE —
OVERBURDEN - TOPSOIL over SILTY
CLAY ; reddish brown
171.78
END OF BOREHOLE - AUGER 10.21
REFUSAL
- For Bedrock coring details, refer to
Record of Drillhole BH17-1D
— 1
— 12
— 13
— 14
— 15
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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PROJECT: 1771656 RECORD OF BOREHOLE: BH17-1S SHEET 1 OF 2
LOCATION: N 4752362.66; E 646597.97 . '
BORING DATE: March 29, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I k, cmis o)
<o | E = \ iz PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
w| o < ‘|@|a || SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5
E4l 2 DESCRIPTION 2 lomml 2 1512 & e U o Su INSTALLATION
w x = 2(F|o Wp b——oW 1w <<
a o gl m |2 9 p S
@ o o 20 40 60 80 10 20 30 40
L, GROUND SURFACE 18007
TOPSOIL 0.00
1
Bentonite Seal
180.55
SILTY CLAY; reddish brown; 1.52
— 2
«| & 1
HE 2
g 3 Sand L
[} v
I A A
— 3 <
E— Screen and Sand —
- s -} —— - - - —— —_ — — — ] o - L —— Y —_——_t —_———_——_ ¥t —_—— | ———— ——— ]
CONTINUED NEXT PAGE
DEPTH SCALE "> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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PROJECT:

1771656

LOCATION: N 4752362.66; E 646597.97

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 29, 2017

BH17-1S

HAMMER TYPE: AUTOMATIC

SHEET 2 OF 2

DATUM: Geodetic

DEPTH SCALE

METRES

BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

DYNAMIC PENETRATION \
RESISTANCE, BLOWS/0.3m g

20 40 60 80
1 1 | |

HYDRAULIC CONDUCTIVITY,
k, cm/s

10° 10° 107 10°
1 1 1 1

[

NUMBER
TYPE
BLOWS/0.3m

SHEAR STRENGTH natV. + Q-
Cu, kPa remV.® U-

20 40 60 80

[ 4
[e]

WATER CONTENT PERCENT

wp ——oW——jwi

10 20 30 40

OR

ADDITIONAL
LAB. TESTING

PIEZOMETER

STANDPIPE
INSTALLATION

— CONTINUED FROM PREVIOUS PAGE -

Acker SoilMax
Hollow Stem Augers

SILTY CLAY; reddish brown;

176.02

Screen and Sand

A A D D o o D o Do Do)

END OF BOREHOLE

6.05

DEPTH SCALE

1

125

S5\
7

GOLDER

LOGGED: TP
CHECKED: SM

A A D s D W D D Y o)
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PROJECT: 1771656
LOCATION: N 4752109.43; E 646602.90

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH17-2D

BORING DATE: March 29, 2017

SHEET 1 OF 2

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m Q k, cm/s L0
o | E = \ =z PIEZOMETER
oW | w o £ 20 40 60 80 10° 10° 107 10° ZH OR
(%) p} 4 « | | 1 | 1 i i i on
IE| 2 Z |pey W lw|s =4 STANDPIPE
fw| Q@ DESCRIPTION < ‘|@|a |® | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &
az [ 2 = =[x | 2| cukpa remV.® U-O aq INSTALLATION
[} z < |DEPTH[S [~ |3 } . Wi wi 22
a e} 1l m |2 S pH——oW— 3
@ » o 20 40 60 80 10 20 30 40
GROUND SURFACE 181.70
L 9 .
OVERBURDEN - TOPSOIL, over SILTY 0.00
CLAY ; reddish brown
— 1
— 2
2|4
<k
2|4
2|4
2|4
— 3 2443
243
ke
{23
2|3
2|23
K
21|23
21|23
L
2|23
R ]
2|43
04
2|43
21143
LS
21143
S
14
21143
21143
- 55—} — — e — —_tttu—+-——4 ——\f—-—————t |t — — | — —|— e ey
CONTINUED NEXT PAGE
DEPTH SCALE "> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'2D SHEET 2 OF 2

LOCATION: N 4752109.43; E 646602.90 . ;
BORING DATE: March 29, 2017 DATUM:  Geodetic

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m | k, cmis Lo
o | E = \ 2z PIEZOMETER
oy | w s} £ 20 40 60 80 10°  10° 107 10° =37 OR
TE| =z a Blwlo L L ! : L L . L e STANDPIPE
Eu| g DESCRIPTION < | BBV | @ | & | & [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5- INSTALLATION
= | £ % |oepTH[ S |2 g Cu, kPa remV.® U- O 22
a o v z 9 Wp —oY——w <
@ = | (m) @
o 20 40 60 80 10 20 30 40

— CONTINUED FROM PREVIOUS PAGE -

OVERBURDEN - TOPSOIL, over SILTY
- CLAY ; reddish brown

R Y Y Y R Y Y YR

173.01
END OF BOREHOLE - AUGER 8.69
L REFUSAL ]

B - For Bedrock coring details, refer to .
Record of Drillhole BH17-2D

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7

1:25




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'2$ SHEET 1 OF 2

LOCATION: N 4752108.56; E 646604.84

BORING DATE: March 30, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m | k, cmis e
o | E = \ 2z PIEZOMETER
Ow [ w [S) £ 20 40 60 80 10°  10° 107 10° &% OR
TE| =z a B w|o L L ! : L L . L Eu STANDPIPE
Eu| g DESCRIPTION < | BBV | @ | & | & [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5- INSTALLATION
= | £ % |oepTH[ S |2 g Cu, kPa remV.® U- O 22
a o v z 9 Wp —oY——w <
@ = | (m) @
» 20 40 60 80 10 20 30 40
L, GROUND SURFACE 181.70
TOPSOIL 0.00
— 1
L Bentonite Seal
- 180.18
SILTY CLAY; reddish brown; 1.52
— 2
B 4
[}
B HE
5|®
LB
o
| T
Sand
— 3
E— Screen and Sand
- s -} —— - - - —— —_ — — — ] o - L —— Y —_——_t —_———_——_ ¥t —_—— | ———— ——— ]
CONTINUED NEXT PAGE
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DEPTH SCALE ‘\ LOGGED: TP
i‘> GOLDER

1:25 CHECKED: SM
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PROJECT:

1771656

LOCATION: N 4752108.56; E 646604.84

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 30, 2017

BH17-2S

HAMMER TYPE: AUTOMATIC

SHEET 2 OF 2

DATUM: Geodetic

DEPTH SCALE

METRES

BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

DYNAMIC PENETRATION \
RESISTANCE, BLOWS/0.3m g

20 40 60 80
1 1 | |

HYDRAULIC CONDUCTIVITY,
k, cm/s

10° 10° 107 10°
1 1 1 1

[

NUMBER
TYPE
BLOWS/0.3m

SHEAR STRENGTH natV. + Q-
Cu, kPa remV.® U-

20 40 60 80

[ 4
[e]

WATER CONTENT PERCENT

wp ——oW——jwi

10 20 30 40

OR

ADDITIONAL
LAB. TESTING

PIEZOMETER

STANDPIPE
INSTALLATION

— CONTINUED FROM PREVIOUS PAGE -

Acker SoilMax
Hollow Stem Augers

SILTY CLAY; reddish brown;

175.65

Screen and Sand

A A D D o o D o Do Do)

END OF BOREHOLE

6.05

DEPTH SCALE

1

125

S5\
7

GOLDER

LOGGED: TP
CHECKED: SM

A A D s D W D D Y o)




PROJECT: 1771656
LOCATION: N 4751983.70; E 646823.07

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH17-3D

BORING DATE: March 23, 2017

SHEET 1 OF 2

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

SOIL PROFILE

SAMPLES

DESCRIPTION

DEPTH SCALE
METRES
BORING METHOD

STRATA PLOT

ELEV.

DEPTH
(m)

NUMBER
TYPE
BLOWS/0.3m

DYNAMIC PENETRATION \
RESISTANCE, BLOWS/0.3m g

20 40 60 80
1 1 | |

\

HYDRAULIC CONDUCTIVITY,
k, cm/s

10° 10° 107 10°
1 1 1 1

I

SHEAR STRENGTH natV. + Q-
Cu, kPa remV.® U-

20 40 60 80

[ 4
O

WATER CONTENT PERCENT

wp ——oW——jwi

10 20 30 40

PIEZOMETER
OR
STANDPIPE
INSTALLATION

ADDITIONAL
LAB. TESTING

GROUND SURFACE

181.99

OVERBURDEN - TOPSOIL , over SILTY
CLAY ; reddish brown

0.00

CONTINUED NEXT PAGE

i
A T T A A A A D T e T A A A o T T A A A T T T T I T T D T T o Do
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DEPTH SCALE
1:25

LOGGED: TP
CHECKED: SM
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RECORD OF BOREHOLE:

BH17-3D

PROJECT: 1771656 SHEET 2 OF 2
LOCATION: N 4751983.70; E 646823.07 . -
BORING DATE: March 23, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m Q k, cm/s L0
<o | E = \ iz PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
Fu 2 DESCRIPTION < _2|e 2 g:qu/;F; STRENGTH ?:r;\@ $ 8: 8 WATER CONTENT PERCENT g; INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi |_em;| wi <
fa} e} 1l m |2 S P 3
@ » o 20 40 60 80 10 20 30 40
I — CONTINUED FROM PREVIOUS PAGE —
OVERBURDEN - TOPSOIL , over SILTY ISt
CLAY ; reddish brown 4]
176.63
END OF BOREHOLE - AUGER 5.36
REFUSAL
- For Bedrock coring details, refer to
Record of Drillhole BH17-3D
— 6
— 7
— 8
— 9
— 10
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'3S SHEET 1 OF 2

LOCATION: N 4751985.67; E 646822.97

BORING DATE: March 27, 2017 DATUM:  Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m | k, cmis e
o | E = \ 2z PIEZOMETER
Ow [ w [S) £ 20 40 60 80 10°  10° 107 10° &% OR
TE| =z a B w|o L L ! : L L . L Eu STANDPIPE
Eu| g DESCRIPTION < | BBV | @ | & | & [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5- INSTALLATION
= | £ % |oepTH[ S |2 g Cu, kPa remV.® U- O 22
a o o = 9 wp ——oW——wi 3
@ = | (m) @
® 20 40 60 80 1020 30 40
L, GROUND SURFACE 182.06
TOPSOIL 0.00
L Bentonite Seal
— 1
L 180.54
SILTY CLAY; reddish brown; 1.52
— 2 Sand
B 4
[}
B 3|5
5|
ERLE
o
| T
— 3
L Screen and Sand
— 4
3 o S S — _t— -t —}-———_-—t - -—-- ¥t - - —_——-—_-t+ - - —_——_- ¥t —_-.  —_———_- .t ———_—T]—_—_- - ——
CONTINUED NEXT PAGE

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE ‘\ LOGGED: TP
i‘> GOLDER

1:25 CHECKED: SM
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RECORD OF BOREHOLE:

BH17-3S

PROJECT: 1771656 SHEET 2 OF 2
LOCATION: N 4751985.67; E 646822.97 . '
BORING DATE: March 27, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I k, cmis o)
<o | E = \ iz PIEZOMETER
ow | w ) £ 20 40 60 80 10° 10° 107 ZH OR
2E| 2 & | ey [ |wlS : L . : . ! ! 2 i STANDPIPE
a2 DESCRIPTION < gic|g g:qu/;F; STRENGTH ?:rtn \</ $ 8: 8 WATER CONTENT PERCENT 85 INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi |_em;| wi <
o o 2l m |2 9 p S
@ o o 20 40 60 80 10 20 30
| — CONTINUED FROM PREVIOUS PAGE —
SILTY CLAY; reddish brown; S g
Screenand Sand | A4
176.88 Pl v
END OF BOREHOLE 5.18
— 6
— 7
— 8
— 9
— 10
DEPTH SCALE f> G O LDER LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'4D SHEET 1 OF 1

LOCATION: N 4751621.30; E 646626.89

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

BORING DATE: February 27, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w ) SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m Q k, cm/s L0
<o | E = \ iz PIEZOMETER
Ow [ w [S) o £ 20 40 60 80 10 10° 107 10° &% OR
2% 3 E ELEV. |k & | B SHEAFle STRENIGTH r:at V. +I Q-@ WIATER C(I)NTENTIPERCEII\IT Eb STANDPIPE
= . - .
Y Z DESCRIPTION S loeemal2 |7 |2 cuiea V. ® U-0 Qs INSTALLATION
w o < 2 o W, |—9L| wi <
a e} 1l m |2 Q P 3
@ » o 20 40 60 80 10 20 30 40
GROUND SURFACE 182.51
L 9 .
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
— 2
B 180.07
| END OF BOREHOLE - AUGER 244 |
REFUSAL
- For Bedrock coring details, refer to
B Record of Drillhole BH17-4D .
- 3 —3
R _
— 5 —3
DEPTH SCALE "> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'4S SHEET 1 OF 1

LOCATION: N 4751619.19; E 646627.13

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

BORING DATE: February 28, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I k, cmis o)
20 | £ = . 2z PIEZOMETER
Ow [ w [S) o £ 20 40 60 80 10°  10° 107 10° &% OR
2% o E ELEV. |k & | B SHEAFIe STRENIGTH r:at Vv +I Q-® WIATER C(I)NTENTIPERCEII\IT Eb STANDPIPE
= . - X
E4l 2 DESCRIPTION S lomml2 212 S e o Su INSTALLATION
w o < 2 o W, |—9L| wi <
o o 2| m |2 9 p S
@ 2 o 20 40 60 80 10 20 30 40
L, GROUND SURFACE 180.53
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
i Bentonite Seal
— 2
- 180.12
END OF BOREHOLE - AUGER 241
B REFUSAL 1
B - For Bedrock coring details, refer to T
= Record of Drillhole BH17-4S p
L 3 —
|, _
— —
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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RECORD OF BOREHOLE:

BH17-5D

PROJECT: 1771656 SHEET 1 OF 1
LOCATION: N 4751485.26; E 646415.54 . '
BORING DATE: March 20, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I k, cmis o)
20| £ = . 3z PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
Fa|g DESCRIPTION < e g:iEk/;F; STRENGTH ?:rtn \</ $ 8 - 8 WATER CONTENT PERCENT g C INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi |_em;| wi <
o o) Elm |2 9 p 3
@ 2 @ 20 40 60 80 10 20 30 40
L, GROUND SURFACE 182.56
OVERBURDEN - TOPSOIL 0.00
| 182.05
END OF BOREHOLE - AUGER 0.51
- REFUSAL E
B - For Bedrock coring details, refer to T
L Record of Drillhole BH17-5D ]
E— —
|, _
L 3 —
|, _
— —
DEPTH SCALE f> G O LDER LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'5$ SHEET 1 OF 1

LOCATION: N 4751486.30; E 646415.35

BORING DATE: March 23, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I k, cmis o)
o | E = \ 2z PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
Tu| @ < ‘|o|a | | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5
as| 2 DESCRIPTION = [oerH| S | & Z | cukpa remV.® U- O — oW gg INSTALLATION
a o o = 9 Wp Wi <3
@ = (m) @
2 20 40 60 80 10 20 30 40
L, GROUND SURFACE 180.58
OVERBURDEN - TOPSOIL 0.00
§ 181.82
- END OF BOREHOLE - AUGER 0.76

REFUSAL

- - For Bedrock coring details, refer to
Record of Drillhole BH17-5S

Bentonite Seal

T
Acker SoilMax
Hollow Stem Augers

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7

1:25




GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

PROJECT:
LOCATION: N 4751418.07; E 646833.18

1771656

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH17-6D

BORING DATE: February 22, 2017

SHEET 1 OF 1

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Q k, cm/s L0
o | E = \ 2z PIEZOMETER
Ow [ w [S) £ 20 40 60 80 10°  10° 10° &% OR
2E| 2 T |gey |6 |w|S : L . : . ! . Eu STANDPIPE
Fu| g DESCRIPTION < g |a g gtiEkAPIz STRENGTH .::rtn \</ $ 8: 8 WATER CONTENT PERCENT Sg INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi |_em;| wi <
[} o 1l m |2 S P 3
@ 2 o 20 40 60 80 10 20 40
GROUND SURFACE 181.83
. :
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
— 2
— 3
B 178.48
L END OF BOREHOLE - AUGER 3.35 ]
REFUSAL
| - For Bedrock coring details, refer to i
Record of Drillhole BH17-6D
I ]
— 5 —
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'6$ SHEET 1 OF 1

LOCATION: N 4751420.19; E 646833.02

BORING DATE: February 23, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w ) SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Q k, cm/s L0
o | E = \ 2z PIEZOMETER
oW | w o £ 20 40 60 80 10°  10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
fw| Q@ < ‘|@|a |® | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &
o= 5 DESCRIPTION % [oeptH[ S |2 |2 | cukPa remV.® U-O oW 2 o INSTALLATION
a S 4 = S Wp wi <3
@ = (m) @
» 20 40 60 80 10 20 30 40
GROUND SURFACE 181.79
L 9 .
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
— 2
z E Bentonite Seal
o 218
5| o
SEE
3
| I
— 3
B 178.44
R END OF BOREHOLE - AUGER 3.35 |
REFUSAL
| - For Bedrock coring details, refer to i
Record of Drillhole BH17-6S
R _
— 5 —3

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7

1:25




GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

PROJECT:

1771656

LOCATION: N 4751237.03; E 646634.77

SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH17-7D

BORING DATE: March 1, 2017

SHEET 1 OF 1

DATUM: Geodetic

HAMMER TYPE: AUTOMATIC

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I§ k, cmis L0
o | E = \ 2z PIEZOMETER
oW | w o £ 20 40 60 80 10° 10° 107 10° ZH OR
(%) p} 4 « | | 1 | 1 i i i on
=H | & < [BBV- | & | & | S [ SHEAR STRENGTH natv. + Q- @ WATER CONTENT PERCENT Eb STANDPIPE
E2| 2 DESCRIPTION s S N AN a3 a- o Sy INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi I—GMWI <
a o 2 m 2 S p S
@ o o 20 40 60 80 10 20 30 40
GROUND SURFACE 18139
L :
OVERBURDEN - TOPSOIL , over SILTY 0.00
CLAY ; reddish brown
— 1
179.84
END OF BOREHOLE - AUGER 1.55
REFUSAL
- For Bedrock coring details, refer to
Record of Drillhole BH17-7D
— 2
— 3
— 4
— 5
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'7S SHEET 1 OF 1

LOCATION: N 4751234.36; E 646634.86

BORING DATE: March 7, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m C k, cmis L0
o | E = \ 2z PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
fw| @ < ‘|@|a |® | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT sk
az| 2 DESCRIPTION = [oerH| S | & g Cu, kPa remV.® U- O —eW gg INSTALLATION
a o 14 z S Wp Wi <
@ = (m) @
» 20 40 60 80 10 20 30 40
GROUND SURFACE 18137
L :
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
i Bentonite Seal
| 179.87
END OF BOREHOLE - AUGER 1.50

- REFUSAL 1

- For Bedrock coring details, refer to
Record of Drillhole BH17-7S

T
Acker SoilMax
Hollow Stem Augers
1

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7
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GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

RECORD OF BOREHOLE:

BH17-8D

PROJECT: 1771656 SHEET 1 OF 1
LOCATION: N 4751094.88; E 646422.35 . '
BORING DATE: March 8, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m C k, cm/s o)
<o | E = \ iz PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 10° ZH OR
2E| 2 & | ey [ |wlS : L . : . ! . 8@ STANDPIPE
9 DESCRIPTION < zlg 2 gEEk/;F; STRENGTH .::r; \</ $ 8: 8 WATER CONTENT PERCENT S5 INSTALLATION
] T < |DEPTH|S |~ 3 B - Wi I—GMWI <
fa} e} 21 m |2 S p 3
@ o o 20 40 60 80 10 20 40
L, GROUND SURFACE 181.39
OVERBURDEN - TOPSOIL 0.00
B 180.55
| END OF BOREHOLE - AUGER 0.84
REFUSAL
— 1
- For Bedrock coring details, refer to
B Record of Drillhole BH17-8D
— 2
— 3
— 4
— 5
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'8S SHEET 1 OF 1

LOCATION: N 4751097.20; E 646422.56

BORING DATE: March 17, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m I§ k, cmis o)
o | E = \ 2z PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
TE| =z g |gey |G|w|o L L ! : L L . L e STANDPIPE
fo| o < ‘|@|a || SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT sk
B2l 2 DESCRIPTION 2 |oerm| 2 | & 2| e e U o g 3 INSTALLATION
a o 14 z S Wp |—6L| Wi <
@ = | (m) @
o 20 40 60 80 10 20 30 40
L, GROUND SURFACE 18145
OVERBURDEN - TOPSOIL 0.00
B 180.80
= END OF BOREHOLE - AUGER 0.66

REFUSAL

- For Bedrock coring details, refer to
Record of Drillhole BH17-8S

Bentonite Seal

T
Acker SoilMax
Hollow Stem Augers

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7

1:25




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'9D SHEET 1 OF 1

LOCATION: N 4750972.13; E 646834.09

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

BORING DATE: February 14, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w ) SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Q k, cm/s L0
20| E = \ 2z PIEZOMETER
Ow [ w [S) o £ 20 40 60 80 10 10° 107 10° &% OR
2% 3 E ELEV. |k & | B SHEAFle STRENIGTH r:at V. +I Q-@ WIATER C(I)NTENTIPERCEII\IT Eb STANDPIPE
= . - .
Y Z DESCRIPTION S loerml 2 | 5 | 2] cukea V. & U- O Qs INSTALLATION
w o < 2 o W, |—9L| wi <
a o) FE m |Z > p ]
@ » o 20 40 60 80 10 20 30 40
L, GROUND SURFACE 180.75
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
— 2
o 178.62
| END OF BOREHOLE - AUGER 2.13 i
REFUSAL
i - For Bedrock coring details, refer to ’
B Record of Drillhole BH17-9D .
- 3 —3
R _
— 5 —3
DEPTH SCALE f> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF BOREHOLE: BH17'9$ SHEET 1 OF 1

LOCATION: N 4750974.29; E 646834.03

BORING DATE: February 21, 2017 DATUM: - Geodetic
SPT/DCPT HAMMER: MASS, 64kg; DROP, 760mm HAMMER TYPE: AUTOMATIC
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m Q k, cm/s L0
o | E = \ 2z PIEZOMETER
oW | w ) £ 20 40 60 80 10° 10° 107 10° ZH OR
of | = 2 e [ |w |8 omtom— ERcoNTNT PERCENT | EE | STANDRIPE
fw| Q@ < ‘|@|a |® | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT &
o= 5 DESCRIPTION = [oerH| S | & g Cu, kPa remV.® U- O —ew gg INSTALLATION
a o 14 z S Wp Wi <
@ = (m) @
» 20 40 60 80 10 20 30 40
GROUND SURFACE 180.71
L 9 .
OVERBURDEN - TOPSOIL , over SILTY 0.00
- CLAY ; reddish brown
— 1
i Bentonite Seal
— 2
178.63
- END OF BOREHOLE - AUGER 2.08

REFUSAL

- - For Bedrock coring details, refer to E
Record of Drillhole BH17-9S

T
Acker SoilMax
Hollow Stem Augers
1

GTA-BHS 001 S:\CLIENTS\RANKIN_ CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MIS.GDT 7/27/20

DEPTH SCALE G O L D E R LOGGED: TP

CHECKED: SM

S5\
7

1:25




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17-10D SHEET 1 OF 2

LOCATION: N 4752127.2 ;E 646721.3 DRILLING DATE: April 3, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
i 8 9 s 9 I SHR- Shear CO- Contact UN - Undulating SM- Smooth N;TE{ :?r add\t'lon‘al ist
(&) & w ) ELEV o |z | 8 | VN -Vein OR- Orthogonal ST - Stepped Ro-Rough g,a{,?,‘;':v;‘;:;z,:‘; ;’ ol NOTES
[O)v4 o DESCRIPTION 5 1 Z g E[~le] CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
Z ES
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
oS £ 5 (m) A o T souo R-g-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
& g9 T
Qa i > Z | 8 [corew[coren| g gt{n e 38| e TYPE AND SURFACE |, K misec INDEX INDEX
) p [=X: O« -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
Continued from Record of Borehole BH17-10D 175.66
Fresh, medium to dark grey, fine to = 6% e
medium grained, ARGILLACEOUS :EE BOUNPL &
DOLOSTONE and SHALY DOLOSTONE =4 p— 3 ON.SM 0 RO
(Bertie Formation, Scajaquada Member) EZ: Core BD/IN,PL to
i UN,SMto RO
oz BD/NPL to
v UN,SMto RO
= BD/N,PL to
T UN,SMto RO
= BD/UNPL to
i UN,SMto RO
= BD/N,PL to
_____________ —4  175.00 UN,SMto RO
— 7 Fresh, brownish-grey to brown, medium [Z—=] 6.9 ! Sﬁ’;k‘,ﬁ;,;"o
grained, pitted to vuggy DOLOSTONE :EE BD/JN,PL to
(Bertie Formation, Falkirk Member ) — UNSMto RO
i BDIN,PL to
s UN,SMto RO
oz BD/IN,PL to
S UN,SMto RO
E= BDIN,PL to
i UN,SMto RO
i BD/NPL to
i UN,SMto RO
i
i
i BD/NPL to
v H UN,SMto RO p
4 BDANPL to [
i UN,SMto RO ™
=— b
=— P<
i 4
= BDAN,PL to b
oz UN,SMto RO e
i b
s = P
EZ ,
= o BD/N,PL to f<
s UN,SMto RO b
=— P<
E— &
= BDAN,PL to b
v UN.SMto RO bs
oz BD/NPL to ';.~
>
:E; ) UN,SMto RO Sand s
i M
v 4
E= ,
v BD/N,PL to ks
—4 UN,SMto RO o,
B~ E<
i o
s BD/N,PL to [
E= UN,SMto RO g
v I
i <
=z 5
i s
i &
— 9 :r—‘v [
i BD/NPL to 23
= UN,SMto RO b
=— P4
— 3
v I
= ke
— I
v ke
= L BDANPL to &
i UN,RO to SM ';‘
i L3
i
i ke
— -
- ke
o BDUNPL 1o 14
i UNRO to SM ,
v &
=— b
i 3
o BDANPL to b
v UN,RO to SM 2
v 3 BD/IN,PL to %
L 1o o UN,RO to SM ]
v b
i
=~ BD/N,PL to s
w—a UN,RO to SM b
v LS
s Screenand Sand v,
i ke
i &
= b
E=Z ke
i BDANPL to b
oz UN,RO to SM 7
o b
= e
i R
=— b
i 2z
= g
=— b
—4 L L]
i A
= b
v BD/JN,IR to 2]
= UNRO b
s BD/N,IR to LS
»
L ::‘; UNRO P
= 4 \Sﬁ/fla%lmo 2
—A 8 [
5;‘: s
= BD/UN,IR to ke
v UNRO 2
i &
=— P
- ] = _ 1 1|t 0 ol R I O 5 I I I N 2
CONTINUED NEXT PAGE
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

PROJECT:

1771656

LOCATION: N 4752127.2 ;E 646721.3

RECORD OF DRILLHOLE: BH17-10D

DRILLING DATE: April 3, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
So | o 3 S |z —[Q&| YN -Vein OR- Orthogonal ST - Stepped Ro - Rough abbreviations referto st NOTES
ouw w o o ! gh of abbreviations &
%) 74 DESCRIPTION = ELEV. é g E|®l¢] CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
x 5 .
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
i - DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 W
grained, pitted to vuggy DOLOSTONE :EE “
(Bertie Formation, Falkirk Member ) v o
a4 i
i ki
i &
i
= 2
o BD/IN,IR to o
v 4 UNRO Screen and Sand 2
i .
- BD/N,IR to 3
> &
v UNRO 8
—<] o]
12 o -
EE: BDMN,IR to A
i UNRO %
v 24
::‘= BD/IN,IR to Emb
= || UNRO Seroo
= BD/JIN,PL,SM 5%
E= K0S
— S5
s deorele!
v BD/JN,PL,SM DeSeter,
2= 169.49 Deosoe:
—— Y —— E2 a7 BD/IN,PL,SM KIS
Fresh, dark bluish grey to black v - I~ BD/JN,PL,SM 3L
by - RRRR
argillaceous DOLOSTONE and SHALE = BD;-lN.F'L.gM :::::::
(Bertie Formation, Oatka Member) i BDANPLSM XXX
= 3RS
o RS
=—| RAEEL,
v Do
s 3RRY
= Do
e BD/N,PL,SM 3RS
v N Do
:z; 5 Backfill KKK
- — 555
o KKK
T Do
=—| RAEEL,
o Do
v Do
T Do
v Do
o Do
oz 3RRY
= Do
s Do
=— BD/N,PL,SM KKK
— Do
v Do
i 3RRY
v Do
i odeteses
o 200K
T s
2] 1e8.24 KRS
END OF DRILLHOLE 13.72
— 14
— 15
— 16
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656

LOCATION: N 4752362.6 ;E 646595.4

RECORD OF DRILLHOLE: BH17-1D

DRILLING DATE: February 6, 2017
DRILL RIG: Acker SoilMax

SHEET 1 OF 3

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech

a w |2 PL - Planar PO- Polished BR - Broken Rock
w o o =4 CU- Curved K - Slickensided VRo- Very Rough
2 8 sl £ QR UN-Unduating  SM- Smooth NOTE: Foracaitoral
3o | @ 5 S [z 2[5 ST-Stpped . Ro_ Rougn tors o NOTES
o | & DESCRIPTION 5 é g ElTle IR - Iregular MB- Mechanical Break  symbols. WATER LEVELS
I ) Q SIEE DISCONTINUITY DATA ROCK | WEATH- INSTRUMENTATION
s | 2 Q Z eS| S o STRENGTH|  ERING

g9

a i > z |38 g 38 TYPE AND SURFACE INDEX INDEX

st |z DESCRIPTION sees|sses

Continued from Record of Borehole BH17-1D

Fresh, brownish-grey to brown, medium
grained, pitted to vuggy DOLOSTONE
(Bertie Formation, Falkirk Member )

AR

NN NNNNNNNNNNNNNNN NNV VNN NNNNNN NN NNV NVNNNNNNN NNV VNNV NVNNNNN NN NNV VNNV VNN VNN VYN NNV NNV NVNVNNN VNNV VYNV NN NN VNN VNN VNN

Fresh, dark bluish grey to black
argillaceous DOLOSTONE and SHALE
(Bertie Formation, Oatka Member)

CONTINUED NEXT PAGE

BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

FR/BC,PL,SM

FR/BC,PL,SM

BD,PL,SM

BD,PL,SM

Sand

Screen and Sand

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

DEPTH SCALE

(N

"

GOLDER

LOGGED: TP
CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'1D SHEET 2 OF 3

LOCATION: N 4752362.6 ;E 646595.4 DRILLING DATE: February 6, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
3o | o o S [z Q@[ VN -Vein OR-Orthogonal ST - Stepped Ro- Rough abbreviaionsrfer o i NOTES
%) 74 DESCRIPTION = ELEV. | 2 g E|9le[ CJ -Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-Q-D- INDEX | § ofBPwrt CONDUCTVITY| STRENGTH| ~ ERING
g
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, dark bluish grey to black 3
argillaceous DOLOSTONE and SHALE 1
(Bertie Formation, Oatka Member) BD.PLSM |
o FRPLPO ,
L 16 ]
4 ]
BD,PL,SM
BD,PL,SM
L 47 ]
5 ]
L g ]
o BD,PL,SM
163.49 o BD,PL,SM
fresh, fine to medium grained, thin to 18.50
medium bedded, medium to dark grey, E
SHALE, with increasing gypsum
horizons 7
(Salina Formation) ° BD,PLSM |
3 BD,PL,SM
I~ BD,PL,SM ]
L 19 ]
o | BDPLSM T
6 ]
o BD,PL,SM ]
FR,PL,SM ]
<
BD,PL,SM
) ]
CONTINUED NEXT PAGE

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20
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1:25 CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'1D SHEET 3 OF 3

LOCATION: N 4752362.6 ;E 646595.4 DRILLING DATE: February 6, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
3 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
6 (%] 8 - S |z —|Q¥| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough (a,;’ ;’{,i‘;';‘,;‘;{;z,{g'g’ folist NOTES
7] lﬁ'\:J 74 DESCRIPTION g ELEV. | 2 g g ©l 2| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
os £ 5 (m) "4 i < o [ somo R-g-D- INDEX § ofoPwrt CONDUCTIVITY| STRENGTH|  ERING
a z > Z | 8 |coren|coren| | FER IS 8| SORE | rveeannsureace | K Mmoo INDEX ] INDEX
o *n 2 |2 -3m (o~ AXIS DESCRIPTION 5555 | cone | caos
Q L | 882R | 83988898 ] w2eR 838 ~-vv |gaex|====
-—- CONTINUED FROM PREVIOUS PAGE —
fresh, fine to medium grained, thin to
medium bedded, medium to dark grey, 1
SHALE, with increasing gypsum |
horizons
(Salina Formation) .
- BD,PL,SM
o | BDPLSM ]
4| BDPLSM ]
— ]
o BD,PL,SM ]
FR,PL,SM ]
1 160.57
END OF DRILLHOLE 21.42
L » ]
L 3 ]
— ]
. ]
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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PROJECT: 1771656

LOCATION: N 4752109.4 ;E 646602.9

RECORD OF DRILLHOLE: BH17-2D

DRILLING DATE: March 29, 2017
DRILL RIG: Acker SoilMax

SHEET 1 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
i 8 9 s 9 I SHR- Shear CO- Contact UN - Undulating SM- Smooth :&E\:ﬂzzg:gl‘;:rr“ag ist
P} & ] o ELEV o |z - 8 x| YN -Vein OR- Orthogonal ST - Stepped Ro-Rough of abbreviations & NOTES
[O)v4 o DESCRIPTION 5 . é g :E, x| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g
a8 i > Z | 8 |core % |core % K (;ngsn e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
i - DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
Continued from Record of Borehole BH17-2D 173.01
Fresh, medium to dark grey, fine to == 86 v BDANPL,SM
medium grained, ARGILLACEOUS :EE Core BD/JIN,PL,SM
DOLOSTONE and SHALY DOLOSTONE =4
(Bertie Formation, Scajaquada Member) =]
i BD/JN,PL,SM
— 9 - 1 BD/UN,PL,SM
=
E= BD/N,PLSM
= ™~ BD/UN,PL,SM
i
i
E= 17240
F—_———— == ——— = — — - e H — BC,IRRO
Fresh, brownish-grey to brown, medium [ Z—= 930 seen
grained, pitted to vuggy DOLOSTONE :EE Cors FR/IN,PL to
Bertie Formation, Falkirk Member 1 UN.SM
( ’ ) i [~~~ FRUN,PL to b
i UN,SM 23
S FRANPL to e
i UN,SM <
= FRAN,PL t M
i PL to ]
= UN.SM &
- W
E= FRANPL to &
i UN,SM ]
= g
Z— e
L 10 = 2 2
= FRIN,PL to W
o UN,SM 2
i b
:r—‘v e
v Sand &
v FRAN,PL to W
i UN,SM ]
i s:“
i 2
Z— g
=—| e
Z— 2
= FR/JN,PL to e
— UN,SM e
— o
w— ]
F=— 1 4]
i &
Z— "r
w— &
i
=—| e
1 23
S b
v 23
i Al
— M = o
E= o|| JNBDPLIo ls
o IRRO to SM ]
— °
< e
i ]
] 29
i o
i ]
i 2
i &
i o
s JN/BD,PL to 2
e 3 IR,RO to SM o
= [ JN/BD,PL to <
— IRRO to SM s
—A »{
Z— 2
v A
v JN/BD,PL to 2
oz IR,RO to SM o
— e
i =
] K
=) 7
— R
o
— 12 = 2
v JN/BD,PL to o
i IR RO to SM 2
i &
i o
:r—‘v ’r
o &
= 7%
i JN/BD,PL to =
v - IRRO to SM Screen and Sand ol
1 * JN/BD,PL to ]
<=—4 " g
v IR,RO to SM ]
S JN/BD,PL to ]
e IRRO to SM ol
= g
S K
i 7
= &
<=—4 e,
= . JN/BD,PL to 2
EE IRRO to SM 5
- =
= E
E= . JN/BD,PL to =
— 18 S 4 IRRO'to SM ]
i =
i
) E ks
Concentration and frequency of vugs = )
reduce @13.1 m v P
v o
4
s . JN/BD,PL to b
s IRRO to SM o
= b
Z— [“i
— =
w— . JN/BD,PL to o
v IRRO to SM s
i &
i o
- ] = _ -1 1| tmtin ey gy R Sy N A Y >
CONTINUED NEXT PAGE
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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PROJECT: 1771656

LOCATION: N 4752109.4 ;E 646602.9

RECORD OF DRILLHOLE: BH17-2D

DRILLING DATE: March 29, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w 74 [0) = [Z| FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
8 & b S s [z =[S &| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough gttt NOTES
%) 74 DESCRIPTION = ELEV. | 2 g E|9le[ CJ -Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-Q-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
x 5 .
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE — | |
T =
_____________ 167.90 |
Fresh, dark bluish grey to black 13.80 Screen and Sand
argillaceous DOLOSTONE and SHALE E
(Bertie Formation, Oatka Member) 2]
— 14 L BD/IN,PL,SM % —]
BOUNPLSM S
i LKA
Clay Seam from 14.1 m to 14.2 m BDUNPL.SM ::::::: ]
QIS
BD/N,PL,SM RXRS
BD/IN,PL,SM XXX
2
BD/JN,PL,SM Sl
SRR
R
5 BD/N,PL,SM XXX ]
XA
XXX |
i R
BDIN,PLSM Bentonite IR
CUXXA ]
BD/UN,PL,SM S
BDIUN,PL,SM I
K0S
XRNXA
00000e%e
00000e%e
— 15 3001 —1
BD/JN,PL,SM 8K
3RS |
00000e%e
00000e%e
R
166.43 KK
END OF DRILLHOLE 15.27 ]
L 16 -
L 47 -
L 18 -
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'3D SHEET 1 OF 2

LOCATION: N 4751983.7 ;E 646823.1 DRILLING DATE: March 23, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = :% FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
o Q o O|R| SHR- Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
=
<o | Q - ] QY| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough abbreviations referto st NOTES
S% | w o S 2z =3 g PP g of abbreviations &
4 O | ELEV. | Z [C E|9l¢| CJ -Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
2e | G DESCRIPTION 3 ZES® ym
fw| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a z > 2 | 8 [comen|comen| * | PER [58| SOoRE | reeanosureace [ K misee INDEX ] INDEX
o ” ool =1 03m |5 ™| Axis DESCRIPTION 250D | coac|caos
Q L | 882R | 83988898 ] w2eR 838 ~-vv |gaex|====
Continued from Record of Borehole BH17-3D 176.63
Fresh, medium to dark grey, fine to EE: 5.36
medium grained, ARGILLACEOUS S
DOLOSTONE and SHALY DOLOSTONE =4 Broken
- : . >
(Bertie Formation, Scajaquada Member) =]
o
= 1 FR/BD,PL,SM
v PL,
D 1
i
v PL,SM
. PL,
:zz ™~ PLSM
= 1 PL,SM
i T
4
6 == o
v
i H FR/BD,PL,SM
i
v
= FR/BD,PL,SM
E=
v FR/BD,PL,SM
i
oz
E=Z FR/BD,PL.SM
i
i
i
i
oz
E=Z FR/BD,PL.SM
i
i
i
i
- 2
4 FR/BD,PL,SM
= FR/BD PL.SM
; i
i
i
o
i
i
i
i
i
v FR/BD,PL,SM
i
i
i
i
v
v FR/BD,PL,SM
i
i
_____________ =] 174.37 ]
Fresh, brownish-grey to brown, medium EE: 7.62 b BE/JR"(I)-IRtO S
grained, pitted to vuggy DOLOSTONE E= ! 4147
(Bertie Formation, Falkirk Member ) 1 FRUNJR o ol o]
i | ERE
=] UNRO Ml P
1 FRIN,IR to 212 4
4 UNRO SH%
. = sisl
EE: FRAUN,IR to by e
e UNRO A 14
E=Z FRUN IR to M s
» ,
v UNRO ERER
T e [
= 2|4
—A X oy -
— I [
o 2|4
i 3 ERC
v FRUN,IR to ol o
= UNRO ERE
i I
= Sand 21 |
i ERE
= M T
= FRAUN,IR to 2 |
v UNRO SCEG I
i 2 |2
w— ERE
o M1 M1
= llEs
== FRAUN,IR to M P
w4 UNRO Ll
oz Ml b
9 i 2147
w— ERG
— st [
= A 14
= s [
= 214
=1 S I
i
w— 2 2
i ERE
<—4 [ [
i
E= 2114
i o e
—A X X
< Y ]
= A4
= d4 | FRUNIRD ] -
= UNRO A4
= T
- 22
i ERG
— 4 ]
= 1243
i EmG
i s dsand [T
:;: creen an an l: | l:
w— o -
10 == FRAN,IR t HT
= e PP
— UNRO ]
Z— e o
E=Z 2%
= S
:E: FRAN,IR to oo
=— UNRO “HS
S S S — == — — |-+ - — | H S =] ——_——— M N I Sy A S e 1
CONTINUED NEXT PAGE
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'3D SHEET 2 OF 2

LOCATION: N 4751983.7 ;E 646823.1 DRILLING DATE: March 23, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
So | o 3 S |z —[Q&| YN -Vein OR- Orthogonal ST - Stepped Ro - Rough abbreviations referto st NOTES
ouw w o | ELev Z 20 o ! . of abbreviations &
wnr o DESCRIPTION = . é 2 &M CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a8 i > Z | 8 |core % |core % K g?}n %8 CORE | TYPE AND SURFACE | K misec INDEX INDEX
i - DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 FRIUNJR to
grained, pitted to vuggy DOLOSTONE :EE UNRO
(Bertie Formation, Falkirk Member ) v 4
v
s o FRIN,IR to
v UNRO
v
i
EE; L FRAUN,IR to
= UNRO
i
v
|
— 11 =
vz FRUN,IR to
v UNRO
] [— FRUN,IR to
i ,
EEE UNRO
i
i
i
i
v
=~ 5 FR/N,IR to Screen and Sand
v UNRO
i
w—
i
i
i
w—
i
i
v
w—
i
i
i
v
w— L FRIN,IR to
— 12 EE UNRO
4 [~ FRUN,IR to
. ,
E= UNRO
i
v
w—
i
i
= FRIUN,R to
i ,
v UNRO =
i
i |
i
22 169.44 BD,PL,SM XKL
[ Fresh, dark bluish grey to black 12.55 % [-BDPLSM K
, grey to black - BD.PL'SM XXX
argillaceous DOLOSTONE and SHALE I—BDPLSM SRS
(Bertie Formation, Oatka Member) BD,PL,SM SR
6%4%%
:%6%6%%
6%4%%
R
KK,
6%4%%
BD,PL,SM R
:%6%6%%
6 3RS
L 13 SRRXS
R
KK,
Backfill KK,
3RS
R
KK,
KK,
KK,
BD,PL,SM 0
o 3RS
o%
R
KK,
KK,
KK,
KK
KK
KK
3RS
168.27 X KRR
END OF DRILLHOLE 13.72
I ]
— ]
DEPTH SCALE rl\ GOLDER LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'4D SHEET 1 OF 4

LOCATION: N 4751621.3 ;E 646626.9 DRILLING DATE: February 27, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 9 s 19 5| SHR- shear CO- Contact UN-Undulating  SM- Smooth o o) st
6 & ] o ELEV o |z - 8 x| YN -Vein OR- Orthogonal ST - Stepped Ro-Rough of abbreviations & NOTES
[O)v4 o DESCRIPTION 5 . é g :E, x| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
os £ 5 (m) "4 i < o [ somo R-g-D- INDEX § ofoPwrt CONDUCTIVITY| STRENGTH|  ERING
a8 i > Z | 8 [corew[coren| (fg?n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 888 2222 |zerr| 888
Continued from Record of Borehole BH17-4D 180.07
Fresh to highly weathered, medium grey, 244
medium bedded, medium grained
LIMESTONE with siltstone and
sandstone horizons and greenish grey b tFJE“s’R‘/ilg oo
siltstone and cherty limestone beds FRIN,IR to
(Bois Blanc Formation) 1 UN,SMto RO
FRAN,IR to
UN,SMto RO
— 3
FRAN,IR to
179.38 L UN,SMto RO
Fresh, light to medium grey, medium - 3.13 o FRUNJR to
bedded, medium grained, mottled 7 UN.SMto RO
DOLOSTONE with green beds, green —~ [~ FRUN,IR to
fracture coatings and brecciated intervals [Z—=2 UN,SMto RO - -
(Bertie Formation, Akron Member) s d ]
v 2|4
s o =
—~ FRUN,IR to R b
Z—= UN,SMto RO ERE
— KBz 1
= SRS
s ol [ ]
— o =
= BD,IR to UN,SM d P ]
s 2 to RO 2|4
& < 2 ol
— A |4 1
= ERG
- s [ -
4 -~ cRE
— FRUN,IR to E< < B
= UNSMto RO SBS
= FRAN,IR to A |4 ]
s UN,SMto RO R
— A4 ]
v ~ ~
v 2|
— SRS 1
= FRAN,IR to ] [
v UN,SMto RO o 1E .
—Z L d P
S <Rl
= 1Y ]
Vi - -
Z— FRIUN,R to ks E
- %N UNRO to M "
c—~ FRUNIR to ks i
= UN,RO to SM
— FR/UN,IR to ks ]
s UNRO to SM -]
i Z = — o FR/IN,PL to ol —
— 5 Large fracture from 5.0 m to 5.1 m with s Broken| IR,SMto PO ;
sub-rounded pieces of green mineralized 2= Core ¢ |
= o FRAUNPL to
core. s IR SMto PO k<
Z 2 -~ -
s
= 3 ks
— L FR,IR to UNRO ] 1
—~ %
= ]
s "
— &
) . = ]
Brecciated horizons end @ 5.5 m and e E<
- ‘ — &
light grey mottled appearance begins - .
—a /_.:_“
s
— ] ]
s FR,IR to UNRO g
= ] ]
s 4
s &
s
= K ]
Z 2 -~
s
L 6 i H K2 -
Z 2 !
— ke ]
s &
s
= ks ]
s &
s
— k< ]
Z 2 -~
s
s ks i
=
— ks
5 L BDor JN,IR to - 1
Z—= UN,RO to SM Bs
s BDor JN,IR to B u
— UNRO to SM o
= BDor JN,IR to B i
- 4 UN,RO to SM ]
Z = BDorJN,IRto B
= UNRO to SM 0 ]
v BD or JN,IR to oy
s UN,RO to SM ] 1
Z—= BDorJN,IRto ol
7 Z—Z UNRO to SM —
- BDor JN,IR to /_,:_“
= UNRO to SM ]
—a BDor JN,IR to /_.:_“
s UNRO to SM i
— BD or JNR to k<
s UN,RO to SM -
- BDor JN,IR to B4 N
Z—~ UNRO to SM -
52 BDorJN,IRto B B
CONTINUED NEXT PAGE
2 GOLDER oseED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'4D SHEET 2 OF 4

LOCATION: N 4751621.3 ;E 646626.9 DRILLING DATE: February 27, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

INCLINATION: -90° AZIMUTH: —

JIN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough

SHR- Shear CO- Contact UN - Undulating SM- Smooth N;TE{ :?’ add“"""‘a' st
VN -Vein OR- Orthogonal ST - Stepped Ro - Rough ikttt NOTES
CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS

RECOVERY FRACT DISCONTINUITY DATA | HvprauLic | RocK | WEATH- INSTRUMENTATION

rora | sorn | o [ 'NOEX DP Wit CONDUCTIVITY] STRENGTH|  ERNG

cone s |corgn| ggﬁ CORE | TvPEAND SURFACE | K misec INDEX INDEX

. DESCRIPTION cooo
22:R

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

METRES
RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
DRILLING RECORD
SYMBOLIC LOG

FLUSH
Broken
Core
o
e}
X
il

cooo|osco owo oo

sonc | sooy
83| B3R | 8BIK | weeR <8388 rorox |55

-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, light to medium grey, medium
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)

7 \ UNROTo SM qI=
] BD'or JNJR to T
UN,RO to SM EEE

BDorJN,IR to
UN,RO to SM kS =5

FRAUN,IR to
UNRO to SM
™~ FRUN,IR to
UN,RO to SM
[~ FRAUN,IR to
UNRO to SM

L FRorJN,Rto
UN,RO to SM
FRorJN,IRto
UN,RO to SM

5 FRorJNIR to
UN,RO to SM
FRorJN,IRto
174.03 UNRO to SM

8.48 FRor JN,IR to
o UN,RO to SM

|~ FRor JN,Rto
UN,RO to SM
FRorJN,Rto
UN,RO to SM
FRorJN,IRto
UN,RO to SM

NNNNNNNNNNNNNNVNNN VNNV VNNV NNNNNNNNNN VNN

Fresh, grey to bluish-grey, medium
grained, thin to medium bedded, fine to
medium grained laminate textured
DOLOSTONE with thin argillaceous
laminae (Bertie Formation, Williamsville
Member)

FR,IR to UNRO
to SM

FR,IR to UNRO
to SM

o FR/JN or BD,IR tof
UN,RO to SM

FR/JN or BD,IR to
UN,RO to SM

FR/JN or BD,IR to
UN,RO to SM

FR/JN or BD,IR to
UN,RO to SM

5 I~ FRAN or BD,IR to]
UN,RO to SM

[~ FRAN or BD,IR to]
172.47 UN,RO to SM

10.04 FR/JN or BD,IR tof
UN,RO to SM

|~ BD,PL,SM

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNV VNN NVNVNNNN NNV NNV VNNV VNNV

Fresh, medium to dark grey, fine to
medium grained, ARGILLACEOUS
DOLOSTONE and SHALY DOLOSTONE
(Bertie Formation, Scajaquada Member)

— BD,PL,SM
BD,PL,SM
I~ BD,PL,SM

BD,PL,SM

BD,PL,SM

BD,PL,SM

. BD,PL,SM

BD,PL,SM

NNNNNNNNNNNNNNNNNNNNN VNN NVNNNNNNN NN NNV NVNNNNNN NN NV VNNV NN NN NNV VNNV NN NVVN NV NN NNV VNNV VNNV

170.11 BD,PL,SM

TR kR,

T T T T T L T I N
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RECORD OF DRILLHOLE
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DESCRIPTION

— CONTINUED FROM PREVIOUS PAGE -

, medium

grained, pitted to vuggy DOLOSTONE

Fresh, brownish-grey to brown
(Bertie Formation, Falkirk Member )
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PROJECT: 1771656

LOCATION: N 4751621.3 ;E 646626.9

RECORD OF DRILLHOLE: BH17-4D

DRILLING DATE: February 27, 2017

DRILL RIG: Acker SoilMax

SHEET 4 OF 4

DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a w |z - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
6 & b S s [z =[S &| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough gttt NOTES
%) 74 DESCRIPTION = ELEV. | 2 g E%¢ - Conjugate CL - Cleavage R - Iregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-Q-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 M
grained, pitted to vuggy DOLOSTONE :EE b e B
(Bertie Formation, Falkirk Member ) s BD,PL to CUSM ol T
i to RO ERE
E= 1e47s BD,PL to CUSM R
Y — = — — — RO ERE
Fresh, dark bluish grey to black 17.73 \E?DH to CUSM ]
argillaceous DOLOSTONE and SHALE to RO ::—::
(Bertie Formation, Oatka Member) Screenand Sand  |¥{ |7
3 0y
18 BD,PL,SM A4
FmE
Fmp
T
164.17 -
END OF DRILLHOLE 18.34
19
20
21
22
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'4S SHEET 1 OF 2

LOCATION: N 4751619.2 ;E 646627.1 DRILLING DATE: February 28, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
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INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
8 & w S ELEV o |z | 8 & VN -Vein OR- Orthogonal ST - Stepped Ro-Rough g,a{,?,‘;':\‘,;‘;:;z,:‘; ;’ folist NOTES
[O)v4 o DESCRIPTION 5 . é g :E, x| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § o[ BPwrt CONDUCTVITY| STRENGTH| ~ ERING
a z > 2 | 8 [comen|comen| * | PER [58| SOoRE | reeanosureace [ K misee INDEX ] INDEX
o (%) T =] 03m 15 = AXIS DESCRIPTION Loob caos
Q L | 882R | 83988898 ] w2eR 838 -+« |228x| =222
Continued from Record of Borehole BH17-4S 180.12
Fresh to highly weathered, medium grey, 241 —
medium bedded, medium grained
LIMESTONE with siltstone and Boken BCIRRO
sandstone horizons and greenish grey o o
siltstone and cherty limestone beds
(Bois Blanc Formation) ’ .
_ i i 179.68 FRIUN,RRO )
Fresh, light to medium grey, medium - 285 Bentonite Seal
bedded, medium grained, mottled o o FRAN,IRRO
3 DOLOSTONE with green beds, green i FRUNJRRO
fracture coatings and brecciated intervals Z—=
(Bertie Formation, Akron Member) s
5 Broken| BC,RRO
: Core
Z 2
s
s
— -
s
s ol
s 2
— &
— g
— &
= e
— %
— ks
— FRUW,IRRO &
s e
= 2 FRUW,IRRO &
2 "
— Sand ]
¢ = FRIJW,IRRO Px
s
s e
— -
— g
— &
= ]
Z—~ FRUW,IRRO &
s
— e
4 FRUW,IRRO -
s e
— o FRUW,IRRO &
= ol
— s
s H E
s
2 )
Z 2 S
— Fe
= -
— ]
= — ]
5 Large fracture from 4.9 m to 5.1 m, wih - &
sub-rounded pieces of green mineralized Z—=< e BC,IRto PLRO Pz
core — | to SM &
— Fe
s &
i
— ]
—
— 3 JNFFRIRRO e
Z 2 et
— Fe
= -
— Fe
— &
= JNFFRIRRO e
s &
= G
- JNFFRIRRO e
s g
Brecciated horizons end @5.8 m Z— "
= 3
° c—~ ol [ uvFRIRRO Screen and Sand bs
s
Light grey mottled appearance begins @ 2= s
beginning of run (6.1) - e
— &
= Fe
— &
— bs
—
— Fe
VA 4!
— Fe
— FRIN,IR,RO o
= g
— 4 2]
2 ]
— FRAN,IRRO g
=
— ]
7 — w1
— FRAN,IRRO <
=
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= 2
Z 2 et
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- 2
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PROJECT: 1771656

LOCATION: N 4751619.2 ;E 646627.1

RECORD OF DRILLHOLE: BH17-4S

DRILLING DATE: February 28, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a z| N -Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w |z dd olished
w ['4 (0] = |2|%| FLT - Fautt FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
3 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é g E ©l x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ Recovery [ TFRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
as| 2 Sl |ZE |z [Fom oo | RS> INDEX | § ol oPPwr CONDUCTVITY| STRENGTH|  ERING
a i > Z | 8 [corew[coren| g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
=l 15
<=—<] fe .
v 2143
EE: 4 Screen and Sand v
E—= 17488 5
END OF DRILLHOLE 7.65
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— 12
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PROJECT: 1771656

LOCATION: N 4751485.3 ;E 646415.5

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE: BH17-5D

SHEET 1 OF 4

DRILLING DATE: March 20, 2017
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

DATUM: Geodetic

DEPTH SCALE

METRES

DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

COLOUR
% RETURN

IN
FLT

SHR- Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional

VN
cJ

- Joint BD- Bedding PL - Planar PO- Polished

BR - Broken Rock
- Fault FO- Foliation CU- Curved K - Slickensided VRo-

Very Rough

- Vein OR- Orthogonal ST - Stepped Ro - Rough 2;’:{,%?:\',::3;:?;' folist NOTES
WATER LEVELS

DEPTH
(m)

RUN No.
PENETRATION RATE

min/(m)

RECOVERY FRACT |

- Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols.
WEATH- INSTRUMENTATION

DISCONTINUITY DATA HYDRAULIC

ROCK
R.QD. | INDEX BFwiT CONDUCTVITY| STRENGTH| ~ ERING

FLUSH

ToTAL [ sotp | % | pEr
CORE % | CORE % 03m

cooo|osco | goco
SBIX| BBIN | BBIS | wLES o838

TYPE AND SURFACE K, misec INDEX INDEX

@ N ©

AXIS DESCRIPTION Lobs
S

Broken
Core
o
e}
X
il

soac | oo
cwo 339 rorox |55

Continued from Record of Borehole BH17-5D

182.05

Fresh to highly weathered, medium grey,
medium bedded, medium grained
LIMESTONE with siltstone and
sandstone horizons and greenish grey
siltstone and cherty limestone beds
(Bois Blanc Formation)

0.51

178.15

Broken|
Core

BD,IR to UN,RO u
BD,IR to UNRO
BD,IR to UN.RO .

BD,IR to UN.RO

BD,IR to UN.RO
[ BD,IRto UNRO u

BD,IR to UNRO

BD,IR to UNRO 1

BD/N,IR to
UN,RO to SM
BD/N,IR to
UN,RO to SM 1
[~ BD/AN,IR to
UN,RO to SM e
[— BD/N,IR to
UN,RO to SM u
BD/N,IR to
UN,RO to SM
BD/N,IR to
UN,RO to SM
[ BD/N,IR to ]
UN,RO to SM
BD/N,IR to 1
UN,RO to SM

BD/N,IR to
UN,RO to SM u

BD/N,IR to N
UN,RO to SM
BD/N,IR to
UN,RO to SM
BD/N,IR to
UN,RO to SM
BD/N,IR to
UN,RO to SM

Fresh, light to medium grey, medium
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)

VLRANN

NNNNNNNNNNNNNNNNNNNNNNNNNNVNNNNNNNN NNV VNNV

4.41

CONTINUED NEXT PAGE

BD/N,IR to —
UNRO
BD/N,IR to 1
UNRO

BD/N,IR to 1
UNRO

BD/N,IR to .
UNRO

BD/N,IR to
UNRO
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UNRO

BD/N,IR to
UNRO 1

BD/N,IR to
UNRO

BD/UN,IR to
UNRO

BD/N,IR to —
UNRO

— [~BC.RRO

Core

BC,IRRO
BD/N,IR to
UNRO

[~ BDINJR to
UNRO
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UNRO

BD/N,IR to
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BD/N,IR to
UNRO

BD/N,IR to 1
UNRO

BD/N,IR to 1
UNRO
BD/N,IR to .
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UNRO

[— BD/N,IR to
UNRO
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'5D SHEET 2 OF 4

LOCATION: N 4751485.3 ;E 646415.5 DRILLING DATE: March 20, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
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INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a u |z IN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
a Q o] 5 [SP| SHR-Shear CO- Contact UN-Undulating  SM- Smooth o o) st
Sa |l @ = S |z _|Q¥| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough o oo 1 NOTES
w 4 © | ELEV. | Z [CE[Cle| cJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
2y DESCRIPTION =i ZES = v
| 2 Q |peEPTH| S [ € RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK_ | WEATH- INSTRUMENTATION
ns E g m [ i o T son R-?-D- INDEX | § ofBPwrt CONDUCTVITY| STRENGTH| ~ ERING
a8 i > Z | 8 |core % |core % K (fg?n g 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION OO0 O« -
o ® | T |sss8|8898|88398 ] 0208 888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, light to medium grey, medium EE: * JSNI'/FR%I:QEM =
bedded, medium grained, mottled S SNFRIR o K
DOLOSTONE with green beds, green v ST,RO to SM K
: - f > 3
fracture coatings and brecciated intervals :E: 4 Js’\#FR%IF th ~
(Bertie Formation, Akron Member) 1 SNFRIR o ks
v ST,RO to SM “w]
Z— £
i -
. = il 1 INFRIR to 3
— S oo ST,RO to SM 3
e Coe | BC,IRRO ks
= [— BC,IRRO e
i k<
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] b
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» 4
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= . 2
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EE 3
E— ]
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— 7 — INFRIR or =
=) | 3
= STRO ke
w— &
v F,
i k<
i %
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i &
v K
v HEE EEER ks
a4 L JNFR IR to 3
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. - 1 UNRO ks
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to8.2m == ]
= 3 FRIFLT,IR to P
v PL,SMto PO ks
w— -
v K
i FRIFLT,IR to &
- s PL,SMto PO K
EEE JNFR IR to 4
1 UN,RO to SM [+
=~ JN/FRIR to ‘]
a4 UN,RO to SM 3
e JNFRIR to ks
S 6 UN,RO to SM 3
E= INFFRIR to ks
= UNRO to SM o
Light grey mottled appearance begins @ == =
84m o INFRIR to [
i UN,RO to SM =
v ks
v =
v INFR IR to K
i UNRO to SM 4
< b
v ks
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i UNRO to SM Kz
i ks
v 2
S E<
— 9 - 5
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i
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i
i
i
i
i
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1 ST,RO
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'5D SHEET 3 OF 4

LOCATION: N 4751485.3 ;E 646415.5 DRILLING DATE: March 20, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
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INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é g g ©l x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ Recovery [ TFRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
a=| 5 < m) Z 15|z [om [som |5 INDEX | § of Pt CONDUCTVITY| STRENGTH| ~ ERING
Qa E‘ > Z | 8 [corew[coren| (;JSEISn e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, light to medium grey, medium == 7 TR o
bedded, medium grained, mottled :EE JNFFRIR or
DOLOSTONE with green beds, green — o | STRO
fracture coatings and brecciated intervals [Z=] INFRIR T
- : e RO to SM
(Bertie Formation, Akron Member) i
-
i
w—
3 = B
— <2< * (o]
=
i
= INFR,IR to
= UN,RO to SM
v JN/FRIR to
I
_____________ =2 17125 UN,RO to SM
Fresh, grey to bluish-grey, medium 131 o ['NE%'EEM
grained, thin to medium bedded, fine to ’
medium grained laminate textured
DOLOSTONE with thin argillaceous JNFRIR to
laminae (Bertie Formation, Williamsville UNRO to SM
INFR,IR to
Member) UNRO to SM
INFFR,IR to
UN,RO to SM
INFR,IR to
UN,RO to SM
INFFR,IR to
UN,RO to SM
- INFR,IR to
UN,RO to SM
BD,PL,SM
—BD,PL,SM
] BC,IRRO
Broken|
Core
— | |o| BD/NPL to
IR,SM
BD/UN,PL to
9 IR,SM
BD/UN,PL to
IR,SM
— 13
BD/UN,PL to
IR,SM
BD/UN,PL to
IR,SM
BD/N,PL to
IR,SM
_____________ 169.12
Fresh, medium to dark grey, fine to EEE 13.44 BD/IN,PL to
medium grained, ARGILLACEOUS e IR,SM
DOLOSTONE and SHALY DOLOSTONE ==
) : A >
(Bertie Formation, Scajaquada Member) :EE . BD/N,IR to
E= PL,RO to SM
] BD/N,IR to
= PL,RO to SM
1
=
-
v
— 14 v
oz BD/N,IR to
=2 168.42 PL,RO to SM
Fresh, brownish-grey to brown, medium 2= 1414 EEf,ig-L’;‘gM
grained, pitted to vuggy DOLOSTONE :EE
(Bertie Formation, Falkirk Member ) v
v 10
= BD/N,IR to
= PLRO to SM
v
=
= BD/N,IR to
= PLRO to SM
=
-
v
1 BD/N,IR to
v PL,RO to SM
::E BD/N,IR to
i PLROto SM
= [~ FRUN,IRRO
— 15 o K~ FRUN,IR,RO
:E; FR/JN,IR RO
-
v
1
=
-
i
E= 1
-
E= Sand
o
I S — = — — |-+ 4 —H|H 5 ] 5 O I +HHHH |+ H == — —
CONTINUED NEXT PAGE
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM
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PROJECT:

1771656

LOCATION: N 4751485.3 ;E 646415.5

RECORD OF DRILLHOLE: BH17-5D

DRILLING DATE: March 20, 2017
DRILL RIG: Acker SoilMax

SHEET 4 OF 4

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
<on Q - 5 O[¥| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough abbreviafions refer to st NOTES
ouw w o o [Z=|ox ! gh of abbreviations &
@ E 4 DESCRIPTION = ELEV. é g g x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
i - DESCRIPTION e == -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 S
grained, pitted to vuggy DOLOSTONE :EE o FRUN,IRRO |4
(Bertie Formation, Falkirk Member ) s FRUNRRO R
1 ERE
E= FRINIRRO e
= R
) T % [
Large vug 0.2 m long at 15.9 m with T LR
Quartz and Calcite infilling - FRIN,IR,RO R
— 16 e FRINIRRO R
= Ml ¥
= 1 Sand A |4
- FRIUNRRO ol [
— o 1
- = [
- A |
4 MR
v 214
- =B
= R
= FRIN,IR,RO M b
- |4
oz cHG
oz <<
i cHG
“
= HA
i M
- A4
- ERE
=1 o
— 24
= ERE
=— =
w—a 217
== CRg
— 17 - 244
- ERE
= o o
T 21143
= Eme
Z= Femp
i Eme
=— o)
=1 21 |2
- Eme
o M1
v 21143
== 12 s
=— M1 b
E=Z )R
_‘!—‘r g I L
] s
i e
— A
- o I Sy
=1 214
- S
o= PP
S 21143
= s
E=Z I
i 2114
A ! !
= e
= A4
— 18 v o
=l 214
= S
<—4 [ [~
4 <l
“ 14
- T Screenand Sand |15
= W
= 217143
= s
v 2714
—A ':‘ —':‘
- d ]
w— 21714
s SN
= A4
= RN
= 21143
- s
s N
= G
1 . BD/AN,IR to M e
w— UNRO s
e P
= BD/JI\(I).IRto G— {_‘:
= 1 R S
L 19 EZ A4
=1 M T
— 24
— MT
- BD/N,R to el
S UNRO »:—»:
EE BD/N,IR to AHA
Z= UNRO LS
T 243
= G
=1 M T
v AH A
_____________ == 163.05 BDWN,IR to CHE
Fresh, dark bluish grey to black 19.51 - gg";LOSM AHA
argillaceous DOLOSTONE and SHALE BD.PL.SM ot [0
(Bertie Formation, Oatka Member) 162.87 A 14
END OF DRILLHOLE 1969
— 20
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'5$ SHEET 1 OF 2

LOCATION: N 4751486.3 ;E 646415.4 DRILLING DATE: March 23, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

INCLINATION: -90° AZIMUTH: —

JIN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough

SHR- Shear CO- Contact UN - Undulating SM- Smooth NS)TE{ :?’ add“"""‘a' st
VN -Vein OR- Orthogonal ST - Stepped Ro - Rough ikttt NOTES
CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS

RECOVERY FRACT DISCONTINUITY DATA | HvprauLic | RocK | WEATH- INSTRUMENTATION

o [ som | ¥ P [ INDEX DPwWiT CONDUCTIVITY| STRENGTH|  ERNG

cone s |corgn| ggﬁ CORE | TvPEAND SURFACE | K misec INDEX INDEX

. DESCRIPTION cooo
22:R

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

METRES
RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
DRILLING RECORD
SYMBOLIC LOG

FLUSH
Broken
Core
o
e}
X
il

cooo|osco owo oo

sonc | sooy
83| B3R | 8BIK | weeR <8388 rorox |55

Continued from Record of Borehole BH17-5S

Fresh to highly weathered, medium grey,
medium bedded, medium grained
LIMESTONE with siltstone and

L sandstone horizons and greenish grey
siltstone and cherty limestone beds
(Bois Blanc Formation)

181.82
0.76

BD/N,IR to
UNRO

K~ BD/AN,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to

UNRO
BD/N,IR to
UNRO

BDUN,IR to
UNRO

BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO
BD/N,IR to
UNRO

Broken|
Core

BDUN,IR to
UNRO

BD/N,IR to
UNRO
FR/BC,IR to
ST,RO
FR/BC,IR to
ST,RO

¢ [—BDUN,Rto
179.58 UNRO
3.00

- - - BD/UN,IR to
Fresh, light to medium grey, medium UNRO
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)

SE{IJ%IR to Bentonite Seal

BD/N,IR to
UNRO
BD/N,IR to
UNRO

BD/N,IR to
UNRO
BD/N,IR to
UNRO

o BD/N,IR to
UNRO

BD/N,IR to
UN,R(

N,RO

[~ FRIBC/FLTPL to
o IR,RO to PO
FR/BC/FLT PL to
IR,RO to PO
BD/N,IR to
PL,RO to SM
BD/N,IR to
PL,RO to SM
BD/N,IR to
PL,RO to SM
SHUN,IR to
UN,RO to SM
SHIN,IR to
UN,RO to SM
SHIUN,IR to
UNRO to SM
SHIN,IR to
UN,RO to SM
SHIUN,IR to
UN,RO to SM
SHIN,IR to
UN,RO to SM
SHIUN,IR to
UN,RO to SM
SHIUN,IR to
UNRO to SM
SHIN,IR to
UN,RO to SM
SHIUN,IR to
UNRO to SM
SHIN,IR to
UN,RO to SM
SHIN,IR to
UN,RO to SM

SHUN,IR to
UN,RO to SM Sand

| |
w N
N -

CONTINUED NEXT PAGE
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1771656

LOCATION: N 4751486.3 ;E 646415.4

RECORD OF DRILLHOLE: BH17-5S

DRILLING DATE: March 23, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
So | o 3 5 [z [g| N -vein OR-Orthogonal ~ ST-Stepped . Ro- Rough abbrevitons rofr o s NOTES
%) 74 DESCRIPTION = ELEV. é g g x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
o= | 5 s (m) 5| £ [rom Tsom RQD. S ofoPwit CONDUCTIVITY| STRENGTH| ~ ERING
89 T
a8 i > Z | 8 |core % |core % K e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
i DESCRIPTION e == -
o © | T | 3833|3893 888% o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE — _'I
Fresh, light to medium grey, medium o S
bedded, medium grained, mottled :EE R INFRIR Sand |4
DOLOSTONE with green beds, green — UNRG R
fracture coatings and brecciated intervals EE: INFRIR to 13
" : “ u
(Bertie Formation, Akron Member) EE; UNRO o [
4 %
b= gy
= A
= JNFRR to o [
o UNRO RS
B — INFRIR to ool T
:E: L UNRO 2%
2 INFFRIR t -
E= UNRS 44
= JNFR/R to KR
2 UNRO A%
— 1 S5
= P
> 7
= T
i Ep
T INFRIR to HH A
v UNRO i
E= — INFRIR to SH
v UNRO oy
- 21 |43
i L%
e INFRIR to 20
= UNRO S
= A4
S INFRIR to Sl
— | N
v UNRO 214
v SRS
v N
— 20707
— S5
= ] 4
= N s
v INFRIR to Screenand Sand |33
EE: UNRO 14
== R
= INFRIR: A
2l
= INFRIR to A4
-1 S5
= UNRO WS
N " . 7] 4 |4
Zone of green mineralization from 7.8 m === INFRIR to S5
= UNRO T T
to8.2m = JNFR IR to K
e UNRO NS
—A i > »1
v 3 FLTFRIR to bimls
— %
=1 ST, e T T,
— FLT/FRIR to 244
| ) o ]
= A4
Light grey mottled appearace begins @ =2 I'JT‘/;%'R“’ Sk
8.2m — ’ REE
= INFRR to e T ]
= UNRO 14
— T
=— < x|
— 27
T %
i INFRIR to Wi
i UNRO CEE
- EEp
> ]
= INFRIR to CHE
S UNRO aug
= INFRIR to Sl
i UNRO o] [
= A
— INFRR to ]
o ]
= 17356 UNRO =
END OF DRILLHOLE 9.02
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PROJECT: 1771656

LOCATION: N 4751418.1 ;E 646833.2

RECORD OF DRILLHOLE: BH17-6D

DRILLING DATE: February 22, 2017

DRILL RIG: Acker SoilMax

SHEET 1 OF 3

DATUM: Geodetic

Fresh, grey to bluish-grey, medium
grained, thin to medium bedded, fine to
medium grained laminate textured
DOLOSTONE with thin argillaceous
laminae (Bertie Formation, Williamsville
Member)

I T T T L e

R KRR,

NNNNNNNNNNNNNNNNNNNNNNNNNNVNNNNNNNN NNV VNNV

CONTINUED NEXT PAGE

FR,IR to UNRO
to SM

FR,IR to UNRO

to SM

FR,IR to UNRO

to SM

FR,IR to UNRO
o

FR,IR to UNRO
o

FR,IR to UNRO
to SM

FR,IR to UNRO

to SM

FR,IR to UNRO

to SM

FR,IR to UNRO
o
FR,IR to UNRO
o
FR,IR to UNRO

o
FR,IR to UNRO
to SM

FR,IRRO

FRIIR to UNRO
FRIIR to UNRO
FR,IR to UNRO
FRIIR to UNRO
™~ FR/IR to UNRO

to Si

FR,IR to UNRO
M

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
[a) v |z JN - Joint PL - Planar BR - Broken Rock
w ['4 0] = [Z| FLT - Fault CU- Curved VRo- Very Rough
pu} Q o 5 [SP| SHR-Shear UN - Undulating NOTE: For additional
6 & 8 S S |z - 8 N - Vein ST - Stepped g;’:gi‘;‘:\‘,:‘a"':;:g'g”" fist NOTES
D 4 DESCRIPTION = é gg x| CJ_-Conjugate IR - Irregular symbols. WATER LEVELS
| 2 Q SIEE RECOVERY DISCONTINUITY DATA ROCK | WEATH- INSTRUMENTATION
o= (3 S 5| = [Tom T som §o STRENGTH| ERING
5 |z G R R b o e S
2] ® | T |sgss|s8%R seee |88t
Continued from Record of Borehole BH17-6D
Fresh to highly weathered, medium grey,
medium bedded, medium grained
LIMESTONE with siltstone and - FRIRRO
sandstone horizons and greenish grey
siltstone and cherty limestone beds FRIRRO
(Bois Blanc Formation)
FRIRRO
I BC.IRRO
BC,IRRO
BC,IRRO
FRIRRO
FRIRRO
FRIRRO
Brecciated horizons end @ 4.6 m, light -1
grey mottled appearance begins “
Fresh, light to medium grey, medium E BD/FR,IRRO
bedded, medium grained, mottled 2]
DOLOSTONE with green beds, green E
fracture coatings and brecciated intervals 4
(Bertie Formation, Akron Member) 4
E
4
4
4
4
4
4
4
4 FRIRRO
4
:
4
4
4
2 FRIRRO
Z FRIRRO
4
4
4
4
4
1 FRIRRO
4
4
4
4
4
1 FRIRRO
4
FRIRRO
4
71 e BC,IRRO
4 | co |
s Broken]| FR,IRRO
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
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RECORD OF DRILLHOLE: BH17-6D

DRILLING DATE: February 22, 2017
DRILL RIG: Acker SoilMax

PROJECT: 1771656 SHEET 2 OF 3

LOCATION: N 4751418.1 ;E 646833.2 DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é ggoa\“ CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
os £ 5 (m) x|z < o [ somo R-g-D. INDEX § ofoPwrt CONDUCTIVITY| STRENGTH|  ERING
a8 E‘ > Z | 8 [corew[coren| (fg?n S 8[ S9%E [ Tvee b surFace | K misec INDEX INDEX
i - o DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Py - = o SM =
Fr6§h, grey to bImsh grey, med|um e FRIR to UNRO -1
grained, thin to medium bedded, fineto == o ]
medium grained laminate textured i FRIRto UNRO K
DOLOSTONE with thin argillaceous EE: F"R R o UNRO 3
laminae (Bertie Formation, Williamsville = Tost oS ’ ks
Member) I | core ] FR,IR to UNRO »
s 4 to SM b
S FRorFLT,IR to »
e PL,SMto PO K
i — FRIR,RO -
i "
v ]
v -
— 9 Z FRIRRO K
—1 -
i ]
»
_____________ = 17268 i B
Fresh, medium to dark grey, fine to | 9.15 =
} h >
medium grained, ARGILLACEOUS :EE
DOLOSTONE and SHALY DOLOSTONE = BDPL,SM
(Bertie Formation, Scajaquada Member) EE: BDPLSM
= >~ BDPLSM
]
i
i
i
i
i
o
i
v BD,PL,SM
o
i
i
i
o 5 BD,PL,SM
= >~ BD,PL,SM
— 10 =
v
w—
i
i
i
v BD,PL,SM
i
v
w—
i
]
v BD,PL,SM
o
i
i
i
w—
i
i
i 11
w—
i
i
i
w—
i
i
i
i
— 1 P
i
v
w—
v BD,PL,SM
i
i
i
oz
_____________ == 17046 I BDPL.SM
Fresh, brownish-grey to brown, medium 2= 11.37 o
grained, pitted to vuggy DOLOSTONE :EE 6 e FLT or FRBC,RO
(Bertie Formation, Falkirk Member ) v — o FRIRRO
i
v BD,PL to IRRO
oz to SM
] BD,PL to IRRO
== to SM
i
i
== BDPL to IRRO
oz to SM
v
— 12 -
i
i
w—
i
i
i
i T
w—
i
i
v
w—
i
i
i
w—
i
i
i
i
w—
i
i
v
w— 7
i
i
i
w—
i
i
— 13 i
i
i
i
v
w—
i
i
i
w—
_——|————————e——e——— e e B I o I O B L — _-——t ] e e e — ———
CONTINUED NEXT PAGE
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PROJECT: 1771656

LOCATION: N 4751418.1 ;E 646833.2

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE: BH17-6D

DRILLING DATE: February 22, 2017
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

SHEET 3 OF 3

DATUM: Geodetic

DEPTH SCALE

DESCRIPTION

METRES
DRILLING RECORD

ELEV.

COLOUR
% RETURN

JN - Joint
FLT - Fault
SHR- Shear
VN -Vein

CJ - Conjugate

BD- Bedding
FO- Foliation
CO- Contact
OR- Orthogonal
CL - Cleavage

PL - Planar PO- Polished

CU- Curved K - Slickensided

UN - Undulating SM- Smooth
ST - Stepped Ro - Rough

IR - Irregular MB- Mechanical Break

BR - Broken Rock
VRo- Very Rough
NOTE: For additional
abbreviations refer to list
of abbreviations &
symbols.

SYMBOLIC LOG

DEPTH
(m)

min/(m)

RUN No.

RECOVERY

PENETRATION RATE

FLUSH

TOTAL | SOLID
CORE % | CORE %

cooo|osco
SBIR| BBIS

RQD.
%

cooo
SBIR

FRACT,

INDEX
PER
03m

owo
0P8R

DISCONTINUITY DATA HYDRAULIC

Broken
Core

DIPwrt CONDUCTIVITY]
K, misec

© oo

AXIS DESCRIPTION Lobs
S

CORE | TYPE AND SURFACE

WEATH-

ROCK
STRENGTH|  ERING

INDEX INDEX

iPRE| 5888

INSTRUMENTATION

NOTES
WATER LEVELS

— CONTINUED FROM PREVIOUS PAGE -

Fresh, brownish-grey to brown, medium
grained, pitted to vuggy DOLOSTONE
(Bertie Formation, Falkirk Member )

I L T S
NN N NN VNN NNNNNN NN NNV NNNNNNNNN N NN N VNN VNN NN NN NNV NNV NN NVNNVNN NN NNV VNV NNV NN NV NNV VNN VNN N VNN NN NNV VNNV NNV VNV NVNVNN N NNV NNV NV NNV NN

AR

165.06

Fresh, dark bluish grey to black
argillaceous DOLOSTONE and SHALE
(Bertie Formation, Oatka Member)

16.77

163.85

FR,IR,RO

FR,IR,RO

FR,IR,RO

L BD,PL to IRRO
to SM

BD,PL to IR RO
to SM

BD,PL to IR RO
to SM

o
[—BD,PLto IRRO
to SM

BD,PL,SM
[~ BD,PL,SM
BD,PL,SM
I— BD,PL,SM
BD,PL,SM

BD,PL,SM
>~ BD,PL,SM

BD,PL,SM

Sand

Screen and Sand

P T T L T D M M R M R T D R T R T R T DT D T o e T L o o D o o o o A o A A D A D o o)

18 END OF DRILLHOLE
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PROJECT: 1771656

LOCATION: N 4751420.2 ;E 646833.0

RECORD OF DRILLHOLE: BH17-6S

DRILLING DATE: February 23, 2017
DRILL RIG: Acker SoilMax

SHEET 1 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech

a w |z JN - Joint PL - Planar PO- Polished BR - Broken Rock
w o o £ |5/%]| FLT - Fault CU- Curved K - Slickensided VRo- Very Rough
3 8 e} < 92| sHR- Shear UN-Undulating  SM- Smooth NOTE: For adioral
58 | & o S [5 2fE|  -ven ST-Stepoed o Rougn apnieitons lriote NOTES
ny | X DESCRIPTION 5 Z [QE[Me[ & -Conjugate IR - Iregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q et RECOVERY DISCONTINUITY DATA ROCK | WEATH- INSTRUMENTATION
as | 5§ 2 Z 5| £ [Fom Tsom S oforFwiT STRENGTH| ERING

g9
g E‘ 5) z D | CORE % | CORE % g 8 ‘i&'TSE TYP[E E/\Sr\(l:DRﬁDL_Irﬁgh/‘\CE INDEX INDEX
jur) -
a © | T |ss33|s8ss 238 i@z |sges
Continued from Record of Borehole BH17-6S

Fresh to highly weathered, medium grey,
medium bedded, medium grained
LIMESTONE with siltstone and
sandstone horizons and greenish grey
siltstone and cherty limestone beds
(Bois Blanc Formation)

Fresh, light to medium grey, medium
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)

Brecciated horizons end @ 4.6 m, light
grey mottled appearrance begins

Large green tinged sediment filled
vertical fracture from 7.9 m to 8.6 m

CONTINUED NEXT PAGE

NN i g g gy

BC,IRRO

BC,IRRO

BC,IRRO

FR,IR,RO

FR,IR,RO

FR,IR,RO

FR,IR,RO
FR,IR,RO

FR,IRRO
— FR,IR,RO

FR,IR,RO

FR,IR,RO
FR,IR,RO

FR,IR to UNRO
to SM

FR,IR to UNRO
o

[~ FR/IR to UNRO
to SM
FR,IR to UNRO
to SM
FR,IR to UNRO
o
FR,IR to UNRO
o

[— FR,IR to UN.RO
o
FR,IR to UNRO
to SM
FR,IR to UNRO
to SM

FR,IR to UNRO
to SM

FR,IR to UNRO
to SM

FR,IR to UNRO
to SM

FR,IR to UNRO
to SM

[— FR,IR to UN.RO
to SM

FR,PL,SM

FR,PL,SM
FR,PL,SM

FR,PL,SM

FR,PL,SM

Bentonite Seal

Sand

Screen and Sand

I T o T M o T o o T oM oM M o o T o T o o T o o T o o o o Do o o Do o o ol ol
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'6$ SHEET 2 OF 2

LOCATION: N 4751420.2 ;E 646833.0 DRILLING DATE: February 23, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
3 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é g E ©l x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ Recovery [ TFRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
as |3 = . T 5| = o Toom | 79D [ NOEX| § oo CONDUCTVITY| STRENGTH|  ERING
Qa i > Z | 8 [corew[coren| g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE — il
Fresh, light to medium grey, medium o M
bedded, medium grained, mottled :EE b e B
DOLOSTONE with green beds, green s FRPL.SM oo Tt
fracture coatings and brecciated intervals [Z—=] [~ FRPLSM SR
(Bertie Formation, Akron Member) = 24
= ERe
= A4
':‘EE 11205 4 Screen and Sand \,’;_\,’;
| < . 41— %]
bl - Z— y Sy 5y
Fresh, grey to bluish-grey, medium E= 8.84 BDPLSM R
grained, thin to medium bedded, fineto = N BDPL aM SHS
— 9 medium grained laminate textured | T A 14
i ) > M
DOLOSTONE with thin argillaceous T S| e,
; : . o . == BD,PLSM o]
laminae (Bertie Formation, Williamsville =4 ;. 5, CES
Member) 917 B
END OF DRILLHOLE
— 10
— 11
— 12
— 13
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656

LOCATION: N 4751237.0 ;E 646634.8

RECORD OF DRILLHOLE: BH17-7D

DRILLING DATE: March 1, 2017
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

SHEET 1 OF 4

DATUM: Geodetic

COLOUR
% RETURN

JN - Joint
FLT - Fault
SHR- Shear
VN -Vein

CJ - Conjugate

BR - Broken Rock
VRo- Very Rough
NOTE: For additional
abbreviations refer to list
of abbreviations &
symbols.

min/(m)

RUN No.

RECOVERY

DISCONTINUITY DATA

PENETRATION RATE

FLUSH

TOTAL | SOLID
CORE % | CORE %

cooo|osco
SBIR| BBIS

Broken
Core

WEATH-

ROCK
STRENGTH|  ERING

INDEX INDEX

iPRE| 5888

NOTES
WATER LEVELS
INSTRUMENTATION

A T T T T T T T T T T D T T T T T O T S D T o B N o o o R D e T e e T I R T R B YY)
| T T T T T T T S T A T T O T T O T N D T N B N o o o o D o o e e T T R T R B )

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
g
Y o] 8
<n | O ]
ow I&J [®]
2e | G DESCRIPTION 3
=w > o
5= 3 s
o |z 7
a
Continued from Record of Borehole BH17-7D
Fresh to highly weathered, medium grey,
medium bedded, medium grained
LIMESTONE with siltstone and
sandstone horizons and greenish grey
siltstone and cherty limestone beds
(Bois Blanc Formation)
— 2
— 3
— 4 Fresh, light to medium grey, medium
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)
— 5
— 6
CONTINUED NEXT PAGE
DEPTH SCALE
1:25

(N

S

”

"

GOLDER

LOGGED: TP
CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'7D SHEET 2 OF 4

LOCATION: N 4751237.0 ;E 646634.8 DRILLING DATE: March 1, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
So | o 3 5 [z [g| N -vein OR-Orthogonal ~ ST-Stepped . Ro- Rough abbrevitons rofr o s NOTES
%) 74 DESCRIPTION = ELEV. é gg x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
3¢
u E‘ a Z | & [core % |core % % ggﬁ 58 ‘i&'TSE TYPE AND SURFACE | ﬁ'"fei INDEX INDEX
i - DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
: : : T I JNorFRIRTo U T
Fresh, light to medium grey, medium = 0 ST.SMto RO -1
bedded, medium grained, mottled :EE — JNorFRIR to UN B
DOLOSTONE with green beds, green 1 |__toST.SMtoRO "
fracture coatings and brecciated intervals [Z=2] INGTERIR O ON 5
" s Z— o ST,SMto RO ol
(Bertie Formation, Akron Member) i ks
Brecciated horizons end @ 6.7 m, light EZ: tJNs?Tr E%IR%JN 0
grey mottled appearance begins = J°N R |t|: o E
7 = 10 STSMto RO ks
S JNor FRIR to UN ol
v 4 to ST,SMto RO kS
i b
- 2
= JINorFRIR to UN ks
1 * to ST,SMto RO »
i JINorFR,IR to UN ]
=1 to ST,SMto RO .
Z— B
v FRorJN,IR to =
= ST,ROto SM ]
= ol | FRoruNIRY0 3
oz ST,ROto SM K
s s
1
=
v T
- JNor BD,UN.SM
v
i JNor BD,UN,SM
oz
v JNor BD,UN,SM
— 8 o
v
e JNor BD,UN,SM
— JNor BD,UN,SM
= \UN,
-
i
1
oz s
= JNor BD,UN,SM
=
== 5 JN or BD,UN,SM
]
i
1
=
-
v
v JNor BD,UN,SM
-
i
1
v
= JN or BD,UN,SM
- . JNor BD,UN.SM
-
— ° v
o
=
-
-
i
EE: JN or BD,UN,SM
E= ™ JNor BD,UN,SM
=
-
-
-
o
v
_____________ E= 179 W
Fresh, grey to bluish-grey, medium = 960 o
grained, thin to medium bedded, fine to :EE
medium grained laminate textured v
DOLOSTONE with thin argillaceous E=
laminae (Bertie Formation, Williamsville ]
- 6 BD,PLSM
Member) v
w—
— 10 P
= BD,PL,SM
i T
=
-
i
1 BD,PLSM
=
= BD,PLSM
- PL,
v BD,PL,SM
-
-
v
1
=
-
i HH
1
=
-
v
=
E= BD,PLSM
:EE [~ BD,PL,SM
EE: BD,PLSM
— 11 < RS BD.PL.SM
E= BD,PL,SM
e — —— 170.30] BD.PL'SM
Fresh, medium to dark grey, fine to = 109 BD,PL,SM
medium grained, ARGILLACEOUS :EE
DOLOSTONE and SHALY DOLOSTONE [Z—=
(Bertie Formation, Scajaquada Member) EE:
7l
v BD,PL,SM
i
1
=
-
-] —— —— - - — ]} = __ |- L 4 — |~ L L = —— L4+ — — — —
CONTINUED NEXT PAGE
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656

LOCATION: N 4751237.0 ;E 646634.8

RECORD OF DRILLHOLE: BH17-7D

DRILLING DATE: March 1, 2017
DRILL RIG: Acker SoilMax

SHEET 3 OF 4

DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a w |2 PL - Planar PO- Polished BR - Broken Rock
w 2 ® £ 5E CU- Curved K - Slickensided VRo- Very Rough
a Q o < QR UN'- Undulating SM- Smooth NOTE: For additional
<n [&] | : oW ST - Stepped Ro - Rough abbreviations refer to list NOTES
ou | & o | eLev. | 2 [BElQ% pp - Rough of abbreviations &
N x DESCRIPTION 5 - é gg =R IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q |pEPTH| S 2 DISCONTINUITY DATA ROCK [ WEATH- INSTRUMENTATION
o= | 5 s (m) [T 1 - § o[oPwT STRENGTH| ERING
& z % z |3 S 3| CORE [ TvPE AND SURFACE INDEX ] INDEX
o *n 2|2 o | AXiS DESCRIPTION
a - |z 383 fefz|ss8s
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, medium to dark grey, fine to o
medium grained, ARGILLACEOUS =
DOLOSTONE and SHALY DOLOSTONE = BD,PL,SM
(Bertie Formation, Scajaquada Member) =]
i
=
= BD,PLSM
= ™
— 12 -
-
i
=
i
= BD,PL,SM
e
1
-
-
-
-
-
i
E=
-
-
-
-
-
i
=
-
i
=
-
-
i
=
-
v
— 13 1
=
-
-
v
1
v o BD/N,IRRO
S — ] 1eeis o/ | BODUNIRRO
Fresh, brownish-grey to brown, medium 2= 1326
grained, pitted to vuggy DOLOSTONE :EE
(Bertie Formation, Falkirk Member ) v
-
i
=
-
v
1
=
v BD,PL,SM
o
=
-
-
v
1
=
1
— 14 i
s X X
v MY R
= 4147
i L FRINIR to il
oz STRO 1A
- | R
= e [
= A4
- o] FRUNR S
v STRO ERGER
i MY R
| 14
v SH%
= 214
- R
Fo—| Mol [V
— 2|4
= RGIE
Z— Mol [V
= 24
- R
i sf [
| Sand A A ]
= e [
= 24
— 15 v S
= d P
Z— o 4
= 24
- Ay s
v Oy
== 21 |4
= R
v Pl e
=~ 24
1 Ay s
oz el [
= A 14
o Ml
= o BD,PL to IR,SM " [ -
== to RO ERE
E=Z e [
— BD,PL to IR,SM 414
v to RO o I
= 13
=— 0 e
<] 2412
- EnC
v g S ¥
S BD,PL to IR,SM 2L
o to RO MR ]
I
— 16 = BD,PL to IR SM oyl
v to RO gy &
v 2412
v CEEE
= Screen and Sand Er
= Eme
oz 1R ]
i BDPLto IR,SM ,ﬁ:“_ ,ﬁ:“
:;" to RO 1KY
7
= 1 |
v 217
- S
v b .
S S S — = — — o —— — I S Y 212 ]
CONTINUED NEXT PAGE
DEPTH SCALE r G O L D E R LOGGED: TP
1:25 ¥ CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'7D SHEET 4 OF 4

LOCATION: N 4751237.0 ;E 646634.8 DRILLING DATE: March 1, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
[a} W |efz] IN_-Joint BD-Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
i 8 9 = 19 I SHR- Shear CO- Contact UN - Undulating SM- Smooth :&Ts;izzéra‘g?g::“ag ist
S & o o | eev o |z - 8 &Z| VN -Vein OR- Orthogonal ST - Stepped Ro-Rough pr ittty NOTES
[O)v4 o DESCRIPTION 5 . é g :E, x| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q |pEPTH| S 2 RECOVERY FRACT] DISCONTINUITY DATA | Hvorauc | Rock | wead | INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a8 i > Z | 8 |core % |core % K g?}n e 8| S9Re | Tvee AND sURFACE | K misec INDEX INDEX
- DESCRIPTION o0 O« -
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 b
grained, pitted to vuggy DOLOSTONE :EE A
. . . fe v,
(Bertie Formation, Falkirk Member ) EEE |
v e
i A
- gy I g
= BD,PLSM "1
— Mo
— o A
i gy I g
= 2
S gy I g
= T
— Eme
i o]
= " A7
= fombs
i H
= Emp:
| oy oy
= 217
== CRe
i Screenand Sand [y
i »: —»:
= poms
e BD/N,PL,SM SH%
i %]
v BD/JIN,PL,SM £ =
v el feod
= o BD/N,PL,SM A4
— 18 — ¥
— SH A
:,_‘: il
i 214
v e
i "%
i A
EZ I
e BD,PLSM 2
_____________ =] 163.00 BD,PL,SM S
Fresh, dark bluish grey to black . 18.39] 12 BD,PLSM smks
argillaceous DOLOSTONE and SHALE [ s
(Bertie Formation, Oatka Member) — S
- 414
- PN
= 162.64 A
END OF DRILLHOLE 18.75
— 19
— 20
— 21
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'7S SHEET 1 OF 2

LOCATION: N 4751234.4 ;E 646634.9 DRILLING DATE: March 7, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

INCLINATION: -90° AZIMUTH: —

JIN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough

SHR- Shear CO- Contact UN - Undulating SM- Smooth N;TE{ :?’ add“"""‘a' st
VN -Vein OR- Orthogonal ST - Stepped Ro - Rough ikttt NOTES
CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS

RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC | ROCK WEATH- INSTRUMENTATION

rore | soun | D- | INDEX DPwiT CONDUCTVITY] STRENGTH|  ERING

cone s |corgn| gg% CORE | TvPEAND SURFACE | K misec INDEX INDEX

. DESCRIPTION cooo
2222

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

METRES
RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
DRILLING RECORD
SYMBOLIC LOG

FLUSH
Broken
Core
o
e}
X
il

cooo|osco
SBIR| BBIS

owo oo

soac | oo
0P8R o338 rraex | 3552

Continued from Record of Borehole BH17-7S 179.87

Fresh to highly weathered, medium grey, 1.50
medium bedded, medium grained
LIMESTONE with siltstone and
sandstone horizons and greenish grey
siltstone and cherty limestone beds
(Bois Blanc Formation)

FRIUN,IR to
UN,RO to SM

FR/UN,IR to
UN,RO to SM
FR/IUN,IR to
UN,RO to SM
FR/UN,IR to !
UN,RO to SM Bentonite Seal
[ FRUN,IR to
UN,RO to SM

FRIN,IR to

UN,RO to SM
™~ FRIUN,IR to

UN,RO to SM

FR/N,IR to
UN,RO to SM

d FRIN,IR to
UN,RO to SM

FRIN,IR to
PL,RO to SM

FRIUN,R to
PL,RO to SM

[~ FRUN,IR to
PL,RO to SM
FRIN,R to
PL,RO to SM
FRIUN,R to
PL,RO to SM
FRIUN,R to
PLRO to SM Sand

[~ FRUNIR to
PL,RO to SM

178.22
3.15

Fresh, light to medium grey, medium
bedded, medium grained, mottled
DOLOSTONE with green beds, green
fracture coatings and brecciated intervals
(Bertie Formation, Akron Member)

FRIN,IR to
PLROto SM
FRIN,IR to
PL,RO to SM
FRIN,IR to
PLROto SM
o FRIN,IR to
PL,RO to SM
o FRIN,IR to
PLROto SM
FRIN,IR to
PL,RO to SM
FRIN,IR to
PLROto SM
FRIN,IR to
PL,RO to SM
FRIN,IR to
PLROto SM
[~ FRUNIR to
PLROto SM

FRIUN,IR to
UN,RO to SM

FR/N,IR to
UN,RO to SM

FRIUN,IR to
UN,RO to SM
FR/N,IR to
UN,RO to SM

FRAN,IR to
UN,RO to SM Screen and Sand

FRIN,IR to
UN,RO to SM
FR/N,IR to
UN,RO to SM

. FR/N,IR to
UN,RO to SM

FRIN,IR to
ST,ROto SM
FRIUN,IR to

AR AR RATARE

4
CONTINUED NEXT PAGE

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20
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1:25 CHECKED: SM




GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

PROJECT:

1771656

LOCATION: N 4751234.4 ;E 646634.9

RECORD OF DRILLHOLE: BH17-7S

DRILLING DATE: March 7, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
3 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
So | o 3 5 [z [g| N -vein OR-Orthogonal ~ ST-Stepped . Ro- Rough abbrevitons rofr o s NOTES
@ E 4 DESCRIPTION = ELEV. é g g x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
T [¢] o) £
W DEPTH| S RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC | ROCK WEATH- INSTRUMENTATION
Es % g (m) 74 E E < o [ somo R-Q-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g
g E‘ 5 Z | & [core % |core % % g?;ﬂ °3 ‘i&'TSE TYPE AND SURFACE | ﬁ "Zsei INDEX INDEX
[ © | @ |sses|sses|sssa|oces|” |osss| "M | 2222 (spag|syss
-—- CONTINUED FROM PREVIOUS PAGE — il
Fresh, light to medium grey, medium S [ L SM SEE
" . =— ,IRto ST,RO vl "+
bedded, medium grained, mottled S Lost to SM ERE
DOLOSTONE with green beds, green E= oo . FR,Rto ST,RO ‘::“:‘:r
fracture coatings and brecciated intervals :E: toSM S MY
(Bertie Formation, Akron Member) = A
Breciated horizons end @ 6.7 m light EZ: e
grey mottled apperance begins :E: FR,IRto ST,RO S
== toSM A
— 7 w— Sy
v 4 Screenand Sand |4} 4
H—4A »—‘ »—‘
== FRJIRto ST,RO A4
- ) . 2 ) ) Eme
0.1 m fracture infilled with cemerited :EE to SM N
sand@7.2m - SHS
v el b
= 41
- 3 FR,IRto STRO SSEN
v to SM A4
oz P b
S 21143
= HE
FZ—=| 173.75 el
END OF DRILLHOLE 7.62
— 8
— 9
— 10
— 1
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17-8D SHEET 1 OF 5

LOCATION: N 4751094.9 ;E 646422.4 DRILLING DATE: March 8, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a u |z IN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
a Q o] 5 [SP| SHR-Shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é g g ©l x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pePTH| S |£ £ Recovery [ TFRACT] | pisconTinuTypatA [ mvorauc | rock [ wearh INSTRUMENTATION
as | & 2 [ = - .Q.D. [ INDEX | § o[ 5wt CONDUCTIVITY| STRENGTH| ~ ERING
i (m) i TOTAL | soLb | % | PER [¥ K, misec INDEX |  INDEX
a E‘ > Z | 8 |core % |core % 03m |& S| S | TrPEANDSURFACE [, T T
i - DESCRIPTION o0 O« -
a * | = |s8ss|s8ex|s888[ 0208 o888 2222 |seRe| 5828
Continued from Record of Borehole BH17-8D 180.55
Fresh to highly weathered, medium grey; 0.84 |
! >red, me ) bz [ | | FRIN,IR,RO to
medium bedded, medium grained L] Fere] SM
: B 1
— 1 LIMESTONE with siltstone and T FRINJR RO to
sandstone horizons and greenish grey SM
siltstone and cherty limestone beds L] 1 FRUN,RRO to
i i [ 1
(Bois Blanc Formation) T FRINR RO to
- FRIN,IR,RO to
SM
. o [\ \FRUNJRRO o
] SM
- FRIN,IR,RO to
SM
L] FRIN,IR,RO to
- SM
FRAN,IR to
am UNRO to SM
] FRIN,IR to
- UN,RO to SM
[ 1
FRAN,IR to
- UNRO to SM
— 2 L FRIN,IR to
- UN,RO to SM
[ 1
FRIN,IR to
- ) UN,RO to SM
] FRIN,IR to
- UN,RO to SM
- FRIN,IR to
UN,RO to SM
] FRIN,IR to
o UNRO to SM
FRIN,IR to
— UN,RO to SM
- FRIN,IR to
- UNRO to SM
FRIN,IR to
] UN,RO to SM
o FRIN,IR to
UNRO to SM
L] FR/N,IR to
- o |\ UNROto SM
5 FRIN,IR to
— 3 UNRO to SM
] FRIN,IR to - -
0 UN,RO to SM 5 B
- SRS
[ ] 2|4
] FRIN,IR to [
- UNRO to SM cEHE
[~ FRINJR to o [
- UN,RO to SM A 14
[ ] .\“ .\“
. FR/JI\(I).IRtg cRE
T UN,RO to SM [
L] FRUN,IR to o [
- UN,RO to SM cEHE
¥ [
L 3 FRIN,IR to BRE
- UN,RO to SM o P
- FRIN,IR to EslEs
UN,RO to SM ol
I [ ] FRIN,IR to A |4
- UNRO to SM oA
- [~ FRINJRto EsES
UN,RO to SM W
1 FRAN,IR to A |4
- UNRO to SM o1 R
[~ FRIUNR to A4
] UN,RO to SM o1 R
[ ] 2|4
- FRIN,IR to Sl
UN,RO to SM E<HE<
- ERE
- 244
[ ] BD,PL,SM Vo I g
P
- BD,PL,SM kb
L] 21
- ERE
rEE
] S
— L FRUN,IR to F<l
I [ UNROto SM - _|
[ ks
5
L] FRIN,IR to ks T
] UN,RO to SM ] i
4 B3
[ 1 -
[ ] 2 1
- H=
- FRIN,IR to A4 b
- UN,RO to SM 1
FRIN,IR to A4S E
- UN,RO to SM
= Fmls i
FRIN,IR to S
= | [ UNROtoSM Emre |
- FR,PL,SM SES
. 14
I —_ 4 d M el FRUNIRt L L L L L L RTRY ]
CONTINUED NEXT PAGE
DEPTH SCALE "‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17-8D SHEET 2 OF 5

LOCATION: N 4751094.9 ;E 646422.4 DRILLING DATE: March 8, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
20 | & 2 (B BB SRS GGt OUguane Su-Smodh e ora
P} & ] o o |z - 8 x| YN -Vein OR- Orthogonal ST - Stepped Ro-Rough of abbreviations & NOTES
%) 74 DESCRIPTION = ELEV. | 2 g E[“lc] CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
Z ES
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
oS £ 5 (m) 18| £ [vom Tsom R-g.D. INDEX | § ofBPwrt CONDUCTVITY| STRENGTH| ~ ERING
w <5
Qa E‘ > Z | 8 [corew[coren| (;J_ 3E$n e 38| e TYPE AND SURFACE |, ﬁ ’“fei INDEX INDEX
o ® | T |sss8|8898|88398 ] 0208 o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
I UNROTo SM =
;JE 17544 FRUN IR to b
L 5 Fresh, light to medium grey, medium E= 5.95 ‘FJS)TI\?IEEM 0
bedded, medium grained, mottled :EE |l UNRO to SM e
DOLOSTON!E with green bgds, green 5:: . FRAN,IR or ks
fracture coatings and brecciated intervals === UNRO to SM -]
. h < A
(Bertie Formation, Akron Member) = m“R"(‘)-'g I K
EE: FRIN,IR or k<
E= UN,RO to SM o
S FRIUN,IR or b
P UNRO to SM S
i ! -
vz FRIN,IR or K
1 UN,RO to SM -
= FRIUN,IR or ks
= UNRO to SM =
= UNRO o 3w 4
= ' ks
= 5 =
i . FRAN,IR to -
s UN/PL,RO to SM B2
oz K
L 7 i FRIN,IR to 5
i UN/PL,RO to SM -
e FRIUN,R to 3
E= UN/PL,RO to SM 2
oz FRIUN,IR to ~
i UN/PL,RO to SM ]
- FRIUN,IR to S
i UN/PL,RO to SM b
w— FRIN,IR to -
e UN/PL,RO to SM 2
4 FRAN,IR to o
S UN/PL,RO to SM ¥
7= 173.81 o ™~ FRUN,IR to
Brecciated horizonsend @ 7.6 m, light /[Z—=1 7.8 UN/PL,RO to SM
\grey mottled appearance begins N EE:
— e o T L T e, T — T 7]
Fresh, grey to bluish-grey, medium v
h ' - - »
grained, thin to medium bedded, fine to :E:
medium grained laminate textured v
DOLOSTONE with thin argillaceous = INIRRO
L 5 laminae (Bertie Formation, Williamsville =
Member) oz
i
i
i
v
i . FRAUN,IR to
- 6 STRO
i
]
o
>
= FRIN,IR to
4
o ST,RO
v
4 FRAN,IR to
E= ST,RO
:EE FRIN,IR to
= E;}T’SIRt
7] : (]
EE; ST,RO
4 FRIN,IR to
i ST,RO
v ™~ FRUN,IR to
- F— I ST,RO
9 =
v
= FRIN,R to
= UN,SMto RO
=
7] to
i ;
= AR
<2< X (]
:,dz FRIN,IR to
1 UN,SMto RO
= FRUN,IR to
v UN,SMto RO
v FRUN,IR to
] UN,SMto RO
E= FRIN,IR to
= UN,SMto RO
1 7 .
i FRAN,IR to
EE; UN,SMto RO
= (NSt Ro
E= FRIN,R to
— = UNSMto RO
v FRUN,IR to
e UN,SMto RO
w— ,
4 FR/JSN.IRtoo
i UN,SMto R
= FRAN,IR to
v UN,SMto RO
= FRIN,IR to
> ,
== UN.SMto RO
i
i
i
w—
—A -
i
v
w—
i
i s
i
w—
i
i
-] —— —— - - — ]} = __ |- L 4 ]+ L = —— = -+ 4+ — — —
CONTINUED NEXT PAGE
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17-8D SHEET 3 OF 5

LOCATION: N 4751094.9 ;E 646422.4 DRILLING DATE: March 8, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

INCLINATION: -90° AZIMUTH: —

JIN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough

SHR- Shear CO- Contact UN - Undulating SM- Smooth N;TE{ :?’ add“"""‘a' st
VN -Vein OR- Orthogonal ST - Stepped Ro - Rough ikttt NOTES
CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS

RECOVERY FRACT DISCONTINUITY DATA | HvprauLic | RocK | WEATH- INSTRUMENTATION

rora | sorn | o [ 'NOEX DP Wit CONDUCTIVITY] STRENGTH|  ERNG

cone s |corgn| ggﬁ CORE | TvPEAND SURFACE | K misec INDEX INDEX

. DESCRIPTION cooo
22:R

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

METRES
RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
DRILLING RECORD
SYMBOLIC LOG

FLUSH
Broken
Core
o
e}
X
il

cooo|osco owo oo

sonc | sooy
83| B3R | 8BIK | weeR <8388 rorox |55

-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, grey to bluish-grey, medium
grained, thin to medium bedded, fine to
— 1 medium grained laminate textured
DOLOSTONE with thin argillaceous
laminae (Bertie Formation, Williamsville
Member)

FR/UN,IR to
UN,RO to SM
FRIN,IR to

FRIN,IR to
UNRO to SM
FRIN,IR to
UNRO to SM
169.80 s FRIUN,IR to
11.59 UNRO to SM
FRIUN,IR to
UNRO to SM
[—BD,PL,SM
[>~BD,PL,SM
BD,PL:SM
| [~ BD,PL,SM

Core

Fresh, medium to dark grey, fine to
medium grained, ARGILLACEOUS
DOLOSTONE and SHALY DOLOSTONE
(Bertie Formation, Scajaquada Member)

BD,PL,SM

BD,PLSM
I~ BD,PL,SM
BD,PLSM

BD,PL,SM

FR,IR,RO

9 FRIRRO

BD,PL,SM
BD,PL,SM

BD,PL,SM

BD,PL,SM

NN NN NN NNNNNNNNN NN NNV VNN NNNNNN NN NNV VNN NN NN NNV VNNV VNN NVNN NN NV NVY VNN NV NN NNV VNN VNNV VNN NNV VYNV VNNV NNV NN VNV NN NV VNNV NN VNNV VNNV NNV

166.96
14.43| 10

Fresh, brownish-grey to brown, medium
grained, pitted to vuggy DOLOSTONE
(Bertie Formation, Falkirk Member )

BD,PL,SM

BD,PL,SM
[ BD,PL,SM
[— BD,PL,SM

FR,IR,RO

FR,IR,RO

BD/FR,IR,RO to

BD/FRIRRO to
SM Sand

R Rk R,

1 T T L T T T I

AINNNNNNNNNNNNNNNNNNNNNNNNNVNN NNV NN NVNNNNN NN VNN VNNV V VNV VNN

CONTINUED NEXT PAGE
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PROJECT: 1771656

LOCATION: N 4751094.9 ;E 646422.4

DRILL RIG: Acker SoilMax

RECORD OF DRILLHOLE: BH17-8D

DRILLING DATE: March 8, 2017

SHEET 4 OF 5

DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
[a) v |z - Joint BD- Bedding PL - Planar BR - Broken Rock
w ['4 (0] = |3 % FLT - Fault FO- Foliation CU- Curved VRo- Very Rough
2 8 9 s 19 5| SHR- shear CO- Contact UN- Undulating NOTE: For additional
3 & ht o | eLev S |z 8 &Z| VN -Vein OR- Orthogonal ST - Stepped pr ittty NOTES
[O)v4 o DESCRIPTION 5 . é g :E, = - Conjugate CL - Cleavage IR - Irregular symbols. WATER LEVELS
| 2 Q [pePTH| S |£ £ RECOVERY FRACT] DISCONTINUITY DATA ROCK | WEATH- INSTRUMENTATION
o= 5 5 x |~ RQD. | INDEX| § ofBPwrt STRENGTH|  ERING
| =] (m) w (L |toraL | sop [ % | PER [¥ 5| core INDEX INDEX
a = > z CORE % | CORE % o4 TYPE AND SURFACE
4 ” g = 03m fo = AXiS DESCRIPTION tone | caos
Q L | 882R | 83988898 ] w2eR 838 rorox |55
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 5,_"—‘:
grained, pitted to vuggy DOLOSTONE :,—"E
— 16 (Bertie Formation, Falkirk Member ) v
v
o
i
i
=
—a
v Sand
i
i
i
v
=
v
o
= BD/FRIRRO
i
i
i
i
v
i
i
i
i
i
i
w—
L 47 oz BD/FR,IRRO
i
i
i
i
w—
i
i
i
w—
i
i
i
i
w—
]
S L BD/FR,IRRO
i
i
i
]
w—
i
i
i
]
w—
i
i
]
S
— 18 i
i
w—
i
i
v
w—
v Screen and Sand
i
i
o
i
i
i
i
i
i
i
i
i
i
i
i
w—
i
i
]
w—
i
i
i
— 19 i
i
i
i
i
i
i
i
i
o
v BD/FRIRRO
v
v BD/FRIRRO
i
i
i
i
i
i
i
i
i
v
- ___ &4 1etsr E
Fresh, dark bluish grey to black | 1982 BD,PL,SM
argillaceous DOLOSTONE and SHALE s .
¢ ) BD,PL,SM
L (Bertie Formation, Oatka Member) I~ BD.PL'SM ]
BD,PL,SM 1
[~ BDPLSM
BD,PL,SM E
- EREREREEYENE | N | G I I I I
CONTINUED NEXT PAGE
DEPTH SCALE r G O I D E R LOGGED: TP
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GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

PROJECT: 1771656

LOCATION: N 4751094.9 ;E 646422.4

RECORD OF DRILLHOLE: BH17-8D

DRILLING DATE: March 8, 2017

DRILL RIG: Acker SoilMax

SHEET 5 OF 5

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w 74 [0) = |S|Z| FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
3 8 o < [9R] sHR-Shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additional
6 & 8 - S |z —|Q¥| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough (a,;’ ;’{,i‘;';‘,;‘;{;z,{g'g’ folist NOTES
(74 74 DESCRIPTION g ELEV. | 2 g EI° 2| CJ_-Conjugate CL - Cleavage R - Iregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
os £ 5 (m) "4 i < o [ somo R-g-D- INDEX § ofoPwrt CONDUCTIVITY| STRENGTH|  ERING
a = > Z | 8 [corew[coren| ggR S §| CORE [ Tvee anD sURFACE | K misee INDEX INDEX
o *n 2 |2 -3m (o~ AXIS DESCRIPTION 5555 | cone | caos
Q L | 882R | 83988898 ] w2eR o388 ~-vv |gaex|====
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, dark bluish grey to black BD.PL.SM
argillaceous DOLOSTONE and SHALE
— 21 (Bertie Formation, Oatka Member) BD,PL,SM
14
160.10
END OF DRILLHOLE 21.29
— 22
— 23
— 24
— 25
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656

LOCATION: N 4751097.2 ;E 646422.6

RECORD OF DRILLHOLE: BH17-8S

DRILLING DATE: March 17, 2017
DRILL RIG: Acker SoilMax

SHEET 1 OF 2

DATUM: Geodetic

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: Lantech
a w |z BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w o o = 5g FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
z 3 s} g 197 CO- Contact UN-Undulating  SM- Smooth NOTE: Foraddiional
6 & b S s [z =[S 4 OR- Orthogonal ST - Stepped Ro - Rough ikttt NOTES
ny | X DESCRIPTION 5 Z RE[Mx CL - Cleavage IR - Iregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q et FRACT| DISCONTINUITY DATA ROCK | WEATH- INSTRUMENTATION
Es| 2 2 Z eS| INDEX | § o STRENGTH| ERING
g9
A = > z |3 PER 153 TYPE AND SURFACE INDEX INDEX
o »n T =] 03m (4 DESCRIPTION
z a |z oo0g TeRE|588%8
Continued from Record of Borehole BH17-8S
Fresh to highly weathgred, mgdium grey, FRAN,JR,RO
medium bedded, medium grained
LIMESTONE with siltstone and
sgndstone horizons gnd greenish grey FRAN,JR,RO
siltstone and cherty limestone beds ™~ FRUN,IR,RO
— 1 (Bois Blanc Formation)
FRIN,IR,RO
FRIN,IR,RO
Some DOLOSTONE interbed ; between
14mto2.9 m.
. BD/UN,RRO
BD/UN,RRO
Bentonite Seal
BD/UN,RRO
— 2
BD/UN,RRO
BD/N,IRRO
[~ BDIN,IRRO
BD/UN,RRO
BD/N,RRO
BD/UN,RRO
BD/UN,RRO
— 3 e | BDUNPLIO
IR,RO to SM el
"h‘* "\‘* 7
BD/UNPL to 4 4]
IR,RO to SM B
° 2 |4
o [
] b
BD/UNPL to 4 4
IR,RO to SM e [
™~ BDWN,PL to 4 |4
IR,RO to SM vl o
BD/UNPL to R
IRRO to SM o]
BDANPL to RGN
IR,RO to SM ol [
BD/UNPL to R
IR,RO to SM o
BD/UNPL to ol [
— 4 IR,RO to SM R
BD/UNPL to el [
IRRO to SM o 1A
] b
¥ [
BDAN,PL to oA
IR,RO to SM vl
BDUNPL to SN
IR,RO to SM 4 4
KlF<
BD/RPL to M ]
IRRO to SM HA
R
BD/IRPL to MR
IR,RO to SM g
BD/IRPL to MR S
IRRO to SM g
Fresh, light to medium grey, medium et T
. bedded, medium grained, mottled SESE
DOLOSTONE with green beds, green BD/IRPL to A4
fracture coatings and brecciated intervals IRROto SM Screenand Sand 7} 17 |
- : <l P
(Bertie Formation, Akron Member) CHS
BD/IR PL to 202
IRRO to SM R
BD/IRPL to 214
IRRO to SM NS HS
A 14
eh I g
BD/IRPL to 204
IRRO to SM SEN
BD/IR,PL to 27141 4
I o | IRROtoSM__ | I Y TR
CONTINUED NEXT PAGE
DEPTH SCALE r G O L D E R LOGGED: TP
1:25 ¥ CHECKED: SM




GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

PROJECT: 1771656

LOCATION: N 4751097.2 ;E 646422.6

RECORD OF DRILLHOLE: BH17-8S

DRILLING DATE: March 17, 2017
DRILL RIG: Acker SoilMax

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
[a] W |z JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
- Q (@] 5 |9F| SHR- Shear CO- Contact UN - Undulating SM- Smooth NOTE: For additional
S Q - S |z _I9¥| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough abbreviations refer to list NOTES
o4 | & © | ELEV. 3 (01 j ah of abbreviations &
wnr o DESCRIPTION = . é 2 &M CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols. WATER LEVELS
| 2 Q |pEPTH| S 2 RECOVERY FRACT] DISCONTINUITY DATA | Hvorauc | Rock | wead | INSTRUMENTATION
ns E 2 m [ i o T son R-Q-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9 T
a8 i > Z | 8 |core % |core % % g?;ﬂ g 8| SRE | Tree AN SURFACE |, K misec INDEX INDEX
i - DESCRIPTION o0 O« -
o & | T | 3833|3893 |388% | w2ts o888 2222 |zerr| 888
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, light to medium grey, medium —a Fl;b’ggvf'-stﬁﬂ EHE
f - i ROto [
bedded, medium grained, mottled 4 4 44
DOLOSTONE with green beds, green =z BD/IRPL to oo Tt
fracture coatings and brecciated intervals EE: IRROto SM Cne
(Bertie Formation, Akron Member) = T A4
— v o IN,PL,SM fe
° EE: ®| [~FRPLSM 21
- EmG
= EEE
=] - FR,PLSM CH%
i T
= ol | unFRIRI CRe
v W,RO to SM o
= A
i INFFRIR to el
- W,RO'to SM S5
—A e e,
] 21
E= INFRIR to egs
7] —
= ‘jVN/RF’g t&fg" Screenand Sand |23
. ! Emt
= W,RO'to SM ]
s 5 INFRIR to HA
S W,RO to SM ‘;.“—‘;,ﬂ
:z: INFFR,IR to CES
:E W,RO to SM o
1 INFFRIR to SHS
E= W,RO to SM 214
— 7 v S
=—| el o
—A I“‘ I*‘
i LA
= > 1
= 4] |4
= INFRIR to Eoe
S W,RO to SM o
v e
= "%
i LA
= |
= INFRIRto e mbe
=] 173.94 | W,RO to SM S
END OF DRILLHOLE 7.52 ‘jv"",;gt':é?w
INFRIR to
W,RO to SM
— 8
— 9
— 10
DEPTH SCALE r> G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

PROJECT: 1771656 RECORD OF DRILLHOLE: BH17-9D SHEET 1 OF 4
LOCATION: N 4750972.1 ;E 646834.1 DRILLING DATE: February 14, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax
INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w 74 [0) = [Z| FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
6 & b S s [z =[S &| VN -Vein OR- Orthogonal ST - Stepped Ro-Rough s referto st NOTES
%) 74 DESCRIPTION = ELEV. | 2 g g 2| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
ns E 2 m [ i o T son R-?-D- INDEX | § o[ BPwrt CONDUCTVITY| STRENGTH| ~ ERING
a z > 2 | 8 [comen|comen| * | PER [58| SOoRE | reeanosureace [ K misee INDEX ] INDEX
o ” w3 03m |5 ™| Axis DESCRIPTION A N oo | caoe
Q L | 882R | 83988898 ] w2eR 838 -+« |228x| =222
Continued from Record of Borehole BH17-9D 178.62
Fresh to highly weathered, medium grey, 213
medium bedded, medium grained |-Core]
LIMESTONE vy|th siltstone anq BD.PL to CUSM
sandstone horizons and greenish grey to RO
siltstone and cherty limestone beds BD,PL to CUSM
f : o
(Bois Blanc Formation) BD.PL to CUSM
(]
1 FR,PL to CU,SM
to RO
BD,PL to CU,SM
to RO
BD,PL to CU,SM 3 |~
to RO > [
BD,PL to CU,SM A |S
to > [
BD,PL to CU,SM SR
L 3 to RO ERG
177.68 ] ply:
Fresh, light to medium grey, medium Z—~ 3.07 by I by
bedded, medium grained, mottled Z—~ o[ FRUNSM A
DOLOSTONE with green beds, green = REE
fracture coatings and brecciated intervals = bl vy
(Bertie Formation, Akron Member) Z—~ A
s ]
— BEE
= ST RS
— <HE<
= o | BDUNSM Ny
— L FR,UNSM E<Hp:
s BD,UN,SM -
= [~ BD,UNSM A%
Z— 2 2]
— SRS
— 214
s %
s ||
— 4 = 214
i BD,UN,SM o
— Ll
VA -~ -~
= A
-~ BD,UNSM -TF
= o 2114
s %
s
— 2114
— %
i Bz
— BD,UN,SM Em%
= T ERL
s %
s
— 2114
= %
s
— I<mls
= %
= A%
= CON,PL,SM gl
) . >~ BD,PL,SM Fimlfx
| 5 Weathered to fresh, thinly bedded to s~ Sm
laminated , dark grey to black , soft , = 2%
SHALE interval from 4.9 mto 5.3 m S f.:f.
s 4
s %
= CON,PL,SM 22
s ]
Z—~ 2
— 3 S
— 14
s %
=
— A
— A%
= H A
> 1
— H A
= EHE
= ]
— SH
s EHE
s H
= H A
— T
= Fe e
— © = s
s
s
s
= AR
=
s
s
s
=
=
s
s
s
= o FR,UN,SMto RO
Breciated horizons end @ 6.4 m, light —
grey mottled appearance begins S
—
s
S 4
=
—
— FR,UN,SMto RO
=
=
s
s
s
=
=
s
_— —
=
=
s
I S e | L _._l._ |{ _|1ile} FRUNSMtoROY | I L L |} LI L LA L)
CONTINUED NEXT PAGE
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'9D SHEET 2 OF 4

LOCATION: N 4750972.1 ;E 646834.1 DRILLING DATE: February 14, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o 5 [SP| SHR-Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
Sa |3 P s |z (8% VN -Vein OR-Orthogonal ~ ST-Stepped  Ro- Rough abbrevations eler ol NOTES
ne x DESCRIPTION g ELEV. é g g ©l x| CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
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SHEET 3 OF 4
DATUM: Geodetic

BH17-9D

DRILLING DATE: February 14, 2017
DRILL RIG: Acker SoilMax
DRILLING CONTRACTOR: Lantech

RECORD OF DRILLHOLE

AZIMUTH:

1771656
-90°

LOCATION: N 4750972.1 ;E 646834.1
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PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'9D SHEET 4 OF 4

LOCATION: N 4750972.1 ;E 646834.1 DRILLING DATE: February 14, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w ['4 O] = |3 % FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 9 % |9F| SHR-shear CO- Contact UN-Undulating  SM- Smooth NOTE: For additonal
6 & ] o o |z - 8 & VN -Vein OR- Orthogonal ST - Stepped Ro - Rough g,a{,?,‘;':v;‘;:;z,:‘; ;’ 1! NOTES
(74 74 DESCRIPTION = ELEV. | 2 g E|®l¢] CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
os £ 5 (m) "4 i < o [ somo R-g-D- INDEX § ofoPwrt CONDUCTIVITY| STRENGTH|  ERING
% = > Z | 8 |core % |core % ° ggR o G| CORE | TvPE AND SURFACE | ﬁ "Zsei INDEX INDEX
o *n 2 |2 -3m (o~ AXIS DESCRIPTION 5555 | cone | caos
o L | 882R | 83988898 ] w2eR 838 ~-vv |gaex|====
-—- CONTINUED FROM PREVIOUS PAGE —
Fresh, brownish-grey to brown, medium 25 W
grained, pitted to vuggy DOLOSTONE :EE ]
(Bertie Formation, Falkirk Member ) 21 16342 e
Fresh, dark bluish grey to black 17.33 -]
argillaceous DOLOSTONE and SHALE &
(Bertie Formation, Oatka Member) 2
Screen and Sand ';
23
<
23
23
18 %
Sand
162.46 el
END OF DRILLHOLE 18.29
— 19
— 20
— 21
— 22
DEPTH SCALE r‘\ G O L D E R LOGGED: TP
1:25 <« CHECKED: SM




PROJECT: 1771656 RECORD OF DRILLHOLE: BH17'9$ SHEET 1 OF 1

LOCATION: N 4750974.3 ;E 646834.0 DRILLING DATE: February 21, 2017 DATUM: Geodetic
DRILL RIG: Acker SoilMax

GTA-RCK 025 S:\CLIENTS\RANKIN_CONSTRUCTION\PORT COLBORNE_QUARRY\02 DATA\GINT\1771656.GPJ GAL-MISS.GDT 7/27/20

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Lantech
a W |z IN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w 74 [0) = |S|Z| FLT - Fault FO- Foliation CU- Curved K - Slickensided VRo- Very Rough
= 8 o < 92| sHR- Shear CO- Contact UN- Undulating SM- Smooth NOTE: For additional
6 & 8 S s [z =[S ] UN -Vein OR- Orthogonal ST - Stepped Ro - Rough §§’§{,?,‘;';‘,;‘;{;§,:§'§’ folist NOTES
%) 74 DESCRIPTION = ELEV. | 2 gg 2| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break  symbols, WATER LEVELS
| 2 Q [pepPTH et RECOVERY FRACT] DISCONTINUITY DATA | HYDRAULIC | ROCK | WEATH- INSTRUMENTATION
oS £ 5 (m) A o T souo R-g-D- INDEX | § ol BFwit CONDUCTVITY| STRENGTH| ~ ERING
g9
a8 i > Z | 8 [corew[coren| (;ngsn EEJS core TYPE AND SURFACE |, K misec INDEX INDEX
) p [=X: O« -
o & | T | 3833|3893 |388% | w2ts 888 2222 |zerr| 888
Continued from Record of Borehole BH17-9S 178.63
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4
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FR,IR to UNRO
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APPENDIX B

Hydraulic Conductivity Testing
Results

O GOLDER



Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
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Time (min)

PACKER TESTING MW17-1D (17.68 - 21.42 MBGS)

Data Set: Z:\...\MW17-1D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:33:05

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-1D Test 1
Test Date: March 28, 2017

AQUIFER DATA
Saturated Thickness: 16.76 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-1D Test 1)

Initial Displacement: 6.509 m Static Water Column Height: 16.76 m
Total Well Penetration Depth: 3.74 m Screen Length: 3.74 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =8.516E-10 m/sec y0 =6.505m




Normalized Head (m/m)
o

001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

Time (min)

PACKER TESTING MW17-1D (15.09 - 18.29 MBGS)

Data Set: Z:\...\MW17-1D Test 2_jlh.aqt
Date: 02/15/18 Time: 10:39:14

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-1D Test 2
Test Date: March 28, 2017

AQUIFER DATA
Saturated Thickness: 13.22 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-1D Test 2)

Initial Displacement: 6.483 m Static Water Column Height: 13.22 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =7.462E-6 m/sec y0=6.87m




Normalized Head (m/m)
o

001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
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Time (min)

PACKER TESTING MW17-1D (12.50 - 15.70 MBGS)

Data Set: Z:\...\MW17-1D Test 3_jlh.aqt
Date: 02/15/18 Time: 10:40:06

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-1D Test 3
Test Date: March 28, 2017

AQUIFER DATA
Saturated Thickness: 10.66 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-1D Test 3)

Initial Displacement: 5.216 m Static Water Column Height: 10.66 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 3.289E-5 m/sec y0 =5.524 m




Normalized Head (m/m)
o

001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
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Time (min)

PACKER TESTING MW17-1D (10.98 - 14-18 MBGS)

Data Set: Z:\...\MW17-1D Test 4_jlh.aqt
Date: 02/15/18 Time: 10:40:34

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-1D Test 4
Test Date: March 28, 2017

AQUIFER DATA
Saturated Thickness: 9.13 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-1D Test 4)

Initial Displacement: 5.006 m Static Water Column Height: 9.13 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 3.065E-5 m/sec y0 =5.236 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
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PACKER TESTING MW17-2D (11.59 - 15.27 MBGS)

Data Set: Z:\...\MW17-2D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:54:32

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-2D Test 1
Test Date: March 30, 2017

AQUIFER DATA
Saturated Thickness: 9.24 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-2D Test 1)

Initial Displacement: 7.071 m Static Water Column Height: 9.24 m
Total Well Penetration Depth: 8.19 m Screen Length: 3.68 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =7.438E-7 m/sec y0 =6.787 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
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PACKER TESTING MW17-2D (9.45 - 12.65 MBGS)

Data Set: Z:\...\MW17-2D Test 2_jlh.aqt
Date: 02/15/18 Time: 10:55:02

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-2D Test 2
Test Date: March 30, 2017

AQUIFER DATA
Saturated Thickness: 6.31 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-2D Test 2)

Initial Displacement: 7.44 m Static Water Column Height: 6.31 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.221E-8 m/sec y0=7.437m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

Time (min)

PACKER TESTING MW17-3D (10.67 - 13.72 MBGS)

Data Set: Z:\...\MW17-3D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:55:38

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-3D Test 1
Test Date: March 27, 2017

AQUIFER DATA
Saturated Thickness: 9.24 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-3D Test 1)

Initial Displacement: 5.672 m Static Water Column Height: 9.24 m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.141E-6 m/sec y0=5.614 m




Normalized Head (m/m)
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PACKER TESTING MW17-3D (7.77 - 10.98 MBGS)

Data Set: Z:\...\MW17-3D Test 2_jlh.aqt
Date: 02/15/18 Time: 10:56:04

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-3D Test 2
Test Date: March 27, 2017

AQUIFER DATA
Saturated Thickness: 6.6 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-3D )

Initial Displacement: 5.545 m Static Water Column Height: 6.6 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.93E-7 m/sec y0 =5.469 m




Normalized Head (m/m)

Time (min)

PACKER TESTING MW17-4D (14.63 - 18.34 MBGS)

Data Set: Z:\...\MW17-4D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:56:31

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-4D Test 1
Test Date: February 28, 2017

AQUIFER DATA
Saturated Thickness: 11.39 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-4D Test 1)

Initial Displacement: 7.919 m Static Water Column Height: 11.39 m
Total Well Penetration Depth: 3.71 m Screen Length: 3.71m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.076E-6 m/sec y0=7.648 m




Normalized Head (m/m)

0.1 HH\HH\HH\HH\H%%

0. 1.6 3.2 4.8 6.4 8.
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PACKER TESTING MW17-4D (11.74 - 14.94 MBGS)

Data Set: Z:\...\MW17-4D Test 2_jlh.aqt
Date: 02/15/18 Time: 10:57:01

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-4D Test 2
Test Date: February 28, 2017

AQUIFER DATA
Saturated Thickness: 6.47 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-4D Test 2)

Initial Displacement: 9.13 m Static Water Column Height: 6.47 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 3.093E-6 m/sec y0=9.323 m




Normalized Head (m/m)
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PACKER TESTING MW17-5D (15.85 - 19.69 MBGS)

Data Set: Z:\...\MW17-5D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:57:36

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-5D Test 1
Test Date: March 21, 2017

AQUIFER DATA
Saturated Thickness: 9.86 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-5D Test 1)

Initial Displacement: 11.12 m Static Water Column Height: 9.86 m
Total Well Penetration Depth: 3.84 m Screen Length: 3.84 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 3.8E-8 m/sec y0=10.72 m




Normalized Head (m/m)
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PACKER TESTING MW17-5D (12.96 - 16.16 MBGS)

Data Set: Z:\...\MW17-5D Test 2_jlh.aqt
Date: 02/15/18 Time: 10:58:14

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-5D Test 2
Test Date: March 21, 2017

AQUIFER DATA
Saturated Thickness: 9.93 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-5D Test 2)

Initial Displacement: 7.399 m Static Water Column Height: 9.93 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =9.076E-8 m/sec y0=7.612m




Normalized Head (m/m)
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PACKER TESTING MW17-5D (10.06 - 13.26 MBGS)

Data Set: Z:\...\MW17-5D Test 3_jlh.aqt
Date: 02/15/18 Time: 10:59:13

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-5D Test 3
Test Date: March 21, 2017

AQUIFER DATA
Saturated Thickness: 6.07 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-5D Test3)

Initial Displacement: 8.274 m Static Water Column Height: 6.07 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.48 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.523E-7 m/sec y0=8.36 m




Normalized Head (m/m)
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PACKER TESTING MW17-6D (14.33 - 17.99 MBGS)

Data Set: Z:\...\MW17-6D Test 1_jlh.aqt
Date: 02/15/18 Time: 10:59:55

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-6D Test 1
Test Date: February 22, 2017

AQUIFER DATA
Saturated Thickness: 12.26 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-6D Test 1)

Initial Displacement: 7.01 m Static Water Column Height: 12.26 m
Total Well Penetration Depth: 3.66 m Screen Length: 3.66 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.399E-6 m/sec y0=7.094 m




Normalized Head (m/m)
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PACKER TESTING MW17-6D (11.43 - 14.63 MBGS)

Data Set: Z:\...\MW17-6D Test 2_jlh.aqt
Date: 02/15/18 Time: 11:00:23

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-6D Test 2
Test Date: February 23, 2017

AQUIFER DATA
Saturated Thickness: 8.58 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-6D Test 2)

Initial Displacement: 7.076 m Static Water Column Height: 8.58 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.402E-7 m/sec y0=7.074 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

Time (min)

PACKER TESTING MW17-6D (9.88 - 13.08 MBGS)

Data Set: Z:\...\MW17-6D Test 3_jlh.aqt
Date: 02/15/18 Time: 11:00:43

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-6D Test 3
Test Date: February 23, 2017

AQUIFER DATA
Saturated Thickness: 5.35 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-6D Test 3)

Initial Displacement: 8.929 m Static Water Column Height: 5.35 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.808E-6 m/sec y0=9.151m




Normalized Head (m/m)

0. 1.4 2.8 4.2 5.6 7,

Time (min)

PACKER TESTING MW17-7D (15.85 - 18.75 MBGS)

Data Set: Z:\...\MW17-7D Test 1_jlh.aqt
Date: 02/15/18 Time: 11:01:13

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-7D Test 1
Test Date: March 2, 2017

AQUIFER DATA
Saturated Thickness: 11.56 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-7D Test 1)

Initial Displacement: 8.03 m Static Water Column Height: 11.56 m
Total Well Penetration Depth: 2.9 m Screen Length: 2.9 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =3.782E-6 m/sec y0=7.816 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

Time (min)

PACKER TESTING MW17-7D (12.96 - 16.17 MBGS)

Data Set: Z:\...\MW17-7D Test 2_jlh.aqt
Date: 02/15/18 Time: 11:01:46

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-7D Test 2
Test Date: March 2, 2017

AQUIFER DATA
Saturated Thickness: 8.93 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-7D Test 2)

Initial Displacement: 8.143 m Static Water Column Height: 8.93 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =6.461E-7 m/sec y0=7.841m




Normalized Head (m/m)

0. 0.2 04 0.6 0.8 1.

Time (min)

PACKER TESTING MW17-7D (10.06 - 13.26 MBGS)

Data Set: Z:\...\MW17-7D Test 3_jlh.aqt
Date: 02/15/18 Time: 11:02:05

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-7D Test 3
Test Date: March 2, 2017

AQUIFER DATA
Saturated Thickness: 5.89 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-7D Test 3)

Initial Displacement: 6.341 m Static Water Column Height: 5.89 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =3.203E-5 m/sec y0=7.153 m




Normalized Head (m/m)

Time (min)

PACKER TESTING MW17-8D (17.68 - 21.29 MBGS)

Data Set: Z:\...\MW17-8D Test 1_jlh.aqt
Date: 02/15/18 Time: 11:03:17

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-8D Test 1
Test Date: March 9, 2017

AQUIFER DATA
Saturated Thickness: 14. m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-8D Test 1)

Initial Displacement: 7.402 m Static Water Column Height: 14. m
Total Well Penetration Depth: 3.61 m Screen Length: 3.61 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.115E-6 m/sec y0=711m




Normalized Head (m/m)
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PACKER TESTING MW17-8D (14.79 - 17.99 MBGS)

Data Set: Z:\...\MW17-8D Test 2_jlh.aqt
Date: 02/15/18 Time: 11:03:39

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-8D Test 2
Test Date: March 9, 2017

AQUIFER DATA
Saturated Thickness: 10.74 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-8D Test2)

Initial Displacement: 8.953 m Static Water Column Height: 10.74 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =9.292E-8 m/sec y0=8.731m




Normalized Head (m/m)
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PACKER TESTING MW17-8D (11.89 - 15.09 MBGS)

Data Set: Z:\...\MW17-8D Test 3_jlh.aqt
Date: 02/15/18 Time: 11:04:01

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-8D Test 3
Test Date: March 9, 2017

AQUIFER DATA
Saturated Thickness: 12.76 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-8D Test 3)

Initial Displacement: 3.869 m Static Water Column Height: 12.76 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.21E-8 m/sec y0 =3.936 m
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PACKER TESTING MW17-8D (8.99 - 12.19 MBGS)

Data Set: Z:\...\MW17-8D Test 4_jlh.aqt
Date: 02/15/18 Time: 11:04:23

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-8D Test 4
Test Date: March 13, 2017

AQUIFER DATA
Saturated Thickness: 9.63 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-8D Test 4)

Initial Displacement: 4.11 m Static Water Column Height: 9.63 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.465E-9 m/sec y0=4.104 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 0.1 0.2 0.3 0.4 0.5

Time (min)

PACKER TESTING MW17-8D (6.10 - 9.30 MBGS)

Data Set: Z:\...\MW17-8D Test 5-2sec_jlh.aqt
Date: 02/15/18 Time: 11:04:46

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-8D Test 5-2
Test Date: March 13, 2017

AQUIFER DATA
Saturated Thickness: 5.78 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-8D Test5)

Initial Displacement: 3.572 m Static Water Column Height: 5.78 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =5.023E-5 m/sec y0=3.784 m




Normalized Head (m/m)

01 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 180. 360. 540. 720. 900.

Time (min)

WELL TEST ANALYSIS

Data Set: Z:\...\MW17-9D Test 1_jlh.aqt
Date: 02/15/18 Time: 11:05:23

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-9D Test 1
Test Date: February 15, 2017

AQUIFER DATA
Saturated Thickness: 13.63 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-9D Test 1)

Initial Displacement: 5.571 m Static Water Column Height: 13.63 m
Total Well Penetration Depth: 3.66 m Screen Length: 3.66 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.9E-8 m/sec y0 =5.552 m




Normalized Head (m/m)

0. 04 0.8 1.2 16 2,

Time (min)

PACKER TESTING MW17-9D (13.11 - 16.31 MBGS)

Data Set: Z:\...\MW17-9D Test 2_jlh.aqt
Date: 02/15/18 Time: 11:05:58

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-9D Test 2
Test Date: February 15, 2017

AQUIFER DATA
Saturated Thickness: 10.42 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-9D Test 2)

Initial Displacement: 6.056 m Static Water Column Height: 10.42 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.205E-5 m/sec y0=5.741m




Normalized Head (m/m)
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PACKER TESTING MW17-9D (10.21 - 13.41 MBGS)

Data Set: Z:\...\MW17-9D Test 3_jlh.aqt
Date: 02/15/18 Time: 11:06:19

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-9D Test 3
Test Date: February 16, 2017

AQUIFER DATA
Saturated Thickness: 10.43 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-9D Test 3)

Initial Displacement: 3.908 m Static Water Column Height: 10.43 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.717E-8 m/sec y0=3.874 m
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PACKER TESTING MW17-9D (7.16 - 10.36 MBGS)

Data Set: Z:\...\MW17-9D Test 4_jlh.aqt
Date: 02/15/18 Time: 11:06:43

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-9D Test 4
Test Date: February 17, 2017

AQUIFER DATA
Saturated Thickness: 8.07 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-9D Test 4)

Initial Displacement: 3.25 m Static Water Column Height: 8.07 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.731E-9 m/sec y0=3.252 m




Normalized Head (m/m)
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PACKER TESTING MW17-10D (10.06 - 13.72 MBGS)

Data Set: Z:\...\MW17-10D Test 1_jlh.aqt
Date: 02/15/18 Time: 11:07:15

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-10D Test 1
Test Date: April 4, 2017

AQUIFER DATA
Saturated Thickness: 8.81 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-10D Test 1)

Initial Displacement: 5.069 m Static Water Column Height: 8.81 m
Total Well Penetration Depth: 3.66 m Screen Length: 3.66 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =1.84E-5 m/sec y0=5.371m




Normalized Head (m/m)
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PACKER TESTING MW17-10 D (7.01 - 10.21 MBGS)

Data Set: Z:\...\MW17-10D Test 2_jlh.aqt
Date: 02/15/18 Time: 11:08:25

PROJECT INFORMATION

Company: Golder Associates
Client: Rankin

Project: 1771656

Location: Port Colborne
Test Well: MW17-10D Test 2
Test Date: April 4, 2017

AQUIFER DATA
Saturated Thickness: 6.45 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17-10D Test 2)

Initial Displacement: 4.846 m Static Water Column Height: 6.45 m
Total Well Penetration Depth: 3.2 m Screen Length: 3.2 m
Casing Radius: 0.0389 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =8.573E-6 m/sec y0 =4.907 m
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A Bureau Verllas Group Company

Attention:Byron Zwiep

Golder Associates Ltd
St. Catharines

110 Hanover Dr
Building A, Suite 203
St.Catharines, ON
CANADA L2W 1A4

Your Project #: 1771656 (1000/1003)

Your C.0.C. #: 605301-01-01, 605301-02-01

Report Date: 2017/04/20
Report #: R4432611
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B772423
Received: 2017/04/11, 15:30
Sample Matrix: Water
# Samples Received: 14
Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 13 N/A 2017/04/13 CAM SOP-00448 SM 22 2320B m
Alkalinity N/A 2017/04/20 CAM SOP-00448 SM 22 2320B m
Carbonate, Bicarbonate and Hydroxide N/A 2017/04/13 CAM SOP-00102 APHA 4500-CO2 D
Carbonate, Bicarbonate and Hydroxide 13 N/A 2017/04/17 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 1 N/A 2017/04/13 CAM SOP-00463 EPA325.2 m
Chloride by Automated Colourimetry 12 N/A 2017/04/17 CAM SOP-00463 EPA325.2 m
Chloride by Automated Colourimetry 1 N/A 2017/04/20 CAM SOP-00463 EPA325.2 m
Conductivity 14 N/A 2017/04/13 CAM SOP-00414 SM 22 2510 m
Dissolved Organic Carbon (DOC) (1) 13 N/A 2017/04/13 CAM SOP-00446 SM 225310B m
Hardness (calculated as CaCO3) 7 N/A 2017/04/13 CAM SOP SM 2340 B

00102/00408/00447
Hardness (calculated as CaCO3) 6 N/A 2017/04/17 CAM SOP SM 2340 B

00102/00408/00447
Hardness (calculated as CaCO3) 1 N/A 2017/04/19 CAM SOP SM 2340 B

00102/00408/00447
Lab Filtered Metals Analysis by ICP 1 2017/04/17 2017/04/18 CAM SOP-00408 EPA 6010C m
Dissolved Metals by ICPMS 6 N/A 2017/04/13 CAM SOP-00447 EPA 6020B m
Dissolved Metals by ICPMS 6 N/A 2017/04/17 CAM SOP-00447 EPA 6020B m
Dissolved Metals by ICPMS 1 N/A 2017/04/20 CAM SOP-00447 EPA 6020B m
Total Metals Analysis by ICPMS 1 N/A 2017/04/17 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 13 N/A 2017/04/18
Anion and Cation Sum 13 N/A 2017/04/17
Total Ammonia-N 10 N/A 2017/04/17 CAM SOP-00441 EPA GS 1-2522-90 m
Total Ammonia-N 4 N/A 2017/04/18 CAM SOP-00441 EPA GS 1-2522-90 m
Nitrate (NO3) and Nitrite (NO2) in Water (2) 14 N/A 2017/04/13 CAM SOP-00440 SM 22 4500-NO3I1/NO2B
pH 14 N/A 2017/04/13 CAM SOP-00413 SM 4500H+ B m
Orthophosphate 1 N/A 2017/04/13 CAM SOP-00461 EPA 365.1m
Orthophosphate 13 N/A 2017/04/17 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index (@ 20C) 13 N/A 2017/04/18
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A Bureau Verllas Group Company

Attention:Byron Zwiep

Golder Associates Ltd
St. Catharines

110 Hanover Dr
Building A, Suite 203
St.Catharines, ON
CANADA L2W 1A4

Your Project #: 1771656 (1000/1003)

Your C.0.C. #: 605301-01-01, 605301-02-01

Report Date: 2017/04/20
Report #: R4432611
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B772423
Received: 2017/04/11, 15:30
Sample Matrix: Water
# Samples Received: 14

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Reference
Sat. pH and Langelier Index (@ 20C) 1 N/A 2017/04/19
Sat. pH and Langelier Index (@ 4C) 13 N/A 2017/04/18
Sat. pH and Langelier Index (@ 4C) 1 N/A 2017/04/19
Sulphate by Automated Colourimetry 1 N/A 2017/04/13 CAM SOP-00464 EPA375.4m
Sulphate by Automated Colourimetry 12 N/A 2017/04/17 CAM SOP-00464 EPA375.4m
Sulphate by Automated Colourimetry 1 N/A 2017/04/20 CAM SOP-00464 EPA375.4m
Total Dissolved Solids (TDS calc) 13 N/A 2017/04/18
Total Dissolved Solids (TDS calc) 1 N/A 2017/04/19
Total Organic Carbon (TOC) (3) 1 N/A 2017/04/13 CAM SOP-00446 SM 22 5310B m
Total Phosphorus (Colourimetric) 1 2017/04/13 2017/04/13 CAM SOP-00407 SM 22 4500PBH m
Total Suspended Solids 2 2017/04/12 2017/04/12 CAM SOP-00428 SM 22 2540D m
Total Suspended Solids 2 2017/04/13 2017/04/13 CAM SOP-00428 SM 22 2540D m
Low Level Total Suspended Solids 3 2017/04/12 2017/04/12 CAM SOP-00428 SM 22 2540D m
Low Level Total Suspended Solids 2 2017/04/12 2017/04/13 CAM SOP-00428 SM 22 2540D m
Low Level Total Suspended Solids 5 2017/04/13 2017/04/13 CAM SOP-00428 SM 22 2540D m
Turbidity 1 N/A 2017/04/12 CAM SOP-00417 SM 222130B m

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

agreed in writing.
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A Bureau Verllas Group Company

Your Project #: 1771656 (1000/1003)
Your C.O.C. #: 605301-01-01, 605301-02-01

Attention:Byron Zwiep

Golder Associates Ltd
St. Catharines

110 Hanover Dr
Building A, Suite 203
St.Catharines, ON
CANADA L2W 1A4

Report Date: 2017/04/20
Report #: R4432611
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B772423

Received: 2017/04/11, 15:30

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.

(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable TOC.

Encryption Key

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

Email: EGitej@maxxam.ca

Phone# (905)817-5829

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 : 3
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV132 EEV133 EEV134
2017/04/10

s i 1620
COC Number 605301-01-01 605301-01-01 605301-01-01

UNITS MW17-1D | RDL |QCBatch| MW17-1S | RDL [QCBatch| MW17-4S | RDL |QC Batch
Calculated Parameters
Anion Sum me/L 24.7 N/A | 4936806 10.4 N/A | 4936806 13.9 N/A | 4936806
Bicarb. Alkalinity (calc. as CaCO3) [ mg/L 290 1.0 | 4936801 200 1.0 | 4936801 410 1.0 | 4936801
Calculated TDS mg/L 1500 1.0 | 4936813 670 1.0 | 4936813 740 1.0 | 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L 1.0 1.0 | 4936801 2.7 1.0 | 4936801 2.5 1.0 | 4936801
Cation Sum me/L 25.0 N/A | 4936806 11.7 N/A | 4936806 13.8 N/A | 4936806
Hardness (CaCO3) mg/L 1200 1.0 | 4936804 220 1.0 | 4936804 650 1.0 | 4936804
lon Balance (% Difference) % 0.540 N/A | 4936805 5.94 N/A | 4936805 0.370 N/A | 4936805
Langelier Index (@ 20C) N/A 0.933 N/A | 4936811 0.643 N/A | 4936811 0.954 N/A | 4936811
Langelier Index (@ 4C) N/A 0.689 N/A | 4936812 0.396 N/A | 4936812 0.708 N/A | 4936812
Saturation pH (@ 20C) N/A 6.64 N/A | 4936811 7.51 N/A | 4936811 6.85 N/A | 4936811
Saturation pH (@ 4C) N/A 6.89 N/A | 4936812 7.76 N/A | 4936812 7.10 N/A | 4936812
Inorganics
Total Ammonia-N mg/L 1.3 0.050| 4938710 0.43 0.050 4938710 0.093 0.050| 4938710
Conductivity umho/cm 2100 1.0 | 4937827 1200 1.0 | 4937809 1200 1.0 | 4937809
Dissolved Organic Carbon mg/L 0.46 0.20 | 4937584 4.7 0.20 | 4938932 1.8 0.20 | 4937584
Orthophosphate (P) mg/L <0.010 | 0.010| 4938098 0.017 0.010( 4938098 <0.010 |0.010| 4938098
pH pH 7.58 N/A | 4937828 8.15 N/A | 4937811 7.80 N/A | 4937811
Total Suspended Solids mg/L 630 5 4939006 9000 500 | 4937582 1300 5 4939006
Dissolved Sulphate (504) mg/L 880 5.0 | 4938104 280 1.0 | 4938104 240 1.0 | 4938104
Alkalinity (Total as CaCO3) mg/L 290 1.0 | 4937823 200 1.0 | 4937613 410 1.0 | 4937613
Dissolved Chloride (Cl) mg/L 20 1.0 | 4938093 19 1.0 | 4938093 18 1.0 | 4938093
Nitrite (N) mg/L <0.010 | 0.010| 4939014 <0.050 [0.050| 4937672 0.390 0.010| 4937642
Nitrate (N) mg/L <0.10 0.10 | 4939014 0.58 0.50 | 4937672 1.46 0.10 | 4937642
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 4939014 0.58 0.50 | 4937672 1.85 0.10 | 4937642
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV135 EEV136 EEV136
sampling Date 2015;3:15/11 201175/?142/10 201175/:()1£Z/10
COC Number 605301-01-01 605301-01-01 | 605301-01-01

UNITS MW17-2S RDL [QCBatch| MW17-3D ML:\{:;;?;D RDL | QC Batch
Calculated Parameters
Anion Sum me/L 10.8 N/A | 4936806 125 N/A N/A | 4936806
Bicarb. Alkalinity (calc. as CaCO3) mg/L 310 1.0 | 4936801 370 N/A 1.0 | 4936801
Calculated TDS mg/L 590 1.0 | 4936813 680 N/A 1.0 | 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L 3.2 1.0 | 4936801 2.1 N/A 1.0 | 4936801
Cation Sum me/L 10.3 N/A | 4936806 12.2 N/A N/A | 4936806
Hardness (CaCO3) mg/L 410 1.0 | 4936804 560 N/A 1.0 | 4936804
lon Balance (% Difference) % 2.57 N/A | 4936805 1.41 N/A N/A | 4936805
Langelier Index (@ 20C) N/A 0.952 N/A | 4936811 0.935 N/A N/A | 4936811
Langelier Index (@ 4C) N/A 0.705 N/A | 4936812 0.688 N/A N/A | 4936812
Saturation pH (@ 20C) N/A 7.08 N/A | 4936811 6.84 N/A N/A | 4936811
Saturation pH (@ 4C) N/A 7.33 N/A | 4936812 7.08 N/A N/A | 4936812
Inorganics
Total Ammonia-N mg/L 0.25 0.050| 4938710 0.50 N/A 0.050| 4938715
Conductivity umho/cm 960 1.0 | 4937809 1200 N/A 1.0 | 4937809
Dissolved Organic Carbon mg/L 5.9 0.20 | 4937584 1.7 N/A 0.20 | 4937584
Orthophosphate (P) mg/L <0.010 0.010| 4938098 <0.010 N/A 0.010| 4938098
pH pH 8.04 N/A | 4937811 7.77 N/A N/A | 4937811
Total Suspended Solids mg/L 1900 50 | 4937582 970 N/A 5 | 4939006
Dissolved Sulphate (SO4) mg/L 190 1.0 [ 4938104 190 N/A 1.0 | 4938104
Alkalinity (Total as CaCO3) mg/L 320 1.0 [ 4937613 380 N/A 1.0 | 4937613
Dissolved Chloride (Cl) mg/L 18 1.0 | 4938093 36 N/A 1.0 | 4938093
Nitrite (N) mg/L <0.010 0.010| 4937672 <0.010 <0.010 0.010| 4939014
Nitrate (N) mg/L <0.10 0.10 | 4937672 <0.10 <0.10 0.10 | 4939014
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 4937672 <0.10 <0.10 0.10 | 4939014
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV137 EEV138 EEV139
2017/04/10

e e 1500
COC Number 605301-01-01 605301-01-01 605301-01-01

UNITS MW17-6D | RDL |QCBatch| MW17-6S | RDL [QCBatch| MW17-9S | RDL |QC Batch
Calculated Parameters
Anion Sum me/L 10.8 N/A | 4936806 13.5 N/A | 4936806 18.5 N/A | 4936806
Bicarb. Alkalinity (calc. as CaCO3) [ mg/L 270 1.0 | 4936801 300 1.0 | 4936801 410 1.0 | 4936801
Calculated TDS mg/L 600 1.0 | 4936813 740 1.0 | 4936813 980 1.0 | 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L 1.6 1.0 | 4936801 1.9 1.0 | 4936801 2.8 1.0 | 4936801
Cation Sum me/L 9.81 N/A | 4936806 12.4 N/A | 4936806 18.0 N/A | 4936806
Hardness (CaCO3) mg/L 450 1.0 | 4936804 540 1.0 | 4936804 730 1.0 | 4936804
lon Balance (% Difference) % 4.62 N/A | 4936805 4.21 N/A | 4936805 1.25 N/A | 4936805
Langelier Index (@ 20C) N/A 0.800 N/A | 4936811 0.880 N/A | 4936811 0.956 N/A | 4936811
Langelier Index (@ 4C) N/A 0.553 N/A | 4936812 0.633 N/A | 4936812 0.710 N/A | 4936812
Saturation pH (@ 20C) N/A 6.99 N/A | 4936811 6.94 N/A | 4936811 6.90 N/A | 4936811
Saturation pH (@ 4C) N/A 7.24 N/A | 4936812 7.18 N/A | 4936812 7.14 N/A | 4936812
Inorganics
Total Ammonia-N mg/L 0.96 0.050| 4938715 0.50 0.050| 4938715 0.14 0.050| 4938715
Conductivity umho/cm 980 1.0 | 4937809 1200 1.0 | 4937809 1800 1.0 | 4937809
Dissolved Organic Carbon mg/L 0.57 0.20 | 4937584 1.9 0.20 | 4937584 21 0.20 | 4937584
Orthophosphate (P) mg/L <0.010 | 0.010| 4938098 <0.010  |0.010| 4938098 <0.010 |0.010| 4938098
pH pH 7.79 N/A | 4937811 7.82 N/A | 4937811 7.85 N/A | 4937811
Total Suspended Solids mg/L 2100 50 [ 4939754 1900 5 4937462 270 3 4937540
Dissolved Sulphate (504) mg/L 220 1.0 | 4938104 270 1.0 | 4938104 220 1.0 | 4938104
Alkalinity (Total as CaCO3) mg/L 270 1.0 | 4937613 310 1.0 | 4937613 410 1.0 | 4937613
Dissolved Chloride (Cl) mg/L 28 1.0 | 4938093 62 1.0 | 4938093 200 2.0 | 4938093
Nitrite (N) mg/L <0.010 | 0.010| 4937672 <0.010  [0.010| 4937642 <0.010 | 0.010| 4937642
Nitrate (N) mg/L <0.10 0.10 | 4937672 <0.10 0.10 | 4937642 1.34 0.10 | 4937642
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 4937672 <0.10 0.10 | 4937642 1.34 0.10 | 4937642
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV140 EEV140 EEV141
. 2017/04/10 | 2017/04/10 2017/04/10

Sampling Date 14:53/ 14:53/ 14:53/
COC Number 605301-01-01 | 605301-01-01 605301-01-01

UNITS MW17-9D “III_:I:;;QPD QC Batch| MW17-99D | RDL | QC Batch
Calculated Parameters
Anion Sum me/L 34.2 N/A 4936806 34.0 N/A | 4936806
Bicarb. Alkalinity (calc. as CaC03) mg/L 300 N/A 4936801 310 1.0 [ 4936801
Calculated TDS mg/L 2200 N/A 4936813 2100 1.0 [ 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L 1.7 N/A 4936801 1.8 1.0 | 4936801
Cation Sum me/L 333 N/A 4936806 333 N/A | 4936806
Hardness (CaCO3) mg/L 1200 N/A 4936804 1200 1.0 | 4936804
lon Balance (% Difference) % 1.37 N/A 4936805 1.07 N/A | 4936805
Langelier Index (@ 20C) N/A 1.15 N/A 4936811 1.17 N/A | 4936811
Langelier Index (@ 4C) N/A 0.909 N/A 4936812 0.925 N/A | 4936812
Saturation pH (@ 20C) N/A 6.63 N/A 4936811 6.62 N/A | 4936811
Saturation pH (@ 4C) N/A 6.87 N/A 4936812 6.87 N/A | 4936812
Inorganics
Total Ammonia-N mg/L 3.7 3.8 4938715 3.8 0.050| 4938715
Conductivity umho/cm 2900 N/A 4937809 2900 1.0 | 4937809
Dissolved Organic Carbon mg/L 1.0 N/A 4937584 1.1 0.20 | 4937584
Orthophosphate (P) mg/L <0.010 <0.010 4938098 <0.010 0.010| 4938098
pH pH 7.78 N/A 4937811 7.79 N/A | 4937811
Total Suspended Solids mg/L 38 N/A 4937540 42 2 | 4937540
Dissolved Sulphate (SO4) mg/L 1200 1200 4938104 1200 5.0 | 4938104
Alkalinity (Total as CaCO3) mg/L 310 N/A 4937613 310 1.0 [ 4937613
Dissolved Chloride (Cl) mg/L 98 94 4938093 90 1.0 | 4938093
Nitrite (N) mg/L <0.010 N/A 4937642 <0.010 0.010| 4937672
Nitrate (N) mg/L <0.10 N/A 4937642 <0.10 0.10 | 4937672
Nitrate + Nitrite (N) mg/L <0.10 N/A 4937642 <0.10 0.10 | 4937672
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV142 EEV143 EEV144
2017/04/10

i i i
COC Number 605301-02-01 605301-02-01 605301-02-01

UNITS MW17-8D | RDL |QCBatch| MW17-85 | RDL [QCBatch| MW17-10D | RDL |QC Batch
Calculated Parameters
Anion Sum me/L 36.8 N/A | 4936806 11.3 N/A | 4936806 25.6 N/A | 4936806
Bicarb. Alkalinity (calc. as CaCO3) [ mg/L 320 1.0 | 4936801 340 1.0 | 4936801 310 1.0 | 4936801
Calculated TDS mg/L 2300 1.0 | 4936813 590 1.0 | 4936813 1600 1.0 | 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L 1.3 1.0 | 4936801 2.1 1.0 | 4936801 <1.0 1.0 | 4936801
Cation Sum me/L 34.7 N/A | 4936806 10.7 N/A | 4936806 25.6 N/A | 4936806
Hardness (CaCO3) mg/L 1500 1.0 | 4936804 470 1.0 | 4936804 1200 1.0 | 4936804
lon Balance (% Difference) % 2.95 N/A | 4936805 2.32 N/A | 4936805 0.120 N/A | 4936805
Langelier Index (@ 20C) N/A 1.13 N/A | 4936811 0.813 N/A | 4936811 0.945 N/A | 4936811
Langelier Index (@ 4C) N/A 0.886 N/A | 4936812 0.565 N/A | 4936812 0.701 N/A | 4936812
Saturation pH (@ 20C) N/A 6.52 N/A | 4936811 7.00 N/A | 4936811 6.57 N/A | 4936811
Saturation pH (@ 4C) N/A 6.76 N/A | 4936812 7.25 N/A | 4936812 6.81 N/A | 4936812
Inorganics
Total Ammonia-N mg/L 2.5 0.050| 4938715 0.44 0.050| 4938715 0.58 0.050| 4938715
Conductivity umho/cm 2800 1.0 | 4937827 1000 1.0 | 4937827 2000 1.0 | 4937827
Dissolved Organic Carbon mg/L 1.8 0.20 | 4937584 2.9 0.20 | 4937584 1.0 0.20 | 4937584
Orthophosphate (P) mg/L <0.010 | 0.010| 4938098 0.015 0.010( 4938098 <0.010 |0.010| 4938098
pH pH 7.65 N/A | 4937828 7.81 N/A | 4937828 7.51 N/A | 4937828
Total Suspended Solids mg/L 170 3 | 4939006 1900 20 | 4939754 240 2 | 4939006
Dissolved Sulphate (504) mg/L 1400 5.0 | 4938104 160 1.0 | 4938104 910 5.0 | 4946383
Alkalinity (Total as CaCO3) mg/L 320 1.0 | 4937823 340 1.0 | 4937823 310 1.0 | 4946220
Dissolved Chloride (Cl) mg/L 36 1.0 | 4938093 40 1.0 | 4938093 21 1.0 | 4946377
Nitrite (N) mg/L <0.010 | 0.010| 4939014 <0.010  [0.010| 4939014 <0.010 |0.010| 4939014
Nitrate (N) mg/L <0.10 0.10 | 4939014 <0.10 0.10 | 4939014 <0.10 0.10 | 4939014
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 4939014 <0.10 0.10 | 4939014 <0.10 0.10 | 4939014
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

RESULTS OF ANALYSES OF WATER

Maxxam ID EEV144 EEV145 EEV145
sampling Date 201175/?;(10 201;9/?14;/11 201;9/:0145/11
COC Number 605301-02-01 605301-02-01 | 605301-02-01

UNITS ML\;\I;;:'SD RDL | QC Batch POND L::_’;‘:p RDL | QC Batch
Calculated Parameters
Bicarb. Alkalinity (calc. as CaCO3) mg/L N/A 1.0 | 4936801 140 N/A 1.0 | 4936801
Calculated TDS mg/L N/A 1.0 | 4936813 870 N/A 1.0 | 4936813
Carb. Alkalinity (calc. as CaCO3) mg/L N/A 1.0 | 4936801 1.1 N/A 1.0 | 4936801
Hardness (CaCO3) mg/L N/A 1.0 [ 4936804 670 N/A 1.0 | 4936804
Langelier Index (@ 20C) N/A N/A N/A | 4936811 0.802 N/A N/A | 4936811
Langelier Index (@ 4C) N/A N/A N/A | 4936812 0.556 N/A N/A | 4936812
Saturation pH (@ 20C) N/A N/A N/A | 4936811 7.13 N/A N/A | 4936811
Saturation pH (@ 4C) N/A N/A N/A | 4936812 7.38 N/A N/A | 4936812
Inorganics
Total Ammonia-N mg/L N/A 0.050( 4938715 <0.050 N/A 0.050| 4938715
Conductivity umho/cm 2000 1.0 | 4937827 1300 N/A 1.0 | 4937260
Total Organic Carbon (TOC) mg/L N/A 0.20 N/A 2.1 2.1 0.20 | 4939254
Orthophosphate (P) mg/L N/A 0.010( 4938098 <0.010 N/A 0.010| 4937417
pH pH 7.50 N/A | 4937828 7.93 N/A N/A | 4937231
Total Phosphorus mg/L N/A 0.004 N/A 0.005 N/A 0.004| 4938578
Total Suspended Solids mg/L N/A 2 | 4939006 <3 N/A 3 | 4937462
Dissolved Sulphate (SO4) mg/L N/A 5.0 | 4946383 460 N/A 2.0 | 4937418
Turbidity NTU N/A N/A N/A 1.5 N/A 0.1 | 4937002
Alkalinity (Total as CaCO3) mg/L N/A 1.0 | 4946220 140 N/A 1.0 | 4937223
Dissolved Chloride (Cl) mg/L N/A 1.0 | 4946377 45 N/A 1.0 | 4937408
Nitrite (N) mg/L N/A 0.010| 4939014 <0.010 N/A 0.010| 4937451
Nitrate (N) mg/L N/A 0.10 | 4939014 0.73 N/A 0.10 | 4937451
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

Maxxam ID EEV132 EEV132 EEV133 EEV134
sampling Date 2011713‘45/10 201;1?:15/10 201171%2/10 201174?340/10
COC Number 605301-01-01 | 605301-01-01 605301-01-01 | 605301-01-01

UNITS| MW17-1D “f;’:’o_l;;lp') RDL MW17-1S MW17-4S RDL |QCBatch
Metals
Dissolved Calcium (Ca) mg/L 320 320 1.0 49 110 0.20 4937519
Dissolved Magnesium (Mg) | mg/L 84 81 0.050 25 90 0.050 | 4937519
Dissolved Potassium (K) mg/L 11 10 0.20 4.0 3.0 0.20 | 4937519
Dissolved Sodium (Na) mg/L 36 35 0.10 160 18 0.10 4937519
Dissolved Aluminum (Al) mg/L 0.0059 0.0059 0.0050 0.018 0.0094 0.0050 | 4937519
Dissolved Antimony (Sb) mg/L |  <0.00050 <0.00050 0.00050 0.0017 <0.00050 | 0.00050 | 4937519
Dissolved Arsenic (As) mg/L <0.0010 <0.0010 0.0010 0.0028 <0.0010 0.0010 | 4937519
Dissolved Barium (Ba) mg/L 0.016 0.016 0.0020 0.076 0.071 0.0020 | 4937519
Dissolved Beryllium (Be) mg/L |  <0.00050 <0.00050 0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Boron (B) mg/L 1.6 1.6 0.010 0.19 0.11 0.010 | 4937519
Dissolved Cadmium (Cd) mg/L |  <0.00010 <0.00010 0.00010 <0.00010 <0.00010 | 0.00010 | 4937519
Dissolved Chromium (Cr) mg/L <0.0050 <0.0050 0.0050 <0.0050 <0.0050 0.0050 | 4937519
Dissolved Cobalt (Co) mg/L |  <0.00050 <0.00050 0.00050 <0.00050 0.00075 0.00050 | 4937519
Dissolved Copper (Cu) mg/L <0.0010 <0.0010 0.0010 0.0030 0.0011 0.0010 | 4937519
Dissolved Iron (Fe) mg/L 0.13 0.13 0.10 <0.10 <0.10 0.10 | 4937519
Dissolved Lead (Pb) mg/L <0.00050 <0.00050 0.00050 <0.00050 <0.00050 0.00050 | 4937519
Dissolved Manganese (Mn) | mg/L 0.011 0.010 0.0020 0.017 0.061 0.0020 | 4937519
Dissolved Molybdenum (Mo) | mg/L <0.00050 <0.00050 0.00050 0.082 0.016 0.00050 | 4937519
Dissolved Nickel (Ni) mg/L <0.0010 <0.0010 0.0010 0.0016 0.0067 0.0010 | 4937519
Dissolved Phosphorus (P) mg/L <0.10 <0.10 0.10 <0.10 <0.10 0.10 | 4937519
Dissolved Selenium (Se) mg/L <0.0020 <0.0020 0.0020 <0.0020 <0.0020 0.0020 | 4937519
Dissolved Silicon (Si) mg/L 7.0 6.8 0.050 2.8 3.9 0.050 | 4937519
Dissolved Silver (Ag) mg/L| <0.00010 <0.00010 0.00010 <0.00010 <0.00010 | 0.00010 | 4937519
Dissolved Strontium (Sr) mg/L 12 12 0.0010 1.8 2.2 0.0010 | 4937519
Dissolved Thallium (Tl) mg/L | <0.000050 <0.000050 [0.000050| <0.000050 <0.000050 | 0.000050| 4937519
Dissolved Titanium (Ti) mg/L <0.0050 <0.0050 0.0050 <0.0050 <0.0050 0.0050 | 4937519
Dissolved Uranium (U) mg/L |  <0.00010 <0.00010 0.00010 0.011 0.026 0.00010 | 4937519
Dissolved Vanadium (V) mg/L |  <0.00050 <0.00050 0.00050 0.0021 0.0012 0.00050 | 4937519
Dissolved Zinc (Zn) mg/L <0.0050 <0.0050 0.0050 <0.0050 <0.0050 0.0050 | 4937519

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID EEV135 EEV136 EEV137 EEV138
. 2017/04/11 2017/04/10 2017/04/10 2017/04/10

Sampling Date 04:45/ 15/:14/ 1?{:28/ 1?{:28/
COC Number 605301-01-01 605301-01-01 | 605301-01-01 605301-01-01

UNITS| MW17-2S RDL MW17-3D MW17-6D RDL MW17-6S RDL |QCBatch
Metals
Dissolved Calcium (Ca) mg/L 79 0.40 120 120 1.0 120 0.40 | 4937519
Dissolved Magnesium (Mg) mg/L 51 0.050 61 39 0.050 57 0.050 | 4937519
Dissolved Potassium (K) mg/L 3.4 0.20 5.0 7.8 0.20 53 0.20 | 4937519
Dissolved Sodium (Na) mg/L 46 0.10 19 13 0.10 31 0.10 | 4937519
Dissolved Aluminum (Al) mg/L 0.0065 0.0050 0.0057 0.0078 0.0050 0.0069 0.0050 | 4937519
Dissolved Antimony (Sb) mg/L |  <0.00050 0.00050 <0.00050 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Arsenic (As) mg/L <0.0010 0.0010 <0.0010 <0.0010 0.0010 <0.0010 0.0010 | 4937519
Dissolved Barium (Ba) mg/L 0.065 0.0020 0.010 0.0051 0.0020 0.019 0.0020 | 4937519
Dissolved Beryllium (Be) mg/L|  <0.00050 0.00050 <0.00050 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Boron (B) mg/L 0.28 0.010 0.20 0.50 0.010 0.38 0.010 | 4937519
Dissolved Cadmium (Cd) mg/L| <0.00010 0.00010 <0.00010 <0.00010 0.00010 <0.00010 0.00010 | 4937519
Dissolved Chromium (Cr) mg/L <0.0050 0.0050 <0.0050 <0.0050 0.0050 <0.0050 0.0050 | 4937519
Dissolved Cobalt (Co) mg/L |  <0.00050 0.00050 <0.00050 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Copper (Cu) mg/L 0.0021 0.0010 <0.0010 <0.0010 0.0010 <0.0010 0.0010 | 4937519
Dissolved Iron (Fe) mg/L <0.10 0.10 <0.10 <0.10 0.10 <0.10 0.10 | 4937519
Dissolved Lead (Pb) mg/L|  <0.00050 0.00050 <0.00050 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Manganese (Mn) | mg/L 0.094 0.0020 0.0038 0.0030 0.0020 0.012 0.0020 | 4937519
Dissolved Molybdenum (Mo) | mg/L 0.030 0.00050 0.0014 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Nickel (Ni) mg/L 0.0040 0.0010 <0.0010 <0.0010 0.0010 <0.0010 0.0010 | 4937519
Dissolved Phosphorus (P) mg/L <0.10 0.10 <0.10 <0.10 0.10 <0.10 0.10 | 4937519
Dissolved Selenium (Se) mg/L <0.0020 0.0020 <0.0020 <0.0020 0.0020 <0.0020 0.0020 | 4937519
Dissolved Silicon (Si) mg/L 33 0.050 10 7.5 0.050 5.6 0.050 | 4937519
Dissolved Silver (Ag) mg/L <0.00010 0.00010 <0.00010 <0.00010 0.00010 <0.00010 0.00010 | 4937519
Dissolved Strontium (Sr) mg/L 5.1 0.0010 15 14 0.0010 7.0 0.0010 | 4937519
Dissolved Thallium (TI) mg/L | <0.000050 |0.000050| <0.000050 <0.000050 |0.000050| <0.000050 |0.000050 | 4937519
Dissolved Titanium (Ti) mg/L <0.0050 0.0050 <0.0050 <0.0050 0.0050 <0.0050 0.0050 | 4937519
Dissolved Uranium (U) mg/L 0.0058 0.00010 0.00019 <0.00010 0.00010 0.00060 0.00010 | 4937519
Dissolved Vanadium (V) mg/L 0.00086 0.00050 <0.00050 <0.00050 0.00050 <0.00050 0.00050 | 4937519
Dissolved Zinc (Zn) mg/L <0.0050 0.0050 <0.0050 <0.0050 0.0050 <0.0050 0.0050 | 4937519

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

Maxxam ID EEV139 EEV140 EEV141 EEV142
sampling Date 201173/?040/10 201172/?52/10 201172/?512/10 20117?{:05210
COC Number 605301-01-01 605301-01-01 | 605301-01-01 | 605301-02-01

UNITS| MW17-95 RDL MW17-9D MW17-99D MW17-8D RDL |QCBatch
Metals
Dissolved Calcium (Ca) mg/L 110 0.20 350 350 440 0.40 | 4937519
Dissolved Magnesium (Mg) mg/L 110 0.050 88 89 100 0.050 | 4937519
Dissolved Potassium (K) mg/L 3.1 0.20 22 22 17 0.20 | 4937519
Dissolved Sodium (Na) mg/L 79 0.10 170 170 83 0.10 | 4937519
Dissolved Aluminum (Al) mg/L 0.0059 0.0050 0.016 0.0077 0.0078 0.0050 | 4937519
Dissolved Antimony (Sb) mg/L <0.00050 0.00050 <0.00050 <0.00050 <0.00050 0.00050 | 4937519
Dissolved Arsenic (As) mg/L <0.0010 0.0010 <0.0010 <0.0010 0.0010 0.0010 | 4937519
Dissolved Barium (Ba) mg/L 0.023 0.0020 0.0094 0.010 0.015 0.0020 | 4937519
Dissolved Beryllium (Be) mg/L |  <0.00050 0.00050 <0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Boron (B) mg/L 0.096 0.010 3.9 3.9 2.4 0.010 | 4937519
Dissolved Cadmium (Cd) mg/L| <0.00010 0.00010 <0.00010 <0.00010 <0.00010 | 0.00010 | 4937519
Dissolved Chromium (Cr) mg/L <0.0050 0.0050 <0.0050 <0.0050 <0.0050 0.0050 | 4937519
Dissolved Cobalt (Co) mg/L 0.0012 0.00050 <0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Copper (Cu) mg/L <0.0010 0.0010 <0.0010 <0.0010 <0.0010 0.0010 | 4937519
Dissolved Iron (Fe) mg/L <0.10 0.10 <0.10 <0.10 <0.10 0.10 | 4937519
Dissolved Lead (Pb) mg/L |  <0.00050 0.00050 <0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Manganese (Mn) | mg/L 0.031 0.0020 0.0084 0.0079 0.019 0.0020 | 4937519
Dissolved Molybdenum (Mo) | mg/L 0.00070 0.00050 <0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Nickel (Ni) mg/L 0.0022 0.0010 <0.0010 <0.0010 <0.0010 0.0010 | 4937519
Dissolved Phosphorus (P) mg/L <0.10 0.10 <0.10 <0.10 <0.10 0.10 | 4937519
Dissolved Selenium (Se) mg/L 0.0020 0.0020 <0.0020 <0.0020 <0.0020 0.0020 | 4937519
Dissolved Silicon (Si) mg/L 4.4 0.050 4.1 4.0 3.9 0.050 | 4937519
Dissolved Silver (Ag) mg/L <0.00010 0.00010 <0.00010 <0.00010 <0.00010 0.00010 | 4937519
Dissolved Strontium (Sr) mg/L 3.5 0.0010 8.1 8.2 10 0.0010 | 4937519
Dissolved Thallium (TI) mg/L | <0.000050 |0.000050| <0.000050 <0.000050 <0.000050 | 0.000050 | 4937519
Dissolved Titanium (Ti) mg/L <0.0050 0.0050 <0.0050 <0.0050 <0.0050 0.0050 | 4937519
Dissolved Uranium (U) mg/L 0.0036 0.00010 0.00033 0.00033 0.00054 0.00010 | 4937519
Dissolved Vanadium (V) mg/L |  <0.00050 0.00050 <0.00050 <0.00050 <0.00050 | 0.00050 | 4937519
Dissolved Zinc (Zn) mg/L <0.0050 0.0050 <0.0050 <0.0050 <0.0050 0.0050 | 4937519

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID EEV143 EEV144 EEV145
. 2017/04/10 2017/04/10 2017/04/11

Sampling Date 1?{:56/ 12:34/ 05:15/
€OC Number 605301-02-01 605301-02-01 605301-02-01

UNITS| MW17-8S RDL |QCBatch| MW17-10D RDL |QCBatch POND RDL |QCBatch
Metals
Dissolved Calcium (Ca) mg/L 91 0.20 | 4937519 360 1.0 | 4946951 180 0.05 | 4941831
Dissolved Magnesium (Mg) | mg/L 59 0.050 | 4937519 81 0.050 | 4946951 53 0.05 | 4941831
Dissolved Potassium (K) mg/L 2.9 0.20 | 4937519 5.8 0.20 | 4946951 6 1 4941831
Dissolved Sodium (Na) mg/L 28 0.10 | 4937519 19 0.10 | 4946951 36 0.5 |4941831
Dissolved Aluminum (Al) mg/L 0.0077 0.0050 | 4937519 <0.0050 0.0050 | 4946951 N/A N/A N/A
Total Aluminum (Al) mg/L N/A N/A N/A N/A N/A N/A 0.047 0.0050 | 4941659
Dissolved Antimony (Sb) mg/L <0.00050 0.00050 | 4937519 |  <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Antimony (Sb) mg/L N/A N/A N/A N/A N/A N/A <0.00050 0.00050 | 4941659
Dissolved Arsenic (As) mg/L 0.0010 0.0010 | 4937519 <0.0010 0.0010 | 4946951 N/A N/A N/A
Total Arsenic (As) mg/L N/A N/A N/A N/A N/A N/A <0.0010 0.0010 | 4941659
Dissolved Barium (Ba) mg/L 0.023 0.0020 | 4937519 0.0073 0.0020 | 4946951 N/A N/A N/A
Total Barium (Ba) mg/L N/A N/A N/A N/A N/A N/A 0.038 0.0020 | 4941659
Dissolved Beryllium (Be) mg/L|  <0.00050 0.00050 | 4937519 |  <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Beryllium (Be) mg/L N/A N/A N/A N/A N/A N/A <0.00050 0.00050 | 4941659
Dissolved Boron (B) mg/L 0.22 0.010 | 4937519 0.39 0.010 | 4946951 N/A N/A N/A
Total Boron (B) mg/L N/A N/A N/A N/A N/A N/A 0.24 0.010 | 4941659
Dissolved Cadmium (Cd) mg/L <0.00010 0.00010 | 4937519 |  <0.00010 0.00010 | 4946951 N/A N/A N/A
Total Cadmium (Cd) mg/L N/A N/A N/A N/A N/A N/A <0.00010 0.00010 | 4941659
Total Calcium (Ca) mg/L N/A N/A N/A N/A N/A N/A 170 0.20 | 4941659
Dissolved Chromium (Cr) mg/L <0.0050 0.0050 | 4937519 <0.0050 0.0050 | 4946951 N/A N/A N/A
Total Chromium (Cr) mg/L N/A N/A N/A N/A N/A N/A <0.0050 0.0050 | 4941659
Dissolved Cobalt (Co) mg/L|  <0.00050 0.00050 | 4937519 |  <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Cobalt (Co) mg/L N/A N/A N/A N/A N/A N/A <0.00050 0.00050 | 4941659
Dissolved Copper (Cu) mg/L <0.0010 0.0010 | 4937519 <0.0010 0.0010 | 4946951 N/A N/A N/A
Total Copper (Cu) mg/L N/A N/A N/A N/A N/A N/A 0.0014 0.0010 | 4941659
Dissolved Iron (Fe) mg/L 0.13 0.10 | 4937519 <0.10 0.10 | 4946951 N/A N/A N/A
Total Iron (Fe) mg/L N/A N/A N/A N/A N/A N/A <0.10 0.10 | 4941659
Dissolved Lead (Pb) mg/L|  <0.00050 0.00050 | 4937519 |  <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Lead (Pb) mg/L N/A N/A N/A N/A N/A N/A <0.00050 0.00050 | 4941659
Total Magnesium (Mg) mg/L N/A N/A N/A N/A N/A N/A 52 0.050 | 4941659
Dissolved Manganese (Mn) | mg/L 0.021 0.0020 | 4937519 0.0055 0.0020 | 4946951 N/A N/A N/A
Total Manganese (Mn) mg/L N/A N/A N/A N/A N/A N/A 0.0046 0.0020 | 4941659
Dissolved Molybdenum (Mo) | mg/L 0.0019 0.00050 | 4937519 |  <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Molybdenum (Mo) mg/L N/A N/A N/A N/A N/A N/A 0.0085 0.00050 | 4941659

N/A = Not Applicable

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID EEV143 EEV144 EEV145
. 2017/04/10 2017/04/10 2017/04/11

Sampling Date 1?{:56/ 12:34/ 05:15/
COC Number 605301-02-01 605301-02-01 605301-02-01

UNITS| MW17-8S RDL |QCBatch| MW17-10D RDL |QCBatch POND RDL |QCBatch
Dissolved Nickel (Ni) mg/L 0.0014 0.0010 | 4937519 <0.0010 0.0010 | 4946951 N/A N/A N/A
Total Nickel (Ni) mg/L N/A N/A N/A N/A N/A N/A 0.0049 0.0010 | 4941659
Dissolved Phosphorus (P) mg/L 0.10 0.10 | 4937519 <0.10 0.10 | 4946951 N/A N/A N/A
Total Potassium (K) mg/L N/A N/A N/A N/A N/A N/A 5.4 0.20 | 4941659
Dissolved Selenium (Se) mg/L <0.0020 0.0020 | 4937519 <0.0020 0.0020 | 4946951 N/A N/A N/A
Total Selenium (Se) mg/L N/A N/A N/A N/A N/A N/A <0.0020 0.0020 | 4941659
Dissolved Silicon (Si) mg/L 3.9 0.050 | 4937519 8.1 0.050 | 4946951 N/A N/A N/A
Total Silicon (Si) mg/L N/A N/A N/A N/A N/A N/A 1.5 0.050 | 4941659
Dissolved Silver (Ag) mg/L| <0.00010 0.00010 | 4937519 |  <0.00010 0.00010 | 4946951 N/A N/A N/A
Total Silver (Ag) mg/L N/A N/A N/A N/A N/A N/A <0.00010 0.00010 | 4941659
Total Sodium (Na) mg/L N/A N/A N/A N/A N/A N/A 32 0.10 | 4941659
Dissolved Strontium (Sr) mg/L 3.2 0.0010 | 4937519 11 0.0010 | 4946951 N/A N/A N/A
Total Strontium (Sr) mg/L N/A N/A N/A N/A N/A N/A 4.8 0.0010 | 4941659
Dissolved Thallium (TI) mg/L | <0.000050 |0.000050| 4937519 | <0.000050 |0.000050| 4946951 N/A N/A N/A
Total Thallium (Tl) mg/L N/A N/A N/A N/A N/A N/A <0.000050 | 0.000050 | 4941659
Dissolved Titanium (Ti) mg/L <0.0050 0.0050 | 4937519 <0.0050 0.0050 | 4946951 N/A N/A N/A
Total Titanium (Ti) mg/L N/A N/A N/A N/A N/A N/A <0.0050 0.0050 | 4941659
Dissolved Uranium (U) mg/L 0.00070 0.00010 | 4937519 0.00011 0.00010 | 4946951 N/A N/A N/A
Dissolved Vanadium (V) mg/L 0.00066 0.00050 | 4937519 <0.00050 0.00050 | 4946951 N/A N/A N/A
Total Vanadium (V) mg/L N/A N/A N/A N/A N/A N/A <0.00050 0.00050 | 4941659
Dissolved Zinc (Zn) mg/L <0.0050 0.0050 | 4937519 <0.0050 0.0050 | 4946951 N/A N/A N/A
Total Zinc (Zn) mg/L N/A N/A N/A N/A N/A N/A <0.0050 0.0050 | 4941659

N/A = Not Applicable

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV132 Collected: 2017/04/10
Sample ID: MW17-1D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937823 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937827 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938710 N/A 2017/04/18 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal
pH AT 4937828 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4939006 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID: EEV132 Dup Collected: 2017/04/10
Sample ID: MW17-1D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
Maxxam ID: EEV133 Collected: 2017/04/10
Sample ID: MW17-1S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4938932 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938710 N/A 2017/04/18 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937672 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd

Client Project #: 1771656 (1000/1003)

Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV133 Collected: 2017/04/10
Sample ID: MW17-1S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Total Suspended Solids BAL 4937582 2017/04/12 2017/04/12 Xue Zheng Li( Scott)
Maxxam ID: EEV134 Collected: 2017/04/10
Sample ID: MW17-4S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938710 N/A 2017/04/18 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937642 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4939006 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID: EEV135 Collected: 2017/04/11
Sample ID: MW17-2S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938710 N/A 2017/04/18 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937672 N/A 2017/04/13 Chandra Nandlal
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd

Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV135 Collected: 2017/04/11
Sample ID: MW17-2S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Total Suspended Solids BAL 4937582 2017/04/12 2017/04/12 Xue Zheng Li( Scott)
Maxxam ID: EEV136 Collected: 2017/04/10
Sample ID: MW17-3D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4939006 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID:  EEV136 Dup Collected: 2017/04/10
Sample ID: MW17-3D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal
Maxxam ID:  EEV137 Collected: 2017/04/10
Sample ID: MW17-6D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk

Page 17 of 36

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 Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd

Client Project #: 1771656 (1000/1003)

Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV137 Collected: 2017/04/10
Sample ID: MW17-6D Shipped:
Matrix: Water Received: 2017/04/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937672 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Total Suspended Solids BAL 4939754 2017/04/13 2017/04/13 Arpan Shah

Maxxam ID: EEV138 Collected: 2017/04/10

Sample ID: MW17-6S Shipped:
Matrix: Water Received: 2017/04/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937642 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4937462 2017/04/12 2017/04/13 Bansari Ray
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV139 Collected: 2017/04/10
Sample ID: MW17-9S Shipped:
Matrix: Water Received: 2017/04/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937642 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4937540 2017/04/12 2017/04/12 Arpan Shah

Maxxam ID: EEV140 Collected: 2017/04/10

Sample ID: MW17-9D Shipped:
Matrix: Water Received: 2017/04/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937642 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4937540 2017/04/12 2017/04/12 Arpan Shah
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd

Client Project #: 1771656 (1000/1003)

Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV140 Dup Collected: 2017/04/10
Sample ID: MW17-9D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Maxxam ID: EEV141 Collected: 2017/04/10
Sample ID: MW17-99D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937613 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937809 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937672 N/A 2017/04/13 Chandra Nandlal
pH AT 4937811 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4937540 2017/04/12 2017/04/12 Arpan Shah
Maxxam ID: EEV142 Collected: 2017/04/10
Sample ID: MW17-8D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937823 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937827 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/13 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/13 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal

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 Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd

Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV142 Collected: 2017/04/10
Sample ID: MW17-8D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
pH AT 4937828 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4939006 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID: EEV143 Collected: 2017/04/10
Sample ID: MW17-8S Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937823 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4938093 N/A 2017/04/17 Alina Dobreanu
Conductivity AT 4937827 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4937519 N/A 2017/04/17 Thao Nguyen
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal
pH AT 4937828 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4938104 N/A 2017/04/17 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Total Suspended Solids BAL 4939754 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID: EEV144 Collected: 2017/04/10
Sample ID: MW17-10D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4946220 N/A 2017/04/20 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/17 Automated Statchk
Chloride by Automated Colourimetry KONE 4946377 N/A 2017/04/20 Alina Dobreanu
Conductivity AT 4937827 N/A 2017/04/13 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4937584 N/A 2017/04/13 Anastasia Hamanov
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/17 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4946951 N/A 2017/04/20 Cristina Petran
lon Balance (% Difference) CALC 4936805 N/A 2017/04/18 Automated Statchk
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV144 Collected: 2017/04/10
Sample ID: MW17-10D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Anion and Cation Sum CALC 4936806 N/A 2017/04/17 Automated Statchk
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4939014 N/A 2017/04/13 Chandra Nandlal
pH AT 4937828 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4938098 N/A 2017/04/17 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/18 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/18 Automated Statchk
Sulphate by Automated Colourimetry KONE 4946383 N/A 2017/04/20 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/18 Automated Statchk
Low Level Total Suspended Solids BAL 4939006 2017/04/13 2017/04/13 Arpan Shah
Maxxam ID: EEV144 Dup Collected: 2017/04/10
Sample ID: MW17-10D Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 4937827 N/A 2017/04/13 Surinder Rai
pH AT 4937828 N/A 2017/04/13 Surinder Rai
Maxxam ID: EEV145 Collected: 2017/04/11
Sample ID: POND Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4937223 N/A 2017/04/13 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4936801 N/A 2017/04/13 Automated Statchk
Chloride by Automated Colourimetry KONE 4937408 N/A 2017/04/13 Alina Dobreanu
Conductivity AT 4937260 N/A 2017/04/13 Surinder Rai
Hardness (calculated as CaCO3) 4936804 N/A 2017/04/19 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 4941831 2017/04/17 2017/04/18 Azita Fazaeli
Total Metals Analysis by ICPMS ICP/MS 4941659 N/A 2017/04/17 Kevin Comerford
Total Ammonia-N LACH/NH4 4938715 N/A 2017/04/17 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4937451 N/A 2017/04/13 Chandra Nandlal
pH AT 4937231 N/A 2017/04/13 Surinder Rai
Orthophosphate KONE 4937417 N/A 2017/04/13 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4936811 N/A 2017/04/19 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4936812 N/A 2017/04/19 Automated Statchk
Sulphate by Automated Colourimetry KONE 4937418 N/A 2017/04/13 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4936813 N/A 2017/04/19 Automated Statchk
Total Organic Carbon (TOC) TOCV/NDIR 4939254 N/A 2017/04/13 Anastasia Hamanov
Total Phosphorus (Colourimetric) LACH/P 4938578 2017/04/13 2017/04/13 Sarabijit Raina
Low Level Total Suspended Solids BAL 4937462 2017/04/12 2017/04/13 Bansari Ray
Turbidity AT 4937002 N/A 2017/04/12 Tahir Anwar
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A Bureau Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

TEST SUMMARY
Maxxam ID: EEV145 Dup Collected: 2017/04/11
Sample ID: POND Shipped:
Matrix: Water Received: 2017/04/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Organic Carbon (TOC) TOCV/NDIR 4939254 N/A 2017/04/13 Anastasia Hamanov
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

GENERAL COMMENTS

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

Package 1 0.3°C
Package 2 -0.7°C

Sample EEV133 [MW17-1S] : Nitrite+Nitrate: Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.
ortho-Phosphate > Total Phosphorus: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Results relate only to the items tested.

Page 24 of 36

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 Verllas Group Company

Maxxam Job #: B772423
Report Date: 2017/04/20

Golder Associates Ltd
Client Project #: 1771656 (1000/1003)

Sampler Initials: TP

QUALITY ASSURANCE REPORT

QA/QC Date
Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits

4937002 TA1l Spiked Blank Turbidity 2017/04/12 99 % 85-115

4937002 TAl1l Method Blank Turbidity 2017/04/12 <0.1 NTU

4937002 TA1 RPD Turbidity 2017/04/12 5.4 % 20

4937223 SAU Spiked Blank Alkalinity (Total as CaCO3) 2017/04/12 96 % 85-115

4937223 SAU Method Blank Alkalinity (Total as CaCO3) 2017/04/12 <1.0 mg/L

4937223 SAU RPD Alkalinity (Total as CaCO3) 2017/04/12 0.74 % 20

4937231 SAU Spiked Blank pH 2017/04/12 101 % 98 - 103

4937231 SAU RPD pH 2017/04/12 0.068 % N/A

4937260 SAU Spiked Blank Conductivity 2017/04/12 100 % 85-115

4937260 SAU Method Blank Conductivity 2017/04/12 <1.0 umho/c

4937260 SAU RPD Conductivity 2017/04/12 0.16 % 25

4937408 ADB Matrix Spike Dissolved Chloride (Cl) 2017/04/13 96 % 80-120

4937408 ADB Spiked Blank Dissolved Chloride (Cl) 2017/04/13 103 % 80-120

4937408 ADB Method Blank Dissolved Chloride (Cl) 2017/04/13 <1.0 mg/L

4937408 ADB RPD Dissolved Chloride (Cl) 2017/04/13 1.2 % 20

4937417 ADB Matrix Spike Orthophosphate (P) 2017/04/13 110 % 75-125

4937417 ADB Spiked Blank Orthophosphate (P) 2017/04/13 101 % 80-120

4937417 ADB Method Blank Orthophosphate (P) 2017/04/13 <0.010 mg/L

4937417 ADB RPD Orthophosphate (P) 2017/04/13 18 % 25

4937418 ADB Matrix Spike Dissolved Sulphate (S04) 2017/04/13 NC % 75-125

4937418 ADB Spiked Blank Dissolved Sulphate (SO4) 2017/04/13 105 % 80-120

4937418 ADB Method Blank Dissolved Sulphate (S04) 2017/04/13 <1.0 mg/L

4937418 ADB RPD Dissolved Sulphate (SO4) 2017/04/13 0.15 % 20

4937451 C_N Matrix Spike Nitrite (N) 2017/04/13 94 %  80-120
Nitrate (N) 2017/04/13 99 % 80-120

4937451 C_N Spiked Blank Nitrite (N) 2017/04/13 94 %  80-120
Nitrate (N) 2017/04/13 105 % 80-120

4937451 C_N Method Blank Nitrite (N) 2017/04/13 <0.010 mg/L
Nitrate (N) 2017/04/13 <0.10 mg/L

4937451 C_N RPD Nitrite (N) 2017/04/13 NC % 20
Nitrate (N) 2017/04/13 NC % 20

4937462 RAY QC Standard Total Suspended Solids 2017/04/13 96 % 85-115

4937462 RAY Method Blank Total Suspended Solids 2017/04/13 <1 mg/L

4937462 RAY RPD Total Suspended Solids 2017/04/13 NC % 25

4937519 TNG Matrix Spike [EEV132-04] Dissolved Aluminum (Al) 2017/04/13 99 % 80-120
Dissolved Antimony (Sb) 2017/04/13 105 % 80-120
Dissolved Arsenic (As) 2017/04/13 101 % 80-120
Dissolved Barium (Ba) 2017/04/13 100 % 80-120
Dissolved Beryllium (Be) 2017/04/13 98 % 80-120
Dissolved Boron (B) 2017/04/13 NC % 80-120
Dissolved Cadmium (Cd) 2017/04/13 102 % 80-120
Dissolved Calcium (Ca) 2017/04/13 NC % 80-120
Dissolved Chromium (Cr) 2017/04/13 99 % 80-120
Dissolved Cobalt (Co) 2017/04/13 97 % 80-120
Dissolved Copper (Cu) 2017/04/13 99 % 80-120
Dissolved Iron (Fe) 2017/04/13 98 % 80-120
Dissolved Lead (Pb) 2017/04/13 96 % 80-120
Dissolved Magnesium (Mg) 2017/04/13 NC % 80-120
Dissolved Manganese (Mn) 2017/04/13 99 % 80-120
Dissolved Molybdenum (Mo) 2017/04/13 105 % 80-120
Dissolved Nickel (Ni) 2017/04/13 96 % 80-120
Dissolved Phosphorus (P) 2017/04/13 111 % 80-120
Dissolved Potassium (K) 2017/04/13 97 % 80-120
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Dissolved Selenium (Se) 2017/04/13 82 % 80-120
Dissolved Silicon (Si) 2017/04/13 96 % 80-120
Dissolved Silver (Ag) 2017/04/13 38 (1) % 80-120
Dissolved Sodium (Na) 2017/04/13 NC % 80-120
Dissolved Strontium (Sr) 2017/04/13 NC % 80-120
Dissolved Thallium (TI) 2017/04/13 96 % 80-120
Dissolved Titanium (Ti) 2017/04/13 99 % 80-120
Dissolved Uranium (U) 2017/04/13 100 % 80-120
Dissolved Vanadium (V) 2017/04/13 99 % 80-120
Dissolved Zinc (Zn) 2017/04/13 95 % 80-120
4937519 TNG Spiked Blank Dissolved Aluminum (Al) 2017/04/13 100 % 80-120
Dissolved Antimony (Sb) 2017/04/13 103 % 80-120
Dissolved Arsenic (As) 2017/04/13 99 % 80-120
Dissolved Barium (Ba) 2017/04/13 101 % 80-120
Dissolved Beryllium (Be) 2017/04/13 100 % 80-120
Dissolved Boron (B) 2017/04/13 99 % 80-120
Dissolved Cadmium (Cd) 2017/04/13 101 % 80-120
Dissolved Calcium (Ca) 2017/04/13 95 % 80-120
Dissolved Chromium (Cr) 2017/04/13 98 % 80-120
Dissolved Cobalt (Co) 2017/04/13 98 % 80-120
Dissolved Copper (Cu) 2017/04/13 101 % 80-120
Dissolved Iron (Fe) 2017/04/13 98 % 80-120
Dissolved Lead (Pb) 2017/04/13 97 % 80-120
Dissolved Magnesium (Mg) 2017/04/13 98 % 80-120
Dissolved Manganese (Mn) 2017/04/13 98 % 80-120
Dissolved Molybdenum (Mo) 2017/04/13 101 % 80-120
Dissolved Nickel (Ni) 2017/04/13 98 % 80-120
Dissolved Phosphorus (P) 2017/04/13 112 % 80-120
Dissolved Potassium (K) 2017/04/13 98 % 80-120
Dissolved Selenium (Se) 2017/04/13 96 % 80-120
Dissolved Silicon (Si) 2017/04/13 99 % 80-120
Dissolved Silver (Ag) 2017/04/13 98 % 80-120
Dissolved Sodium (Na) 2017/04/13 97 % 80-120
Dissolved Strontium (Sr) 2017/04/13 100 % 80-120
Dissolved Thallium (TI) 2017/04/13 97 % 80-120
Dissolved Titanium (Ti) 2017/04/13 99 % 80-120
Dissolved Uranium (U) 2017/04/13 98 % 80-120
Dissolved Vanadium (V) 2017/04/13 97 % 80-120
Dissolved Zinc (Zn) 2017/04/13 98 % 80-120
4937519 TNG Method Blank Dissolved Aluminum (Al) 2017/04/13 <0.0050 mg/L
Dissolved Antimony (Sb) 2017/04/13 <0.00050 mg/L
Dissolved Arsenic (As) 2017/04/13 <0.0010 mg/L
Dissolved Barium (Ba) 2017/04/13 <0.0020 mg/L
Dissolved Beryllium (Be) 2017/04/13 <0.00050 mg/L
Dissolved Boron (B) 2017/04/13 <0.010 mg/L
Dissolved Cadmium (Cd) 2017/04/13 <0.00010 mg/L
Dissolved Calcium (Ca) 2017/04/13 <0.20 mg/L
Dissolved Chromium (Cr) 2017/04/13 <0.0050 mg/L
Dissolved Cobalt (Co) 2017/04/13 <0.00050 mg/L
Dissolved Copper (Cu) 2017/04/13 <0.0010 mg/L
Dissolved Iron (Fe) 2017/04/13 <0.10 mg/L
Dissolved Lead (Pb) 2017/04/13 <0.00050 mg/L
Dissolved Magnesium (Mg) 2017/04/13 <0.050 mg/L
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Dissolved Manganese (Mn) 2017/04/13 <0.0020 mg/L
Dissolved Molybdenum (Mo) 2017/04/13 <0.00050 mg/L
Dissolved Nickel (Ni) 2017/04/13 <0.0010 mg/L
Dissolved Phosphorus (P) 2017/04/13 <0.10 mg/L
Dissolved Potassium (K) 2017/04/13 <0.20 mg/L
Dissolved Selenium (Se) 2017/04/13 <0.0020 mg/L
Dissolved Silicon (Si) 2017/04/13 <0.050 mg/L
Dissolved Silver (Ag) 2017/04/13 <0.00010 mg/L
Dissolved Sodium (Na) 2017/04/13 <0.10 mg/L
Dissolved Strontium (Sr) 2017/04/13 <0.0010 mg/L
Dissolved Thallium (TI) 2017/04/13 <0.000050 mg/L
Dissolved Titanium (Ti) 2017/04/13 <0.0050 mg/L
Dissolved Uranium (U) 2017/04/13 <0.00010 mg/L
Dissolved Vanadium (V) 2017/04/13 <0.00050 mg/L
Dissolved Zinc (Zn) 2017/04/13 <0.0050 mg/L
4937519 TNG RPD [EEV132-04] Dissolved Aluminum (Al) 2017/04/13 0.24 % 20
Dissolved Antimony (Sb) 2017/04/13 NC % 20
Dissolved Arsenic (As) 2017/04/13 NC % 20
Dissolved Barium (Ba) 2017/04/13 0.20 % 20
Dissolved Beryllium (Be) 2017/04/13 NC % 20
Dissolved Boron (B) 2017/04/13 0.70 % 20
Dissolved Cadmium (Cd) 2017/04/13 NC % 20
Dissolved Calcium (Ca) 2017/04/13 14 % 20
Dissolved Chromium (Cr) 2017/04/13 NC % 20
Dissolved Cobalt (Co) 2017/04/13 NC % 20
Dissolved Copper (Cu) 2017/04/13 NC % 20
Dissolved Iron (Fe) 2017/04/13 3.2 % 20
Dissolved Lead (Pb) 2017/04/13 NC % 20
Dissolved Magnesium (Mg) 2017/04/13 3.2 % 20
Dissolved Manganese (Mn) 2017/04/13 6.0 % 20
Dissolved Molybdenum (Mo) 2017/04/13 NC % 20
Dissolved Nickel (Ni) 2017/04/13 NC % 20
Dissolved Phosphorus (P) 2017/04/13 NC % 20
Dissolved Potassium (K) 2017/04/13 43 % 20
Dissolved Selenium (Se) 2017/04/13 NC % 20
Dissolved Silicon (Si) 2017/04/13 2.2 % 20
Dissolved Silver (Ag) 2017/04/13 NC % 20
Dissolved Sodium (Na) 2017/04/13 2.8 % 20
Dissolved Strontium (Sr) 2017/04/13 4.2 % 20
Dissolved Thallium (TI) 2017/04/13 NC % 20
Dissolved Titanium (Ti) 2017/04/13 NC % 20
Dissolved Uranium (U) 2017/04/13 NC % 20
Dissolved Vanadium (V) 2017/04/13 NC % 20
Dissolved Zinc (Zn) 2017/04/13 NC % 20
4937540 AS6 QC Standard Total Suspended Solids 2017/04/12 99 % 85-115
4937540 AS6 Method Blank Total Suspended Solids 2017/04/12 <1 mg/L
4937540 AS6 RPD Total Suspended Solids 2017/04/12 4.7 % 25
4937582 XZH QC Standard Total Suspended Solids 2017/04/12 96 % 85-115
4937582 XZH Method Blank Total Suspended Solids 2017/04/12 <10 mg/L
4937582 XZH RPD Total Suspended Solids 2017/04/12 4.6 % 25
4937584 AHA Matrix Spike Dissolved Organic Carbon 2017/04/13 103 % 80-120
4937584 AHA Spiked Blank Dissolved Organic Carbon 2017/04/13 104 % 80-120
4937584 AHA Method Blank Dissolved Organic Carbon 2017/04/13 <0.20 mg/L
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4937584 AHA RPD Dissolved Organic Carbon 2017/04/13 1.6 % 20
4937613 SAU Spiked Blank Alkalinity (Total as CaCO3) 2017/04/13 97 % 85-115
4937613 SAU Method Blank Alkalinity (Total as CaCO3) 2017/04/13 <1.0 mg/L
4937613 SAU RPD Alkalinity (Total as CaCO3) 2017/04/13 1.2 % 20
4937642 C_N Matrix Spike Nitrite (N) 2017/04/13 97 % 80-120
Nitrate (N) 2017/04/13 102 %  80-120
4937642 C_N Spiked Blank Nitrite (N) 2017/04/13 96 % 80-120
Nitrate (N) 2017/04/13 103 %  80-120
4937642 C_N Method Blank Nitrite (N) 2017/04/13 <0.010 mg/L
Nitrate (N) 2017/04/13 <0.10 mg/L
4937642 C_N RPD Nitrite (N) 2017/04/13 NC % 20
Nitrate (N) 2017/04/13 NC % 20
4937672 C_N Matrix Spike Nitrite (N) 2017/04/13 95 % 80-120
Nitrate (N) 2017/04/13 102 %  80-120
4937672 C_N Spiked Blank Nitrite (N) 2017/04/13 96 % 80-120
Nitrate (N) 2017/04/13 106 %  80-120
4937672 C_N Method Blank Nitrite (N) 2017/04/13 <0.010 mg/L
Nitrate (N) 2017/04/13 <0.10 mg/L
4937672 C_N RPD Nitrite (N) 2017/04/13 NC % 20
Nitrate (N) 2017/04/13 NC % 20
4937809 SAU Spiked Blank Conductivity 2017/04/13 100 % 85-115
4937809 SAU Method Blank Conductivity 2017/04/13 <1.0 umho/c
4937809 SAU RPD Conductivity 2017/04/13 0.21 % 25
4937811 SAU Spiked Blank pH 2017/04/13 101 % 98 - 103
4937811 SAU RPD pH 2017/04/13 0.34 % N/A
4937823 SAU Spiked Blank Alkalinity (Total as CaCO3) 2017/04/13 96 % 85-115
4937823 SAU Method Blank Alkalinity (Total as CaCO3) 2017/04/13 <1.0 mg/L
4937827 SAU Spiked Blank Conductivity 2017/04/13 100 % 85-115
4937827 SAU Method Blank Conductivity 2017/04/13 <1.0 umho/c
4937827 SAU RPD [EEV144-01] Conductivity 2017/04/13 0 % 25
4937828 SAU Spiked Blank pH 2017/04/13 101 % 98 - 103
4937828 SAU RPD [EEV144-01] pH 2017/04/13 0.14 % N/A
4938093 ADB Matrix Spike [EEV140-01] Dissolved Chloride (Cl) 2017/04/17 NC % 80-120
4938093 ADB Spiked Blank Dissolved Chloride (Cl) 2017/04/17 103 % 80-120
4938093 ADB Method Blank Dissolved Chloride (Cl) 2017/04/17 <1.0 mg/L
4938093 ADB RPD [EEV140-01] Dissolved Chloride (Cl) 2017/04/17 4.0 % 20
4938098 ADB Matrix Spike [EEV140-01] Orthophosphate (P) 2017/04/17 110 % 75-125
4938098 ADB Spiked Blank Orthophosphate (P) 2017/04/17 101 % 80-120
4938098 ADB Method Blank Orthophosphate (P) 2017/04/17 <0.010 mg/L
4938098 ADB RPD [EEV140-01] Orthophosphate (P) 2017/04/17 NC % 25
4938104 ADB Matrix Spike [EEV140-01] Dissolved Sulphate (SO4) 2017/04/17 NC % 75-125
4938104 ADB Spiked Blank Dissolved Sulphate (SO4) 2017/04/17 105 % 80-120
4938104 ADB Method Blank Dissolved Sulphate (504) 2017/04/17 <1.0 mg/L
4938104 ADB RPD [EEV140-01] Dissolved Sulphate (SO4) 2017/04/17 0.18 % 20
4938578 SNR Matrix Spike Total Phosphorus 2017/04/13 88 % 80-120
4938578 SNR QC Standard Total Phosphorus 2017/04/13 91 % 80-120
4938578 SNR Spiked Blank Total Phosphorus 2017/04/13 92 % 80-120
4938578 SNR Method Blank Total Phosphorus 2017/04/13 <0.004 mg/L
4938578 SNR RPD Total Phosphorus 2017/04/13 NC % 20
4938710 COP Matrix Spike Total Ammonia-N 2017/04/18 92 % 80-120
4938710 COP Spiked Blank Total Ammonia-N 2017/04/18 99 % 85-115
4938710 COP Method Blank Total Ammonia-N 2017/04/18 <0.050 mg/L
4938710 COP RPD Total Ammonia-N 2017/04/18 12 % 20
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4938715 COP Matrix Spike [EEV140-02] Total Ammonia-N 2017/04/17 NC % 80-120

4938715 COP Spiked Blank Total Ammonia-N 2017/04/17 99 % 85-115

4938715 COP Method Blank Total Ammonia-N 2017/04/17 <0.050 mg/L

4938715 COP RPD [EEV140-02] Total Ammonia-N 2017/04/17 0.42 % 20

4938932 AHA Matrix Spike Dissolved Organic Carbon 2017/04/13 103 % 80-120

4938932 AHA Spiked Blank Dissolved Organic Carbon 2017/04/13 107 % 80-120

4938932 AHA Method Blank Dissolved Organic Carbon 2017/04/13 <0.20 mg/L

4938932 AHA RPD Dissolved Organic Carbon 2017/04/13 0.38 % 20

4939006 AS6 QC Standard Total Suspended Solids 2017/04/13 95 % 85-115

4939006 AS6 Method Blank Total Suspended Solids 2017/04/13 <1 mg/L

4939006 AS6 RPD Total Suspended Solids 2017/04/13 4.9 % 25

4939014 C_N Matrix Spike [EEV136-01] Nitrite (N) 2017/04/13 97 %  80-120
Nitrate (N) 2017/04/13 100 % 80-120

4939014 C_N Spiked Blank Nitrite (N) 2017/04/13 95 %  80-120
Nitrate (N) 2017/04/13 100 % 80-120

4939014 C_N Method Blank Nitrite (N) 2017/04/13 <0.010 mg/L
Nitrate (N) 2017/04/13 <0.10 mg/L

4939014 C_N RPD [EEV136-01] Nitrite (N) 2017/04/13 NC % 20
Nitrate (N) 2017/04/13 NC % 20

4939254 AHA Matrix Spike [EEV145-02] Total Organic Carbon (TOC) 2017/04/13 97 % 80-120

4939254 AHA Spiked Blank Total Organic Carbon (TOC) 2017/04/13 99 % 80-120

4939254 AHA Method Blank Total Organic Carbon (TOC) 2017/04/13 <0.20 mg/L

4939254 AHA RPD [EEV145-02] Total Organic Carbon (TOC) 2017/04/13 0.96 % 20

4939754 AS6 QC Standard Total Suspended Solids 2017/04/13 100 % 85-115

4939754 AS6 Method Blank Total Suspended Solids 2017/04/13 <10 mg/L

4939754 AS6 RPD Total Suspended Solids 2017/04/13 13 % 25

4941659 KCO Matrix Spike Total Aluminum (Al) 2017/04/17 NC % 80-120
Total Antimony (Sb) 2017/04/17 109 % 80-120
Total Arsenic (As) 2017/04/17 106 % 80-120
Total Barium (Ba) 2017/04/17 104 % 80-120
Total Beryllium (Be) 2017/04/17 97 % 80-120
Total Boron (B) 2017/04/17 94 % 80-120
Total Cadmium (Cd) 2017/04/17 106 % 80-120
Total Calcium (Ca) 2017/04/17 NC % 80-120
Total Chromium (Cr) 2017/04/17 102 % 80-120
Total Cobalt (Co) 2017/04/17 104 % 80-120
Total Copper (Cu) 2017/04/17 106 % 80-120
Total Iron (Fe) 2017/04/17 105 % 80-120
Total Lead (Pb) 2017/04/17 98 % 80-120
Total Magnesium (Mg) 2017/04/17 101 % 80-120
Total Manganese (Mn) 2017/04/17 99 % 80-120
Total Molybdenum (Mo) 2017/04/17 108 % 80-120
Total Nickel (Ni) 2017/04/17 98 % 80-120
Total Potassium (K) 2017/04/17 105 % 80-120
Total Selenium (Se) 2017/04/17 104 % 80-120
Total Silicon (Si) 2017/04/17 103 % 80-120
Total Silver (Ag) 2017/04/17 102 % 80-120
Total Sodium (Na) 2017/04/17 NC % 80-120
Total Strontium (Sr) 2017/04/17 104 % 80-120
Total Thallium (Tl) 2017/04/17 99 % 80-120
Total Titanium (Ti) 2017/04/17 113 % 80-120
Total Vanadium (V) 2017/04/17 105 % 80-120
Total Zinc (Zn) 2017/04/17 102 % 80-120
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4941659 KCO Spiked Blank Total Aluminum (Al) 2017/04/17 99 % 80-120
Total Antimony (Sb) 2017/04/17 103 % 80-120
Total Arsenic (As) 2017/04/17 101 % 80-120
Total Barium (Ba) 2017/04/17 99 % 80-120
Total Beryllium (Be) 2017/04/17 97 % 80-120
Total Boron (B) 2017/04/17 95 % 80-120
Total Cadmium (Cd) 2017/04/17 102 % 80-120
Total Calcium (Ca) 2017/04/17 97 % 80-120
Total Chromium (Cr) 2017/04/17 97 % 80-120
Total Cobalt (Co) 2017/04/17 100 % 80-120
Total Copper (Cu) 2017/04/17 102 % 80-120
Total Iron (Fe) 2017/04/17 99 % 80-120
Total Lead (Pb) 2017/04/17 100 % 80-120
Total Magnesium (Mg) 2017/04/17 99 % 80-120
Total Manganese (Mn) 2017/04/17 95 % 80-120
Total Molybdenum (Mo) 2017/04/17 103 % 80-120
Total Nickel (Ni) 2017/04/17 95 % 80-120
Total Potassium (K) 2017/04/17 99 % 80-120
Total Selenium (Se) 2017/04/17 101 % 80-120
Total Silicon (Si) 2017/04/17 94 % 80-120
Total Silver (Ag) 2017/04/17 99 % 80-120
Total Sodium (Na) 2017/04/17 97 % 80-120
Total Strontium (Sr) 2017/04/17 92 % 80-120
Total Thallium (Tl) 2017/04/17 99 % 80-120
Total Titanium (Ti) 2017/04/17 98 % 80-120
Total Vanadium (V) 2017/04/17 97 % 80-120
Total Zinc (Zn) 2017/04/17 98 % 80-120
4941659 KCO Method Blank Total Aluminum (Al) 2017/04/17 <0.0050 mg/L
Total Antimony (Sb) 2017/04/17 <0.00050 mg/L
Total Arsenic (As) 2017/04/17 <0.0010 mg/L
Total Barium (Ba) 2017/04/17 <0.0020 mg/L
Total Beryllium (Be) 2017/04/17 <0.00050 mg/L
Total Boron (B) 2017/04/17 <0.010 mg/L
Total Cadmium (Cd) 2017/04/17 <0.00010 mg/L
Total Calcium (Ca) 2017/04/17 <0.20 mg/L
Total Chromium (Cr) 2017/04/17 <0.0050 mg/L
Total Cobalt (Co) 2017/04/17 <0.00050 mg/L
Total Copper (Cu) 2017/04/17 <0.0010 mg/L
Total Iron (Fe) 2017/04/17 <0.10 mg/L
Total Lead (Pb) 2017/04/17 <0.00050 mg/L
Total Magnesium (Mg) 2017/04/17 <0.050 mg/L
Total Manganese (Mn) 2017/04/17 <0.0020 mg/L
Total Molybdenum (Mo) 2017/04/17 <0.00050 mg/L
Total Nickel (Ni) 2017/04/17 <0.0010 mg/L
Total Potassium (K) 2017/04/17 <0.20 mg/L
Total Selenium (Se) 2017/04/17 <0.0020 mg/L
Total Silicon (Si) 2017/04/17 <0.050 mg/L
Total Silver (Ag) 2017/04/17 <0.00010 mg/L
Total Sodium (Na) 2017/04/17 <0.10 mg/L
Total Strontium (Sr) 2017/04/17 <0.0010 mg/L
Total Thallium (TI) 2017/04/17 <0.000050 mg/L
Total Titanium (Ti) 2017/04/17 <0.0050 mg/L
Total Vanadium (V) 2017/04/17 <0.00050 mg/L
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Total Zinc (Zn) 2017/04/17 <0.0050 mg/L

4941659 KCO RPD Total Iron (Fe) 2017/04/17 5.1 % 20

4941831 AFZ Matrix Spike Dissolved Calcium (Ca) 2017/04/18 NC % 80-120
Dissolved Magnesium (Mg) 2017/04/18 NC % 80-120
Dissolved Potassium (K) 2017/04/18 NC % 80-120
Dissolved Sodium (Na) 2017/04/18 NC % 80-120

4941831 AFZ Spiked Blank Dissolved Calcium (Ca) 2017/04/18 103 % 80-120
Dissolved Magnesium (Mg) 2017/04/18 100 % 80-120
Dissolved Potassium (K) 2017/04/18 102 % 80-120
Dissolved Sodium (Na) 2017/04/18 101 % 80-120

4941831 AFZ Method Blank Dissolved Calcium (Ca) 2017/04/18 <0.05 mg/L
Dissolved Magnesium (Mg) 2017/04/18 <0.05 mg/L
Dissolved Potassium (K) 2017/04/18 <1 mg/L
Dissolved Sodium (Na) 2017/04/18 <0.5 mg/L

4946220 SAU Spiked Blank Alkalinity (Total as CaCO3) 2017/04/20 96 % 85-115

4946220 SAU Method Blank Alkalinity (Total as CaCO3) 2017/04/20 <1.0 mg/L

4946220 SAU RPD Alkalinity (Total as CaCO3) 2017/04/20 1.2 % 20

4946377 ADB Matrix Spike Dissolved Chloride (Cl) 2017/04/20 NC % 80-120

4946377 ADB Spiked Blank Dissolved Chloride (Cl) 2017/04/20 102 % 80-120

4946377 ADB Method Blank Dissolved Chloride (Cl) 2017/04/20 <1.0 mg/L

4946377 ADB RPD Dissolved Chloride (Cl) 2017/04/20 1.5 % 20

4946383 ADB Matrix Spike Dissolved Sulphate (SO4) 2017/04/20 NC % 75-125

4946383 ADB Spiked Blank Dissolved Sulphate (SO4) 2017/04/20 104 % 80-120

4946383 ADB Method Blank Dissolved Sulphate (SO4) 2017/04/20 <1.0 mg/L

4946383 ADB RPD Dissolved Sulphate (SO4) 2017/04/20 1.3 % 20

4946951 CPE Matrix Spike Dissolved Aluminum (Al) 2017/04/20 100 % 80-120
Dissolved Antimony (Sb) 2017/04/20 102 % 80-120
Dissolved Arsenic (As) 2017/04/20 99 % 80-120
Dissolved Barium (Ba) 2017/04/20 99 % 80-120
Dissolved Beryllium (Be) 2017/04/20 100 % 80-120
Dissolved Boron (B) 2017/04/20 100 % 80-120
Dissolved Cadmium (Cd) 2017/04/20 100 % 80-120
Dissolved Calcium (Ca) 2017/04/20 NC % 80-120
Dissolved Chromium (Cr) 2017/04/20 98 % 80-120
Dissolved Cobalt (Co) 2017/04/20 96 % 80-120
Dissolved Copper (Cu) 2017/04/20 98 % 80-120
Dissolved Iron (Fe) 2017/04/20 98 % 80-120
Dissolved Lead (Pb) 2017/04/20 91 % 80-120
Dissolved Magnesium (Mg) 2017/04/20 NC % 80-120
Dissolved Manganese (Mn) 2017/04/20 97 % 80-120
Dissolved Molybdenum (Mo) 2017/04/20 103 % 80-120
Dissolved Nickel (Ni) 2017/04/20 93 % 80-120
Dissolved Phosphorus (P) 2017/04/20 108 % 80-120
Dissolved Potassium (K) 2017/04/20 99 % 80-120
Dissolved Selenium (Se) 2017/04/20 94 % 80-120
Dissolved Silicon (Si) 2017/04/20 99 % 80-120
Dissolved Silver (Ag) 2017/04/20 74 (1) % 80-120
Dissolved Sodium (Na) 2017/04/20 NC % 80-120
Dissolved Strontium (Sr) 2017/04/20 NC % 80-120
Dissolved Thallium (TI) 2017/04/20 91 % 80-120
Dissolved Titanium (Ti) 2017/04/20 99 % 80-120
Dissolved Uranium (U) 2017/04/20 101 % 80-120
Dissolved Vanadium (V) 2017/04/20 98 % 80-120

Page 31 of 36

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 Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date
Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits
Dissolved Zinc (Zn) 2017/04/20 95 % 80-120
4946951 CPE Spiked Blank Dissolved Aluminum (Al) 2017/04/20 99 % 80-120
Dissolved Antimony (Sb) 2017/04/20 100 % 80-120
Dissolved Arsenic (As) 2017/04/20 98 % 80-120
Dissolved Barium (Ba) 2017/04/20 98 % 80-120
Dissolved Beryllium (Be) 2017/04/20 100 % 80-120
Dissolved Boron (B) 2017/04/20 101 % 80-120
Dissolved Cadmium (Cd) 2017/04/20 98 % 80-120
Dissolved Calcium (Ca) 2017/04/20 96 % 80-120
Dissolved Chromium (Cr) 2017/04/20 98 % 80-120
Dissolved Cobalt (Co) 2017/04/20 98 % 80-120
Dissolved Copper (Cu) 2017/04/20 99 % 80-120
Dissolved Iron (Fe) 2017/04/20 99 % 80-120
Dissolved Lead (Pb) 2017/04/20 94 % 80-120
Dissolved Magnesium (Mg) 2017/04/20 100 % 80-120
Dissolved Manganese (Mn) 2017/04/20 99 % 80-120
Dissolved Molybdenum (Mo) 2017/04/20 99 % 80-120
Dissolved Nickel (Ni) 2017/04/20 97 % 80-120
Dissolved Phosphorus (P) 2017/04/20 107 % 80-120
Dissolved Potassium (K) 2017/04/20 99 % 80-120
Dissolved Selenium (Se) 2017/04/20 96 % 80-120
Dissolved Silicon (Si) 2017/04/20 98 % 80-120
Dissolved Silver (Ag) 2017/04/20 87 % 80-120
Dissolved Sodium (Na) 2017/04/20 101 % 80-120
Dissolved Strontium (Sr) 2017/04/20 98 % 80-120
Dissolved Thallium (TI) 2017/04/20 93 % 80-120
Dissolved Titanium (Ti) 2017/04/20 100 % 80-120
Dissolved Uranium (U) 2017/04/20 100 % 80-120
Dissolved Vanadium (V) 2017/04/20 97 % 80-120
Dissolved Zinc (Zn) 2017/04/20 99 % 80-120
4946951 CPE Method Blank Dissolved Aluminum (Al) 2017/04/20 <0.0050 mg/L
Dissolved Antimony (Sb) 2017/04/20 <0.00050 mg/L
Dissolved Arsenic (As) 2017/04/20 <0.0010 mg/L
Dissolved Barium (Ba) 2017/04/20 <0.0020 mg/L
Dissolved Beryllium (Be) 2017/04/20 <0.00050 mg/L
Dissolved Boron (B) 2017/04/20 <0.010 mg/L
Dissolved Cadmium (Cd) 2017/04/20 <0.00010 mg/L
Dissolved Calcium (Ca) 2017/04/20 <0.20 mg/L
Dissolved Chromium (Cr) 2017/04/20 <0.0050 mg/L
Dissolved Cobalt (Co) 2017/04/20 <0.00050 mg/L
Dissolved Copper (Cu) 2017/04/20 <0.0010 mg/L
Dissolved Iron (Fe) 2017/04/20 <0.10 mg/L
Dissolved Lead (Pb) 2017/04/20 <0.00050 mg/L
Dissolved Magnesium (Mg) 2017/04/20 <0.050 mg/L
Dissolved Manganese (Mn) 2017/04/20 <0.0020 mg/L
Dissolved Molybdenum (Mo) 2017/04/20 <0.00050 mg/L
Dissolved Nickel (Ni) 2017/04/20 <0.0010 mg/L
Dissolved Phosphorus (P) 2017/04/20 <0.10 mg/L
Dissolved Potassium (K) 2017/04/20 <0.20 mg/L
Dissolved Selenium (Se) 2017/04/20 <0.0020 mg/L
Dissolved Silicon (Si) 2017/04/20 <0.050 mg/L
Dissolved Silver (Ag) 2017/04/20 <0.00010 mg/L
Dissolved Sodium (Na) 2017/04/20 <0.10 mg/L
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd
Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date
Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits

Dissolved Strontium (Sr) 2017/04/20 <0.0010 mg/L
Dissolved Thallium (TI) 2017/04/20 <0.000050 mg/L
Dissolved Titanium (Ti) 2017/04/20 <0.0050 mg/L
Dissolved Uranium (U) 2017/04/20 <0.00010 mg/L
Dissolved Vanadium (V) 2017/04/20 <0.00050 mg/L
Dissolved Zinc (Zn) 2017/04/20 <0.0050 mg/L

4946951 CPE RPD Dissolved Aluminum (Al) 2017/04/20 NC % 20
Dissolved Antimony (Sb) 2017/04/20 NC % 20
Dissolved Arsenic (As) 2017/04/20 NC % 20
Dissolved Barium (Ba) 2017/04/20 1.6 % 20
Dissolved Beryllium (Be) 2017/04/20 NC % 20
Dissolved Boron (B) 2017/04/20 2.0 % 20
Dissolved Cadmium (Cd) 2017/04/20 NC % 20
Dissolved Calcium (Ca) 2017/04/20 1.9 % 20
Dissolved Chromium (Cr) 2017/04/20 NC % 20
Dissolved Cobalt (Co) 2017/04/20 0.16 % 20
Dissolved Copper (Cu) 2017/04/20 NC % 20
Dissolved Iron (Fe) 2017/04/20 0.45 % 20
Dissolved Lead (Pb) 2017/04/20 NC % 20
Dissolved Magnesium (Mg) 2017/04/20 1.1 % 20
Dissolved Manganese (Mn) 2017/04/20 0.92 % 20
Dissolved Molybdenum (Mo) 2017/04/20 6.7 % 20
Dissolved Nickel (Ni) 2017/04/20 0.96 % 20
Dissolved Phosphorus (P) 2017/04/20 NC % 20
Dissolved Potassium (K) 2017/04/20 0.21 % 20
Dissolved Selenium (Se) 2017/04/20 NC % 20
Dissolved Silicon (Si) 2017/04/20 2.3 % 20
Dissolved Silver (Ag) 2017/04/20 NC % 20
Dissolved Sodium (Na) 2017/04/20 1.3 % 20
Dissolved Strontium (Sr) 2017/04/20 1.7 % 20
Dissolved Thallium (TI) 2017/04/20 NC % 20
Dissolved Titanium (Ti) 2017/04/20 NC % 20
Dissolved Uranium (U) 2017/04/20 1.8 % 20
Dissolved Vanadium (V) 2017/04/20 NC % 20
Dissolved Zinc (Zn) 2017/04/20 0.042 % 20

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.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method
accuracy.

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 (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spike amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

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).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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A Bureau Verllas Group Company

Maxxam Job #: B772423 Golder Associates Ltd

Report Date: 2017/04/20 Client Project #: 1771656 (1000/1003)
Sampler Initials: TP

VALIDATION SIGNATURE PAGE

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

Cusstire. Caruore.

Cristina Carriere, Scientific Services

W
B, @@
1{5 Eva Prafijic

A
u'!a?"- n/'w(

Ewa Pranijic, M.Scm, 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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CHAIN OF CUSTODY RECORD
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* UNLESS OTHERWISE AGREED TO IN WRITING, WORK SUBMITTED ON THIS CHAIN OF CUSTODY IS SUBJECT TO MAXXAM'S STANDARD TERMS AND CONDITIONS. SIGNING OF THIS CHAIN OF CUSTODY DOCUMENT IS
ACKNOWLEDGMENT AND ACCEPTANCE OF OUR TERMS WHICH ARE AVAILABLE FOR VIEWING AT WWW.MAXXAM.CA/TERMS.

*IT 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.

** SAMPLE CONTAINER, PRESERVATION, HOLD TIME AND PACKAGE INFORMATION CAN BE VIEWED AT HTTP://MAXXAM.CA/WP-CONTENT/UPLOADS/ONTARIO-COC.PDF.
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WATER LEVEL ELEVATION (masl)

MW17-1S

185

MP Elevation 182.86 masl
Grade 182.1 masl

OVERBURDEN
Screen 178.8 - 175.7 masl

GRADE

=
S

T T T T T T T T T T T T T 1

2017 2018

MW17-1D

185

DATE ELEVATION
10-Apr-17  176.91
17-Apr-17  176.75
24-Apr-17  177.29
01-May-17  177.76
08-May-17  178.15
15-May-17  178.46
23-May-17  178.74
29-May-17  178.99
05-Jun-17  179.18
12-Jun-17  179.24
20-Jun-17  179.28
26-Jun-17  179.29
31-Jul-17  179.33
10-Jan-18  178.16
05-Feb-18  178.95
08-Mar-18  179.70
11-Apr-18  180.09
15-May-18  180.66
14-Jun-18  180.39
18-Jul-18  180.18
01-Aug-18  180.12
05-Sep-18  179.94
18-0ct-18  179.70
15-Nov-18  179.61
05-Dec-18  179.54

| |

2019

MP Elevation 182.92 masl
Grade 182.0 masl

LOWER DOLOSTONE 10_::15_17 ELﬁ‘;‘g Igg

Screen 170.1 - 168.5 masl 17-Apr-17  176.67

24-Apr-17  176.75

01-May-17  176.66

08-May-17  177.09

15-May-17  176.77

23-Mlay-17  176.58

29-Nay-17  176.72

05-Jun-17  176.47

12-Jun-17  176.30

GRADE 20-Jun-17 176.24

26-Jun-17  176.18

31-Jul-17  175.99

=5 10-Jan-18  176.37

£ 05-Feb-18  176.64

= 08-lMar-18  176.92

8 11-Apr-18  176.72

= 15-May-18  176.47

= 14-Jun-18  176.20

= 180 18-Jul-18  176.04

& 01-Aug-18  175.95

o 05-Sep-18  176.02

0 18-0ct-18  176.17

= 15-Nov-18  176.60

i 05-Dec-18  176.82
<C
=

W
\,\\,///\\\\‘,//
W T T T T T T T T T T T T 1 | 1
J F M A M J J A S 0 N D J F M J A N D J
2017 2018 2019
REGIONAL MUNICIPALITY OF NIAGARA 771656 GOLDER
PORT COLBORNE QUARRY TIn 9 18G001




WATER LEVEL ELEVATION (masl)

MW17-2S

185

MP Elevation 182.85 masl
Grade 181.7 masl

OVERBURDEN
Screen 178.7 - 175.6 masl

GRADE

=
S

T T T T T T T T T T T T T 1

DATE ELEVATION
10-Apr-17  179.91
17-Apr-17  177.10
24-Apr-17  177.82
01-May-17  178.38
08-May-17  178.98
15-May-17  179.51
23-May-17  179.71
29-May-17  179.79
05-Jun-17  179.87
12-Jun-17  179.90
20-Jun-17  179.90
26-Jun-17  179.93
31-Jul-17  180.04
10-Jan-18  180.05
05-Feb-18  180.04
08-Mar-18  180.04
11-Apr-18  180.07
15-May-18  180.16
14-Jun-18  180.24
18-Jul-18  180.27
01-Aug-18  180.26
05-Sep-18  180.37
18-0ct-18  180.49
15-Nov-18  180.54
05-Dec-18  180.54

| |
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2017 2018 2019
MW1 7_2D MP Elevation 182.64 masl
Grade 181.7 masl
180
LOWER DOLOSTONE DA RIS
Screen 170.5 - 167.5 mas| 12:Ag::1; 1;2-;3
24-Apr-17  175.61
01-May-17  175.55
_08-May-17  175.91
15-Nay-17  175.61
23-May-17  175.42
29-May-17  175.54
05-Jun-17  175.30
12-Jun-17  175.16
20-Jun-17  175.10
26-Jun-17  175.04
31-Jul-17  174.88
= 10-Jan-18  175.21
g 05-Feb-18  175.38
s 08-Mar-18  175.61
s 11-Apr-18  175.40
E //\‘\\ 15-May-18  175.29
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=475 18-Jul-18  174.81
o e ey 01-Aug-18 174.73
o 05-Sep-18  174.79
e 18-0ct-18  174.89
- 15-Nov-18  175.24
i 05-Dec-18  175.41
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=
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WATER LEVEL ELEVATION (masl)

MW17-3S

185

MP Elevation 183.05 masl
Grade 182.1 masl

OVERBURDEN
Screen 179.9 - 176.8 masl

GRADE

=
S

T T T T T T T T T T T T T 1

2017 2018

MW17-3D

185

DATE ELEVATION
10-Apr-17  177.22
17-Apr-17  177.10
24-Apr-17  177.10
01-May-17  177.12
08-May-17  177.16
15-May-17  177.20
23-May-17  177.25
29-May-17  177.32
05-Jun-17  177.38
12-Jun-17  177.45
20-Jun-17  177.54
26-Jun-17  177.60
31-Jul-17  177.89
10-Jan-18  177.57
05-Feb-18  177.54
08-Mar-18 177.73
11-Apr-18  178.16
15-May-18  178.47
14-Jun-18  178.58
18-Jul-18  178.62
01-Aug-18  178.63
05-Sep-18  178.67
18-0ct-18  178.31
15-Nov-18  177.99
05-Dec-18  177.84

e
| |
N D J

MP Elevation 183.00 masl
Grade 182.0 masl

LOWER DOLOSTONE 10_::15_17 5“1"7? 1;’;‘

Screen 172.5 - 169.5 masl 17-Apr-17  175.64

24-Apr-17  175.83

01-May-17  175.88

08-May-17  176.01

15-Nay-17  175.83

23-Mlay-17  175.74

29-May-17  175.80

05-Jun-17  175.67

12-Jun-17 _ 175.58

GRADE 20-Jun-17 175.58

26-Jun-17  175.54

31-Jul-17  175.41

= 10-Jan-18  175.77

£ 05-Feb-18  175.87

= 08-Mar-18  176.01

8 11-Apr-18  175.91

= 15-May-18  175.85

= 14-Jun-18 175.53

= 180 18-Jul-18  175.56

- 01-Aug-18  175.39

< 05-Sep-18  175.40

0 18-0ct-18  175.46

o 15-Nov-18  175.71

i 05-Dec-18  175.82
<<
=
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MW17-4S

185

MP Elevation 183.47 masl
Grade 182.5 masl

UPPER DOLOSTONE
Screen 177.9 - 174.9 masl

DATE  ELEVATION
10-Apr-17  177.37
17-Apr-17  177.35
24-Apr-17  177.35

01-May-17  177.36
08-May-17  177.36
15-May-17  177.35
23-May-17  177.36

GRADE

29-May-17  177.37
05-Jun-17  177.36

12-Jun-17  177.35
20-Jun-17  177.35

26-Jun-17  177.34
31-Jul-17  177.35
10-Jan-18  177.35
05-Feb-18  177.35
08-Mar-18  177.36

=
S

11-Apr-18  177.37
15-May-18  177.37
14-Jun-18  177.36
18-Jul-18  177.33

01-Aug-18 177.34
05-Sep-18  177.32
18-0ct-18  177.33
15-Nov-18  177.29

05-Dec-18  177.29

T T T T T T T T T T T T T 1

2017 2018

MW17-4D

180

MP Elevation 183.40 masl
Grade 182.5 masl

LOWER DOLOSTONE/LOWER SHALE
Screen 167.1 - 164.0 masl

DATE  ELEVATION
10-Apr-17  175.95
17-Apr-17  175.73
24-Apr-17  175.78

01-May-17  175.74
08-May-17  176.04
15-May-17  175.83
23-May-17  175.70

29-May-17  175.78
05-Jun-17  175.46
12-Jun-17  175.24
20-Jun-17  175.18

26-Jun-17  175.10
31-Jul-17  174.98
10-Jan-18  175.09
05-Feb-18  175.22
08-Mar-18  175.50

)

11-Apr-18  175.26
15-May-18  175.15
14-Jun-18  174.55
18-Jul-18  174.42

01-Aug-18  174.33
05-Sep-18  174.28
18-0ct-18  174.25
15-Nov-18  174.60

05-Dec-18  174.66

T 717 T T T T T T T T T 11
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MW17-5S

185

MP Elevation 183.63 masl
Grade 182.6 masl

UPPER DOLOSTONE
Screen 176.6 - 173.6 masl

DATE  ELEVATION
10-Apr-17  176.05
17-Apr-17  175.92
24-Apr-17  176.04

01-May-17  176.00
08-May-17  176.12
15-May-17  176.00
23-May-17  175.89

GRADE

29-May-17  175.93
05-Jun-17  175.84

12-Jun-17  175.77
20-Jun-17  175.70

26-Jun-17  175.64
31-Jul-17  175.49
10-Jan-18  175.57
05-Feb-18  175.63
08-Mar-18  175.72

=
S

11-Apr-18  175.67
15-May-18  175.50
14-Jun-18  175.32
18-Jul-18 175.16

01-Aug-18  175.12
05-Sep-18  175.08
18-0ct-18  175.18
15-Nov-18  175.38

05-Dec-18  175.43

W—T—T 1T T T T T T T T 1

2017

MW17-5D

175

MP Elevation 183.64 masl
Grade 182.6 masl|

LOWER DOLOSTONE/LOWER SHALE
Screen 165.9 - 162.8 masl

DATE  ELEVATION
10-Apr-17  172.24
17-Apr-17  172.04
24-Apr-17  172.05

01-May-17  172.05
08-May-17  172.24
15-May-17  172.12
23-May-17  172.01

29-May-17  172.07
05-Jun-17  171.73
12-Jun-17  171.51
20-Jun-17  171.45

26-Jun-17  171.39
31-Jul-17  171.21
10-Jan-18  171.05
05-Feb-18  170.87
08-Mar-18  170.98

=i
o

11-Apr-18  170.75
15-May-18  170.61
14-Jun-18  170.15
18-Jul-18  169.96

01-Aug-18  169.88
05-Sep-18  169.70
18-0ct-18  169.57
15-Nov-18  169.57

05-Dec-18  169.57

W—TT T T T T T T T T 1
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MP Elevation 182.77 |
MW1 7'68 Gradee‘;/;l%nmasl e

" I"UPPER DOLOSTONE/MIDDLE SHALE DATE _ ELEVATION

- 10-Apr-17  174.14
Screen 175.6 - 172.6 masl| 17-Apr-17  174.05

24-Apr-17  174.10
01-May-17  174.08
08-May-17  174.12
15-May-17  174.08
23-May-17  174.05
29-May-17  174.08
05-Jun-17  173.94
12-Jun-17  173.73
20-Jun-17  173.64
26-Jun-17  173.58
31-Jul-17  173.48
10-Jan-18  173.54
05-Feb-18  173.42
08-Mar-18 173.58
11-Apr-18  173.39
15-May-18  173.30
14-Jun-18  173.02
18-Jul-18  172.82
01-Aug-18  172.78
05-Sep-18  172.78
18-0ct-18 172.84
S0e%e g0 15-Nov-18  172.97

\\‘b\~\~‘ 05-Dec-18  172.85

I~
o

WeT—T T T T T T T T T T 1 T T T T T T T T T T

2017 2018 2019

MP Elevation 182.84 |

180 MW1 7-6D Gradee¥:1l.08nmasl e
LOWER DOLOSTONE/LOWER SHALE DATE __ ELEVATION
Screen 166.8 - 163.7 masl / 10-Apr-17  176.38

17-Apr-17  176.17
24-Apr-17  176.22
01-May-17  176.17
_08-May-17  176.45
15-May-17  176.22
23-May-17  176.11
29-May-17  176.20
05-Jun-17  175.94
12-Jun-17  175.73
20-Jun-17  175.70
26-Jun-17  175.60
31-Jul-17  175.51

10-Jan-18  175.63
*;.4”\_\ 05-Feb-18  175.76
. 08-Mar-18  176.02

11-Apr-18  175.81
15-May-18  175.72
o 14-Jun-18  175.11
18-Jul-18  175.01

01-Aug-18  174.91
05-Sep-18  174.91
18-0ct-18  174.91
15-Nov-18  175.25
05-Dec-18  175.34

|
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MW17-7S

185

MP Elevation 182.36 masl
Grade 181.4 masl

UPPER LIMESTONE/UPPER DOLOSTONE
Screen 176.8 - 173.8 masl

DATE ELEVATION
10-Apr-17  176.37
17-Apr-17  176.16
24-Apr-17  176.22

01-May-17  176.18
08-May-17  176.30
15-May-17  176.17
23-May-17  176.04

29-May-17  176.10
05-Jun-17  176.02
12-Jun-17  175.93
20-Jun-17  175.86

GRADE

26-Jun-17  175.81
31-Jul-17  175.75
10-Jan-18  175.90

05-Feb-18  176.01
08-Mar-18  176.14

=
S

11-Apr-18  176.09
15-May-18  175.86
14-Jun-18  175.63
18-Jul-18  175.49

01-Aug-18  175.42
05-Sep-18  175.48
18-0ct-18  175.64
15-Nov-18  175.87

05-Dec-18  175.89

T T T T T T T T T T T T T 1

2017 2018

MWA17-7D

180

MP Elevation 182.43 masl
Grade 181.4 masl

LOWER DOLOSTONE/LOWER SHALE
Screen 165.6 - 162.5 masl

DATE  ELEVATION
10-Apr-17  174.05
17-Apr-17  173.92
24-Apr-17  173.96

01-May-17  173.94

_08-May-17  174.01
15-May-17  173.94
23-May-17  173.86

29-May-17  173.92
05-Jun-17  173.72
12-Jun-17  173.50
20-Jun-17  173.41

26-Jun-17  173.34
31-Jul-17  173.23
10-Jan-18  173.28
05-Feb-18  173.20
08-Mar-18  173.37

=i
o

11-Apr-18  173.18
15-May-18  173.07
14-Jun-18  172.72
18-Jul-18  172.51

01-Aug-18  172.42
05-Sep-18  172.31
18-0ct-18  172.32
15-Nov-18  172.38

05-Dec-18  172.42

T 717 T T T T T T T T T 11
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MW17-8S

185

MP Elevation 182.59 masl
Grade 181.5 masl

UPPER LIMESTONE/UPPER DOLOSTONE
Screen 177.0 - 173.9 masl

DATE  ELEVATION
10-Apr-17  177.77
17-Apr-17  177.48
24-Apr-17  177.66

01-May-17  177.60
08-May-17  177.74
15-May-17  177.46
23-May-17  177.30

29-May-17  177.54
05-Jun-17  177.38
12-Jun-17  177.16
20-Jun-17  176.96

GRADE

26-Jun-17  176.88
31-Jul-17  176.85

10-Jan-18  177.15
05-Feb-18  177.32
08-Mar-18  177.49

=
S

11-Apr-18  177.51
15-May-18  177.16
14-Jun-18  176.82
18-Jul-18  176.54

01-Aug-18  176.48
05-Sep-18  176.62
18-0ct-18 176.88
15-Nov-18  177.27

05-Dec-18  177.34

T T T T T T T T T T T T T T T 1

2017 2018

MW17-8D

180

MP Elevation 182.49 masl
Grade 181.4 masl

LOWER DOLOSTONE
Screen 164.7 - 161.6 masl

DATE  ELEVATION

10-Apr-17  174.24
17-Apr-17  174.04
24-Apr-17  174.09
01-May-17  174.08

08-May-17  174.22
15-May-17  174.07
23-May-17  174.02

29-May-17  174.09
05-Jun-17  173.84
12-Jun-17  173.63
20-Jun-17  173.57

26-Jun-17  173.48
31-Jul-17  173.37
10-Jan-18  173.43
05-Feb-18  173.37
08-Mar-18  173.52

=i
o

11-Apr-18  173.35
15-May-18  173.00
14-Jun-18  172.82
18-Jul-18 172,61

01-Aug-18  172.53
05-Sep-18  172.47
18-0ct-18  172.50
15-Nov-18  172.63

05-Dec-18  172.67

W71 717 T T T T T T T T T T T T 1
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WATER LEVEL ELEVATION (masl)

WATER LEVEL ELEVATION (masl)

MW17-9S

185

MP Elevation 181.71 masl
Grade 180.7 masl

UPPER DOLOSTONE
Screen 177.7 - 174.7 masl

DATE  ELEVATION
10-Apr-17  178.19
17-Apr-17  177.91
24-Apr-17  178.09

01-May-17  178.00
08-May-17  178.14
15-May-17  177.88
23-May-17  177.68

29-May-17  177.94
05-Jun-17  177.74
12-Jun-17  177.56
20-Jun-17  177.35

26-Jun-17  177.24
31-Jul-17  177.26
10-Jan-18  177.61
05-Feb-18  177.87
08-Mar-18  178.11

GRADE

11-Apr-18  178.13

=
S

15-May-18  177.72
14-Jun-18  177.28
18-Jul-18  176.95

01-Aug-18  176.81
05-Sep-18  177.03
18-0ct-18  177.39
15-Nov-18  177.81

05-Dec-18  177.93

T T T T T T T T T T T T T 1

2017 2018

MW17-9D

180

2019

MP Elevation 181.73 masl
Grade 180.8 masl

LOWER DOLOSTONE
Screen 165.7 - 162.6 masl

DATE  ELEVATION
10-Apr-17  175.12
17-Apr-17  174.95
24-Apr-17  175.04

01-May-17  175.00
_08-May-17  175.14

15-May-17  174.98

23-May-17  174.86

29-May-17  175.00
05-Jun-17  174.79
12-Jun-17  174.55
20-Jun-17  174.43

26-Jun-17  174.35
31-Jul-17  174.23
10-Jan-18  174.37
05-Feb-18  174.39
08-Mar-18  174.50

L.

=i
o
L]

11-Apr-18  174.40
15-May-18  174.23
14-Jun-18  173.82
18-Jul-18  173.63

01-Aug-18  173.51
05-Sep-18  173.50
18-0ct-18  173.60
15-Nov-18  173.77

05-Dec-18  173.85

T 717 T T T T T T T T T 11
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WATER LEVEL ELEVATION (masl)

MW17-10S

185

MP Elevation 182.86 masl
Grade 181.9 masl

OVERBURDEN
Screen 179.0 - 175.9 masl

DATE ELEVATION
10-Apr-17  178.71
17-Apr-17  176.38
24-Apr-17  176.33

01-May-17  176.28
08-May-17  176.03
15-May-17  176.19
23-May-17  176.15

GRADE

29-May-17  176.12
05-Jun-17  176.09
12-Jun-17  176.09
20-Jun-17  176.08

26-Jun-17  176.08

31-Jul-17  176.06
10-Jan-18  176.05
05-Feb-18  176.05
08-Mar-18  176.04

=
S

11-Apr-18  176.04
15-May-18  176.05
14-Jun-18  176.06
18-Jul-18  176.09

01-Aug-18  176.05
05-Sep-18  176.06
18-0ct-18  176.06
15-Nov-18  176.06

05-Dec-18  176.06

P, - o ——O—g P S — Y
T T T T T T T T T T T T T 1 I 1
J F M A M J J A S 0 N D J F M J A N D J
2017 2018 2019
MW1 7_1 OD MP Elevation 183.04 masl|
Grade 182.0 masl
185
LOWER DOLOSTONE oo oY
Screen 172.8 - 169.8 masl 17-Apr-17  176.74
24-Apr-17  176.82
01-May-17  176.76
08-May-17 _ 177.18
15-May-17  176.85
23-May-17  176.68
20-May-17  176.82
05-Jun-17  176.57
12-Jun-17__ 176.40
‘ 20-Jun-17  176.34
SRADE 26-Jun-17  176.27
31-Jul-17  176.10
) 10-Jan-18  176.46
g 05-Feb-18  176.73
= 08-Mar-18  176.99
5 11-Apr-18  176.79
E 15-May-18  176.65
= 14-Jun-18  176.26
=180 18-Jul-18  176.13
m 01-Aug-18  176.04
o 05-Sep-18  176.10
e 18-0ct-18  176.24
= 15-Nov-18  176.68
i 05-Dec-18 _ 176.87
<
=
Qwﬂ
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APPENDIX E

Zone of Influence Analysis
Groundwater Seepage Calculation

O GOLDER



1771656

August 2020 Table E.1 - Theis Analysis
Geomean K 5.433E-07 Geomean K (no Salina) | 6.8E-07 Geomean K (no Salina) | 6.8E-07 Geomean K (no Salina) | 6.8E-07 Geomean K (no Salina) | 6.8E-07
Maximum drawdown Minimum drawdown Intermediate drawdown
Parameters: Parameters: Parameters: Parameters: Parameters:
K= 0.052 m/day K= 0.059 m/day K= 0.059 m/day K= 0.059 m/day K= 0.059 m/day
B= 15.00 B= 15.00 B= 16.76 B= 10.35 B= 13.64
h = IS 1348 | Hn - IESEEN h = (TGN H-h = OSSN eh = (TGN
T= 0.778 m?/day T= 0.879 m?%day T= 0.989 m%day T= 0.611 m%day T= 0.805 m?%day
S= 0.0001 S= 0.0001 S= 0.0001 S= 0.0001 S= 0.0001
t= 14 day t= 14 day t= 14 day t= 14 day t= 14 day
Q= 10.58015 m’/day Q= 11.86895 m’/day Q= 16.46271 m’/day Q=  6.524143 m’/day Q= 11.07966 m’/day
r (m) u W(u) h-h, r (m) u W(u) h-h, r (m) u W(u) h-h, r (m) u W(u) h-h, r (m) u W(u) h-h,
1 2.3E-06 1245 [S4ENN| 1 2.0E-06 1255 [INISH4EN 1 1.8E-06 12.65 [IGENN 1 29€6-06 12.17 |05 1 22E-06 1245 |84
2 9.2E-06 11.03 11.94 2 8.1E-06 11.15 11.98 2 7.2E-06 11.26 14.92 2 1.2E-05 10.84 9.22 2 8.9E-06 11.06 12.12
3 2.1E-05 10.24 11.09 3 1.8E-05 10.35 11.12 3 1.6E-05 10.47 13.87 3 2.6E-05 9.98 8.49 3 2.0E-05 10.29 11.28
4 3.7E-05 9.65 10.45 4 3.3E-05 9.77 10.50 4 2.9E-05 9.91 13.12 4 4.7E-05 9.41 8.00 4 3.6E-05 9.68 10.61
5 5.7E-05 9.20 9.96 5 5.1E-05 9.33 10.02 5 4.5E-05 9.43 12.50 5 7.3E-05 8.95 7.61 5 5.5E-05 9.23 10.11
6 8.3E-05 8.83 9.56 6 7.3E-05 8.95 9.61 6 6.5E-05 9.06 12.01 6 1.1E-04 8.63 7.34 6 8.0E-05 8.87 9.72
7 1.1E-04 8.54 9.24 7 1.0E-04 8.64 9.29 7 8.8E-05 8.76 11.61 7 1.4E-04 8.30 7.05 7 1.1E-04 8.63 9.46
8 1.5E-04 8.30 8.98 8 1.3E-04 8.37 8.99 8 1.2E-04 8.54 11.31 8 1.9E-04 8.05 6.84 8 1.4E-04 8.30 9.09
9 1.9E-04 8.05 8.71 9 1.6E-04 8.16 8.77 9 1.5E-04 8.30 10.99 9 2.4E-04 7.80 6.63 9 1.8E-04 8.10 8.88
10 2.3E-04 7.84 8.49 10 2.0E-04 7.94 8.53 10 1.8E-04 8.05 10.66 10 2.9E-04 7.57 6.43 10 2.2E-04 7.84 8.59
15 5.2E-04 7.00 7.58 15 4.6E-04 7.13 7.66 15 4.1E-04 7.25 9.60 15 6.6E-04 6.76 5.75 15 5.0E-04 7.04 7.72
20 9.2E-04 6.43 6.96 20 8.1E-04 6.54 7.03 20 7.2E-04 6.66 8.82 20 1.2E-03 6.24 5.30 20 8.9E-04 6.46 7.08
30 2.1E-03 5.64 6.11 30 1.8E-03 5.74 6.17 30 1.6E-03 5.86 7.77 30 2.6E-03 5.38 4.57 30 2.0E-03 5.69 6.23
35 2.8E-03 5.30 5.74 35 2.5E-03 5.46 5.86 35 2.2E-03 5.54 7.35 35 3.6E-03 5.08 4.32 35 2.7E-03 5.34 5.85
40 3.7E-03 5.05 5.47 40 3.3E-03 5.17 5.56 40 2.9E-03 5.30 7.03 40 4.7E-03 4.81 4.09 40 3.6E-03 5.08 5.57
45 4.7E-03 4.81 5.21 45 4.1E-03 4.92 5.29 45 3.7E-03 5.05 6.69 45 5.9E-03 4.56 3.88 45 4 5E-03 4.85 5.32
50 5.7E-03 4.60 4.98 50 5.1E-03 4.73 5.08 50 4.5E-03 4.83 6.40 50 7.3E-03 4.35 3.70 50 5.5E-03 4.63 5.07
75 1.3E-02 3.86 418 75 1.1E-02 3.94 4.24 75 1.0E-02 4.04 5.35 75 1.6E-02 3.57 3.04 75 1.2E-02 3.86 4.23
100 2.3E-02 3.26 3.53 100 2.0E-02 3.35 3.60 100 1.8E-02 3.46 4.58 100 2.9E-02 2.99 2.54 100 2.2E-02 3.26 3.57
120 3.3E-02 2.87 3.10 120 2.9E-02 2.99 3.22 120 2.6E-02 3.10 4.10 120 4.2E-02 2.63 2.24 120 3.2E-02 2.93 3.21
150 5.2E-02 2.45 2.65 150 4.6E-02 2.57 2.76 150 4.1E-02 2.68 3.55 150 6.6E-02 2.22 1.89 150 5.0E-02 2.49 2.72
175 7.0E-02 215 2.33 175 6.2E-02 2.26 2.43 175 5.5E-02 2.38 3.15 175 9.0E-02 1.93 1.64 175 6.8E-02 2.19 2.40
200 9.2E-02 1.91 2.07 200 8.1E-02 2.02 217 200 7.2E-02 2.12 2.81 200 1.2E-01 1.74 1.48 200 8.9E-02 1.94 2.12
300 2.1E-01 1.22 1.32 300 1.8E-01 1.31 1.41 300 1.6E-01 1.41 1.87 300 2.6E-01 1.01 0.86 300 2.0E-01 1.26 1.39
350 2.8E-01 0.96 1.04 350 2.5E-01 1.08 1.16 375 2.5E-01 1.04 1.38 350 3.6E-01 0.79 0.68 350 2.7E-01 0.98 1.08
400 3.7E-01 0.77 0.84 400 3.3E-01 0.86 0.92 400 2.9E-01 0.96 1.27 400 4.7E-01 0.61 0.52 400 3.6E-01 0.79 0.87
500 5.7E-01 0.48 0.52 500 5.1E-01 0.56 0.60 500 4.5E-01 0.63 0.83 500 7.3E-01 0.35 0.30 500 5.5E-01 0.50 0.55
600 8.3E-01 0.30 0.32 600 7.3E-01 0.35 0.38 600 6.5E-01 0.41 0.55 600 1.1E+00 0.22 0.19 600 8.0E-01 0.32 0.35
700 1.1E+00 0.19 0.20 700 1.0E+00 0.22 0.24 700 8.8E-01 0.27 0.36 700 1.4E+00 0.12 0.10 700 1.1E+00 0.22 0.24
800 1.5E+00 0.12 0.13 800 1.3E+00 0.14 0.15 800 1.2E+00 0.19 0.25 800 1.9E+00 0.06 0.06 800 1.4E+00 0.12 0.13
900 1.9E+00 0.06 0.07 900 1.6E+00 0.09 0.09 900 1.5E+00 0.12 0.15 900 2.4E+00 0.03 0.03 900 1.8E+00 0.07 0.08
1000 2.3E+00 0.04 0.04 1000  2.0E+00 0.05 0.05 1000 1.8E+00 0.06 0.09 1000  2.9E+00 0.01 0.01 1000 2.2E+00 0.04 0.04
Page 1 of 1 o



August 2020 Table E.2 - Darcy Flux
Long Wall Short Wall
Min DD [Max DD |Iint DD Min DD [Max DD [Int DD
K Hydraulic Conductivity (m/day) 0.059 0.059 0.059 0.059 0.059 0.059
ROI (m) 500 500 500 500 500 500
I Drawdown (m) 10.35 16.76 13.56 10.35 16.76 13.56
Length (m) 1400 1400 1400 400 400 400
A Drawdown (m) 10.35 16.76 13.555 10.35 16.76 13.555
Q [(m%day) 17.7 46.4 30.4 5.1 13.3 8.7
Total Q - 3 walls (quarry faces)
Min DD [Max DD |Int DD
| o [(mday) 27.8 72.9 47.7
Page 1 of 1
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Predicted Drawdown vs. Distance (based on Theis Equation) FIGURE E.1
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Sepd 76, 70\77

2017

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [4 Residential O Commercial
[0 Institutional [0 Other: .....c.coiieeiiiiiiiiiiiiiinnn,

Is the owner willing to participate in the survey? YesH No (]

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:
Name: M ) w,zqt? NNANCA Telephone No. (bUSINESS) .....ccoveveeerereeenenn.

Telephone No. (home) .......cccooovviviiiiiiiiennnn.

Number of Occupants ...........ccccoevveiiieiieeenns

GENERAL QUESTIONS

How long have you owned/occupied this dwelling? .......... Z‘3<j€w ................................
Is the property used year-round or seasonally?..  .....)L R S —
Is well water used for drinking water supply?  Yeg/2~ No [

1 To T o 1Y o 1o OO P PSPPSR

Are there any other wells or water supplies used on the property?...... %%ﬁha‘&c{; :m"xvc-»eg; »
aid PARY
If no, how long has it been since well water was used for drinking? ............. q / d-’f\/Q‘f\—‘?l*ﬁ =

If no, what is the origin of drinking water? OL&M\KOHS»«“S—J\G} ‘i'(:m{s’?w\

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# .. .............cccoeie )
[INo
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed H“j mﬂmr:)c’.) @70 T 1 {17= o1 (o] R
Type of Well: Dirilled Z( Dug Well Diameter (inChes) ....cooocoeiiiiiiiiiiiiiciieieiiiiiiiann

Present Well Depth:  ................... Original Well Depth................ [J Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

1S WEI VENEEA GNA HOW 2. . e ittt ettt ettt e e et e e et e et et et e st e e et e e e e st e e e emee e et e e e s e

Top of Well Casing is:

1) Above ground surface E/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit (]

The accurate location of the well is Knownﬂ/ Unknown [

GPScoordinates: E..........coocovvvveiiicviiee N
Type of pump: SubmerStb[%eMSepth of Pump Intake (if known) ..............ccoec....
Well completed into: Bedrock . / Overburden (Soil) .............. Both ..,

Orgim\awwepth in \
7
Subsequ ter level meashrements (give depths in metres and dates)

C. WATER QUANTITY
Does your well supply enough water for your use? Yes / No O
If no, is this the case: All the time ] Some of the time[] Seasonally[l Other .................
Use: Domestic: No [0 Yes JZI'/ No. of persons using water from well ...................
Domestic includes (circle all that applb{)@ Cwis@ @
Pool: No (4~ Yes 0 Lawn Watering/Garden: No [ Yes,E/
Livestock: No [0 Yes ,IZi/
Industrial: No &~ ers O (provide details). ...c.svevrscosssnmes sensemessmensssansasuroses
Irrigation: No O Yes /Q/ (provide details). .. .......couirrrreerrer e e
OtherUses ..., Daily Usage (if KnOWN)  ....cooiviiiiiniriniiiieneninnne.
Have you ever experienced any problems with your well? LS .......................................

I S0, W e e

What was the cause of the problem? [ Drought (1 Pump Failure [ Plugging

[ Increased Usage O Interference [J Other (Please SPecify) .........cocooveveeeeieeeeeeeean.

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepened or cleaned, or a new well constructed? ...... NG,
[ S0, WY 2 e e e e e et et e eanaae e e e
Pump test CONAUCEA ? ...

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(] Sulphurd Saltyd Iron StainingJZI/' Soft ] Harqf_E/

Water Treatment equipment: Softener (1 UV [] Reverse Osmosis [] Filters (]

Other equipment in USE (if @NY): .....ooiiiiiiiiii it g sagee e e eenna e e e e e seenrees AT
Has your well recently been chlorinated and, if so, when? A)O ..................................
How would you describe the quality of your water? [J Poor (J Good E{xcellent

Has your water quality previously been tested? No [ YesJZl‘/ (:Iéc(ﬂ
If yes, for what and how often? (bacteriological, chemical analyses, €tC.) ...........coeeeevcevieeennne..

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during thisS SUIVEY: ..........c..ivviiiiiiiiiiiie et e ean e

Where was the sample collected: ... ... i e e

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?........ ND .................................................
If yes, indicate size and depth? USE?...........oiiii ittt ae e eane e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

=T Holding Tank (sewage removed by regular pump-outs)
1" Septic Tank and Leaching Bed
[0 Other method of on-site disposal. SPECIHY ........c..cvviiiiiiir i

0 Do not know

Date or year Constructed [ 6 Contractor

How often do you have the holding tank or septic tank pumped out?...........ccccoiivriiiiiniiiiiiiciinins
When was the last time? (\/ a9 b3 ...... f’u-efy Z Vz}chg BN s
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) M clu </

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. I|dentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: r?l"\*-“""l ..................... Date g"'PJ’ ..... Z é’}D_b["{b ..........

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 .doc

Golder Associates



2017 “ND,

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: JResidential 0 Commercial
[0 Institutional [ Other: ......ocoovveviviiiicireeinnnans

Is the owner willing to participate in the survey? Yes E( No []

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: | S
Name: ... %‘N +bpnm ..... w.ngelephone No. (business)

Address: ......... -3 k'”“’“’ﬁ ............ Telephone No. (home) ..L.....)ochlveecieeannn

Number of Bathrooms............ccooeeveeevviveiviinennnn. Number of Occupants 7.......... 7 ..o,

OCCUPANT (if other than Owner):

Name: e T e 3 ) Telephone No. (business) .............occoveveveans

ADAreSS: ..o S Nerf i Telephone No. (home) .........ccoccomveiivenennns

Number of Bathrooms..........c.coeveevieiiievninnnennenne Number of Occupants ...........cccooovicviinvnnnnns

GENERAL QUESTIONS _

How long have you owned/occupied this dwelling? ..... omss ?J'S .............. e

Is the property used year-round or seasonally?..  ......[. , 2 S

Is well water used for drinking water supply?  Yes[] No IE/

If no, why not? ......... ‘l-mﬂ-z.« ...................................................................................................

Are there any other wells or water supplies used on the property?.....: N 0 .................................

If no, how long has it been since well water was used for drinking? ....... RO BNOND

If no, what is the origin of drinking water? oot COSNRES

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# ...............oovvrnnne. )
CINo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed 5‘3&'\}:*‘"5 .......... Contractor C‘ "‘*\"-'E: G\A”Q .........

Type of Well: Drilled ' Dug]  Well Diameter (iNChES) .....vooveveeeeeeeeeeeeeeeeeerees

Present Well Depth:  .................. Original Well Depth................ (1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 0of 5

IS WEII VENLEA GNA HOW?: ...ttt et e see e e e et et e e e e e e e i e e e s e e st een e s e e

Top of Well Casing is:

1) Above ground surface E/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit [

The accurate focation of the well is Known E/Unknown O

GPS coordinates: E............c.ccoeoevivieiinnnn. N socansmsimiisss
Type of pump: Submersible E/Jet Pump [0 Depth of Pump Intake (if known) ..........c...c.......
Well completed into: Bedrock ............ Overburden (Soil) .............. (=70} 1{ o I

B. WELL WATER LEVELS:

Indicate whether measured from Ulground level or  [from top of casing

C. WATER QUANTITY

Does your well supply enough water for your use? Yes M No E/

If no, is this the case: Allthe time] Some of the timeEl/SeasonaIIy O Other ...veeeeeneen,

Use: Domestic: No LI Yes 1{ No. of persons using waterfroII ..................
Domestic includes (circle all that apply) Drinking
Pool: No E(e Yes [] Lawn Watering/Garden: No [ Yes
Livestock: No m/ Yes [
Industrial: No Q( Yes [ (provide details).............ooounieieiie e
Irrigation: No B Yes [ (provide details)...............covueeereeeeieeereerrenreion,
OtherUses  ......ccocciiiiiiiiiii, Daily Usage (ifknown) ...

Have you ever experienced any problems with your well? ..... \"‘ ........ AO» \‘Q'OJ\‘Q*)\V“‘Q'\\ Ny

IE S0, W BN e e e et ettt ettt be s
ywas the cause of the problem? D‘ﬁought [J Pump Failure (1 Plugging

Increased Usage [ Interference [ Other (Please SPeCify) .........cocoveevieoeesiooreeeiinenns

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of5

Did you ever have your well deepened or cleaned, or a new well constructed? ..............ccocoenna.
S0, WY e e e e e e
Pump test CONAUCEEA™? ... i e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

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

= = _\-\-\-"‘-\\\
................................................................ .
/ \
~
........... ; j;;;./‘,.”./............,................,.......‘..“‘..‘.‘......“:\-.4_:‘“_‘“......,...................‘....“..
D. WATER TREATMENT AND QUALITY -
Fresh [J smphur@/ Salty(]  Iron Staining (1~ Soft (] Hard&/

Water Treatment equipment: Softener IQ/UV (1 Reverse Osmosis[] Filters E/

Has your well recently been chlorinated and, if S0, WhEN? ...........cciiiiiiiiiiiieiiieie e
How would you describe the quality of your water? 1 Poor U Good (] Excellent
Has your water quality previously been tested? No ﬁ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ..........c.coccovevevriiveneeenn..

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Ne<

Water sample collected during this survey: ... 0 0 e

Where was the sample collected: ... ¥.0>...0s1OR.... eV, A\, /W;Y‘w\& NS raAQL
M~

E. SURFACE WATER
Are there any ponds, creeks etc. on the property? . (O 3\’\ .\‘.’f . 3, M, ‘\-\33\‘~\¢(GW\,Q_/

If yes, indicate size and depth? USE? .......cc.ocuiiiiiiieiiiiiiicie et e eee e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

] Holding Tank (sewage removed by regular pump-outs)
Ei/Septic Tank and Leaching Bed
[1 Other method of on-site disposal. SPEeCIfY ..........oviiiiiiiiii e

[0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out? E"kMaJ“"@Lafi'
When was the 1ast time? ...
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, €1C.) . ...oiiiriii i

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ..o Date ..

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc

Golder Associates



2017

Segr \A
PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: Eéesidential [0 Commercial

I Institutional [ Other:......cccvevveeiireeeinee. .
Is the owner willing to participate in the survey? Yes I‘_’/ No [l
(If no, record address below) Q\ﬂctf V.
I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS: Al
s\
OWNER: ‘ ( \' /‘ 2 s
Name: ........ ‘Q OQQ .......... E\O‘nf{_ .......... Telephone No. (business) ...... G A OVL -\ 3
Address: ..... ‘3L°H”j .............................. Telephone No. (home) ....... ...................... \O\ <l
Number of Bathrooms.................cooiiiiciis Number of Occupants ....M......ciiiiinnnn, ol
OCCUPANT (if other than Owner):
NaMe:  isiimnssiiss ssmasiagveies /; ........... Telephone No. (business)\ .........., / ...........
Address: ..... 2 - Telephone No. (home) .....\..... AT
Number of Bathrooms.......c..ccooevvvviiiiiiiiiiiiiiiiinens Number of Occupants ........cccooeveeviiiniiieeeennn.
GENERAL QUESTIONS | | | \Ol B 6
How long have you owned/occupied this dwelling? e e
Is the property used year-round or seasonally?..  ......... / ‘?5 ....................................................
Is well water used for drinking water supply?  Yes [ No
? \y : j .
If no, why not? .......! c\\\xqe WNUT} .............................. s \ ................ vesiker A
Are there any other wells or water supplies used on the propeﬂy?..a.w..\5,..........%\\..},,\ oA
If no, how long has it been since well water was used for drinking? ............occcoviiiiiciiin
If no, what is the origin of drinking water? aenre Con\gS
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? g%as (WellRecord # .. ....cocoooiiiiiiiiiinnns )
o
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed ............ccevvvviviviinnnnen Contractor .......cccccvveiiiiiiiiiii .
Type of Well: Drilled & Dug [ Well Diameter (inChes) ....c.coocoviieviiiiiiiiiiieiiiiiiiiiinnn,
\ i
Present Well Depth: \o\“:zo Original Well Depth................ [l Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS Well Vented and HoOW 2 ... e e e e e e e e

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit[]  3) Buried, but not in a well pit [J

The accurate location of the well is Known E/ Unknown

GPS coordinates: E.........ccoceviiiiiiiiiiin. Nussos s
Type of pump: Submersible 1 Jet Pump %epth of Pump Intake (if known) .................c.....
Well completed into: Bedrock \/ Overburden (Soil) .............. Both swasssmasssnsasas

B. WELL WATER LEVELS:

Indicate whether measured from top of casing

C. WATER QUANTITY

Does your well supply enough water for your use? Yes ET/ No U
If no, is this the case: Allthetimed Some of thetime] Seasonallyd Other .................
Use: Domestic: No OO Yes No. of persons usi ter fromwell ...................
Domestic includes (circle all that apply) Drinking Cooking
Pool: No E; Yes [ Lawn Watering/Garden: No [] Yes E/
Livestock: No & Yes O
Industrial: No & Yes O (provide details)............ccoooii i
Irrigation: No Yes [1 (provide details)...........ooevviviinieiiniiiiiieiieee,
OtherUses ..., Daily Usage (ifknown) ...,
Have you ever experienced any problems with your well? ﬁ(}b ...............................................
80, WM e e e

What was the cause of the problem? [ Drought (] Pump Failure 1 Plugging

[1Increased Usage (I Interference [1 Other (Please SpecCify) ..........cccciiin

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5

Did you ever have your well deepened or cleaned, or a new well constructed? ..............cccceeene..
[ B0, WY 2. .ttt s st eecebe e e s cneen s s b r e ve s e s arneae e suaraa e e santbe s e s seeen ou e o cHERRERRRER GBS
Pump test condUCEd? ... e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(0 Sulphurd Salty[d Iron Staining E( Soft(0 Hard O

Water Treatment equipment: Softener (1 UV [] Reverse Osmosis [1 Filters [J

Other equipment in USE (if @NY): ... et

Has your well recently been chlorinated and, if so, when? b\e&b\w&*\%uﬂ\ ..... 5-6 ‘-2?6-’\'5
How would you describe the quality of your water? 1 Poor [ Good 1 Excellent

Has your water quality previously been tested? No [ Yes IZ(

If yes, for what and how often? (bacteriological, chemical analyses, etc.) Y\O\l'b,‘)b\ﬁf% ......

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ........... PO oo,
Where was the sample collected: ........ RLZIA oo e
Field Measurements: Conductivity.................. Temperature ........ccccceeervneen. 5]  [STTRTR——

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? . ...
If yes, indicate Size and depth? USE7.........c.ooiiiiiiiiiiiiiie e sesine e sssinse osbsecesssnsas s stsss ssennssssrnnns

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[0 Holding Tank (sewage removed by regular pump-outs)

Septic Tank and Leaching Bed

O Other method of on-site disposal. SpecCify ............ooiiiriiiiiiiiiiiiincnnns

[0 Do not know

When was the last time?..... \.2V% ey

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ......... MO?@M‘Y\S

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 5of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

J(\/\Q/ \j‘.l$) E-

Completed by: T.Proks Date g&,@‘c\ﬁ\ PO\

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port ColborneiPhase 1000 Hydrogeoclogy\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY  (_; COex e
QUESTIONNAIRE _

s L S

2017

TYPE OF DWELLING: @HResidential = Commercial
O Institutional [ Other: ......oovvvvciierireerreennn.

Is the owner willing to participate in the survey? Yes El/ No [l

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: (\oo—
Name: Ar* J(kav&ﬂ& Telephone No. (bUSINESS) /.o.oocccveveeiiiennnns
Address: ......... RLA6.! o\ (DMNLRE 20N Telephone No. (home) S (—

Number of Bathrooms ...........cccoviviiiiniiininnn Number of Occupants ................ KR

OCCUPANT (if other than Owner):
I F= T 04 = e U OURUU P P OO Telephone No. (business) .......0........ s
AAAress: ...coveressscionnessnnsssersniinizassssans i Telephone No. (home) ....2.c.ccocnnaine o

Number of Bathrooms ........cooovivievvimvvmiiiieiienienens Number of Occupants <.......ccoeeviieririvinreieeenn.

GENERAL QUESTIONS
How long have you owned/occupied this dwelling? ...........fai
Is the property used year-round or seasonally?.. ... V—-ﬂzs .....................................................

Is well water used for drinking water supply?  Yes Ll No &

. WATER WELL

A. WELL CONSTRUCTION DETAILS: ;l vl g

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# .. ...................... )
LNo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE -

Date or Year Constructed ................. e .......... Contractor ...................... e

Type of Well: Drilled [ Dug (1 Well Diameter (inches) ...

Present Well Depth: ........ / Original Well Depth................ (1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of §

R A Y IV Z=T 01 (Yo =T o [0 12 RSSO

Top of Well Casing is:

1) Above ground surface I{ 2) Buried inside a well pit[L]  3) Buried, but not in a well pit (]

The accurate location of the well is Known ﬂ( Unknown [

GPS coordinates: E.........cooviveiiiiienennn.. N PP
Type of pump: Submersible’{ Jet Pump [1 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock / Overburden (Soil) .............. Both ..coooieeriiiiiiiiiiiiiinn,

B. WELL WATER LEVELS:

Indicate whether measured from [LJground level or  [Jfrom top of casing

/ ' -

Original water level depth in metres (on'water well record) 7 .....ovvvvreeevevveeerererreens o ninenaenas
Subsequent water level measurements (give depths %es anddates) ...........ccceeeiiiiiniiiiinn.
............................................................................ E A -
C. WATER QUANTITY

Does your well supply enough water for your use? Yes / No U

If no, is this the case: All the timed Some of the time ] Seasonally[] Other ..................
Use: Domestic: No M/ Yes (] No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No 1 Yes U Lawn Watering/Garden: No [1 Yes I

Livestock: No O Yes @

industrial: No [0 Yes [0 (providedetails)..............cccoviuiiniiiiiii i,

Irrigation: No O Yes [0 (providedetails)...............ccovviiiii e,

OtherUses ..., Daily Usage (if known) ...
Have you ever experienced any problems with your well? ...... .5 Lo NI
If so, when? ... e A

What was the cause of the problem?  [J Drought (1 Pump Failure (1 Plugging
U Increased Usage J Interference [J Other (Please SPecify) ........ocoooveeeeiiiiiiiiieeein,

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepened or cleaned, or a new well constructed? /p“) ..............
If so, why?.........) eee. 3&»99“3&@6‘ O S e
Pump test conducted? ...... ... S iisssemmsm. e eeieeies e e e e e SR e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

T e e e R,

D. WATER TREATII:?T AND QUALITY

Fresh EI/ Sulphur Salty[J Iron Staining ]  Soft(0] Hard [

Water Treatment equipment: Softener ] UV ] Reverse Osmosis ]  Filters [

Other equipment in USE (if @NY): ..ot
Has your well recently been chlorinated and, if so, when? .............. E/ .....................................
How would you describe the quality of your water? [0 Poor Good (1 Excellent

Has your water quality previously been tested? No [] Yes

If yes, for what and how often? (bacteriological, chemical analyses, etc.)....4l... X ol / . \7“-"&

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: D D ..................................................
Where was the sample COllECteA: ......... ..ottt e
Field Measurements Conduct|V|ty ................... Temperature ..........cc.eooe.e..e. ] SO

E. SURFACE WATER

Are there any ponds, creeks etc. on the property? ... 2\&N\. Q&7 SR o, O ER—
If yes, indicate size and depth? Use?............. T T

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of §

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:
Iél/r-uﬂding Tank (sewage removed by regular pump-outs)

Septic Tank and Leaching Bed

[0 Other method of on-site disposal. Specify.............cc...cceee.

[0 Do not know

Date or year Constructed ........... Contractor

O oo capeR)

How often do you have the holding tank or septic tank pumped out?‘...;\:'.%‘ff‘{'. ..... SP‘JMU‘&CQ}\

Whenwas the [ast time? ...

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etC.) ..........coccoiiiiiiiii

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5 of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

¢

Yo
N

Completed by: ... Date ..o

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY 54’\' \A
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential [1 Commercial
OO Institutional [ Other: .....ccovveveveeiiivireenn,

Is the owner willing to participate in the survey? Yes &~ No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: "”“SWG\‘QIWM’"\ ......... Telephone No. (business).....)........, 2 e
Address: QH‘?%M]LQ—(Q ............... Telephone No. (hom9, ................ / ........
Number of Bathrooms ... Number of Occupaﬁts .................................

OCCUPANT (if other than Owner):
Name: ... e
Address: ...l e A

Number of Bathrooms.........covceideeee ot

GENERAL QUESTIONS

How long have you owned/occupied this dwelling?

Is the property used year-round or seasonally?..

Is well water used for drinking water supply?  Yes{]— No [

If no, why not? ............ Xr ........... /) .....................................................................................
Are there any other wells 6rwater supﬁlles used on the Propemty?........ccvveverieeeeeeiereziraearreeseaenns

o~

If no, how long has it been since well water was used for-drinking? /f/j/’ ......................
If no, what is the origin of drinking water? ... P ' R A c’/f ............................
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? LIYes. (W ecord# .. cooiiiviiininiiiiiiinins )

_ _ENo
ATTACH A COPY OF WATER WELL RECORD,IF POSSIBLE
Date or Year Constructed ...[................... A CONLrACON |....oorevoaci e
Type of Well: Drilled [ Well Diameter (inches) .......... e
Present Well Depth:  .........cocoveee Original Well Depth................ [1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS WVEIT VENEEA GNA HOW 2. oottt ettt ettt ettt e e e eaees e e s s et e e ettt e et e s e e e e e e e s ee s

Top of Well Casing is:

1) Above ground surface I]/ 2) Buried inside a well pit[C]  3) Buried, but not in a well pit [

The accurate location of the well is  Known ﬁ Unknown [] "b\a\ fax # ‘ \)“\5‘\)\“
NQ\\ oY~

GPS coordinates: E...........cooviviiviiinnnnnns Ncisnsmsmmamamosis

Type of pump: Submersible IZ( Jet Pump [0 Depth of Pump Intake (if known) ...........cccco......

Well completed into: Bedrock ............ Overburden (Soil) .............. Both wcaavwanmmimianiii

B. WELL WATER LEVELS:

Indicate whether measured from Llground level or  [from top of casing

Original wat?[_!evm”d’ép in metre$ (on waterjwell reco/r/d:)"".".':-.. ..... \\ ................... : X RN
Subsequé};{ water level meaSurements (give ept/hsﬁ metres and dates) ..........................
./'/ ’

C. WATER QUANTITY

Does your well supply enough water for your use? Yes k+ No O

If no, is this the case: Allthe time[] Some of the time [ Seasonally(d Other .................

Use: Domestic: No [0 Yes No. of persons using water from well ...................
Domestic includes (circle all that apply)/ _
Pool: No 1 Yes [ Lawn Watering/Garden: No [0 Yes I/
Livestock: No [0 Yes
Industrial: No O Yes [0 (provide details)............oc.vvviviensieiiiiiineeanenesiann
Irrigation: No OO Yes [0 (provide details).............cooeeiieiiiiiniraiiee e
OtherUses ..o, Daily Usage (if kKnown) . .......ccooovviirmnnniirinnnnnnne

Have you ever experienced any problems with your well? ..... KOG oo

1 To T =T TP UP PRSP e SR

What was the cause of the problem? [ Drought U Pump Failure (1 Plugging
Ll Increased Usage L1 Interference [1 Other (Please Specify) ........ccocceevvevveeeevcireeeirinnn,

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepenedyieaﬂed, or a new well constructed? ...........c.cccovvveennn.
I SO, WHY?........o..... . ivisoniyinimonnl s sk s s s Viccosssusiosis T

Pump test conducted? ...........<7.coiiiiiiiiiiinnnn. S~ SN, P—— o / ..........

If yes, record pumping _r,atefduration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh Sulphur[0  Salty[d Iron StainingR( Soft(] Hard (]

Water Treatment equipment; Softener#T UV E~ Reverse Osmosis ]  Filters &~

Other equipment in USE (if @NY): ...oeeiiii e e e e s
Has your well recently been chlorinated and, if S0, When? ........ccccovefiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeen
How would you describe the quality of your water? L1 Poor Good 1 Excellent
Has your water quality previously been tested? No [ Yes [l

If yes, for what and how often? (bacteriological, chemical analyses, etc.).........coovvciiiiiiiiiiiiieinn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ....... \{e&“’ .......................................................
Where was the sample collected: *\fs’? mowxésd‘{ﬁ«wn\&hm“a&—‘@gbﬂ r)g: Yoo

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?............... Mb .............................................
If yes, indicate size and depth? USE7.........ooiiiii i

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

L1 Holding Tank (sewage removed by regular pump-outs)

EI/Septic Tank and Leaching Bed

[J Other method of on-site disposal. Specify..............cc.oeevn.

[0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out’? .......

When was the 1ast time? .......rv e e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, tC.) .....ccoooeiiiiiiiiiii e

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5 of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

DN not ke URW  on visit

Completed by: ... TS e Date ... S A, 200

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc
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Seor \9

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: —E/Residential 0 Commercial
] Institutional [0 Other: ......cccviveiiiceieeeiiininns

Is the owner willing to participate in the survey? Yesﬂ/ No []

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

AdAress: ..........:veeeieeeeeieis e Ny ¥ SR— Telephone No. (home)}7...........ccc...\evevennen.

Number of Bathrooms ............occciiiiiiiiiiiiiiniiinn, Number of Occupants ............cccoeeeen Mennn,

GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ........... 3} ..... guaﬂbr ............................
Is the property used year-round or seasonally?.. ... \{Qb ................................................
Is well water used for drinking water supply?  Yes L~ No ]

O, WY MOt e e e et ettt eas
Are there any other wells or water supplies used on the property?............. BO i,
If no, how long has it been since well water was used for drinking? ........c.ccoooveiviiiiiinin i
If no, what is the origin of drinking Water? ... e e

. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? ;%es (WellRecord # .. ....covvivvrmerrannne. )
0

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ......(.>. O, (070 11117= [oX 1] S T

Type of Well: Drilled E]/ Dug 1 Well Diameter (inChes) ...coeeviiiieeeeiiviceinn e evaeaes

-1
Present Well Depth: QE? ......... Original Well Depth................ [1 Same as Present

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS Well VN and HoOW D ..ot i et e et et et a et e e et e e e e et et e s e s e aans

Top of Well Casing is:

1) Above ground surface EI/ 2) Buried inside a well pit(1  3) Buried, but not in a well pit [J

The accurate location of the well is  Known @/Unknown O

B. WELL WATER LEVELS:

Indicate whether measured from [lgroundlevel or [dfrom top of casing

C. WATER QUANTITY

Does your well supply enough water for your use? Yes No [

If no, is this the case: All the timeCL] Some ofthetime[d Seasonally[l Other ..................

Use: Domestic: No [ Yes B/ No. of persons using water fromwell ...................
Domestic includes (circle all that apply) ( Drinking Washing Cooking m/
Lawn '

Pool: No Yes O g/Garden: No LI Yes
Livestock: No @/ Yes UJ

Industrial: No Z/ Yes [ (provide details).............ccoviniiiieiiiiiiianiiiccieens
Irrigation: No E/ Yes [ (provide details).............cooeviiviivnceiriiiiiieieneean,
OtherUses  .....cccooeeiiiiiiiiiin, Daily Usage (if known)  .......ocoooiiiiiiiiiiiiiiniiinenn,

Have you ever experienced any problems with your well? ...
1IE=To T o 1= o OO TSSO

What was the cause of the problem? [ Drought {1 Pump Failure Bﬁugging rﬂ&m)\ LA
%I\\{)W

U Increased Usage [ Interference (0 Other (Please SPecCify) .....c.ccccooiviiiiiiiiiiniiiiieiinn W \

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §

Did you ever have your well deepened or cleaned, or a new well constructed? ...........c.ccccceienn.
1T TN o Y SRS UUO TS POPOPRIN
Pump test CoNAUCIEA ? ... o

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh [ Sulphur{ Salty 0  Iron Staining ] Soft(] Hard E/ @/
Water Treatment equipment: Softener uv E’r/ Reverse Osmosis (] Filters ]\ mC\"Lc}T Yo

Other equipment in USE (if ANY): ..o e
Has your well recently been chlorinated and, if S0, when? ...

How would you describe the quality of your water? [ Poor El/Good L[] Excellent

Has your water quality previously been tested? No [] Yes M

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ..... 3‘}‘?"-"6 .... £ 66

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUNVEY: ..o e e e e

Where was the sample ColleCted: .. ... i it et et

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?...... \f\mkpc“po—waj ..............................

If yes, indicate size and depth? USE? .. .. .. oot e e e a e s nbaee s

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 0of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

Septic Tank and Leaching Bed

[1 Other method of on-site disposal. Specify .............cccceueeee.

[0 Do not know

When was the last time? ...

pup ot

(wever

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, efc.) ..........ccoi

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5 of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. lIdentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

| gues

3
|
o.,\\
I {
L N 4
Yook
% Hahg
Completed by: . Date .o

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 .doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE Seer \ 4

TYPE OF DWELLING: [J Residential [0 Commercial
[0 Institutional [ Other: ...

Is the owner willing to participate in the survey? Yes IE/ No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

Name:

How long have you owned/occupied this dwelling? ........ “%ﬂ .......... \k%ﬂf)d_ ..................
Is the property used year-round or seasonally?..  .....ccccccereeeenlls L
Is well water used for drinking water supply? Ye No

If no, why not? QM&\\L\Q ..........................................................................................
Are there any other wells or water supplies used on the property?........cccovoviiviviniiniiiieiineenns

If no, how long has it been since well water was used for drinking? ..........ccccceveieiniiiieee e
If no, what is the origin of drinking water? \MO!F*”TC@\Q( ...........................................

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

0
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Do you have a copy of the MOE Water Well Record? [lYes (WellRecord # .. ..o, )

Date or Year Constructed ............ RIA Contractor ........... MNLA oo
Type of Well: Drilled [ Dug Ul Well Diameter (inches) .......coociiviiiiiiiiiiiiii

Present Well Depth:  ................... Original Well Depth................ [ Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS Wl VeNted BN HOOW 2. oo e e e ettt

Top of Well Casing is:

1) Above ground surface EI 2) Buried inside a well pit[1  3) Buried, but not in a well pit [

The accurate location of the well is Known [ " Unknown [ D COT SR e
we\\ o~ LS\

GPS coordinates: E..........cooevvviivreniennnns N R ais

Type of pump: Submersible O] Jet Pump [~ Depth of Pump Intake (if known) .......................

Well completed into: Bedrock ............ Overburden (Soll) .............. Both ...oovveviiiiiiiciee

B. WELL WATER LEVELS!:

Indicate whether megSured frgm (Jground level or

C. WATER QUANTITY

Does your well supply enough water for your use? Yes B/ No [J
If no, is this the case: Allthetimel Some of thetime[ Seasonallyl] Other ..................
Use: Domestic: No [0 Yes I No. of persons using water from well ...................
Domestic includes (circle all that apply) rm@@ 6
Pool: B/ Yes [ Lawn Watering/Garden: No [ Yes 19/
Livestock: No Yes UJ
Industrial: No OO Yes [0 (provide details)..............ccoeuiviiiiiiiniiiiieiiieiiniins
irrigation: No OO Yes OO (provide details)..........c.covuviiraiiriieiininsiencaninn.
Other Uses ..., Daily Usage (if known)  .....c.ccocoiiiiiiniiieciiiiiin,
Have you ever experienced any problems with your well? ...
LT T aT=] o [OOSR

What was the cause of the problem? [ Drought J Pump Failure E’\glugging

O Increased Usage [ Interference [l Other (Please SpPecify) ........ccovvicvviiieeiisiiiiniinennen

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ....... MO,
If s0, Why?.......ooovne BAIB oot
Pump test conducted? ....... R e e,

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

................................ ,(_}/A

D. WATER TREATMENT AND QUALITY

Fresh[J  Sulphur E/Saity B/ Iron Staining E‘I/ Soft(] Hard [
Water Treatment equipment: Softener[] UV[] Reverse Osmosis ] Filters [

Other equipmMeNnt iN USE (Iif @NY): ....oeiiiie et ee e e
Has your well recently been chlorinated and, if so, when? ...

How would you describe the quality of your water? I]%or [J Good 1 Excellent

Has your water quality previously been tested? No E‘/ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ...........cccccoc .

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: .......". 2
Where was the sample collected: ‘c‘ w—-zrw&'s-&{l ){‘O?S@BO“BQQ'C\\@V&
Field Measurements: Conductivity.?.ég ...... Temperature ;2 6% ...... ijSg ......
E. SURFACE WATER

Are there any ponds, creeks etc. on the property? .............o.c... )L_) ONC .................................
If yes, indicate size and depth? Use?.......... L N YOO

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)
Septic Tank and Leaching Bed
[1 Other method of on-site disposal. SPECIY .........cooiiiiiiiii s

0 Do not know

/L <

Date or year Constructed ........7.. Contractor /

How often do you have the holding tank or septic tank pumped out?.............cccoociiiiiiiiiiiiinninnne
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, SOft groUNd, E1C.) ..o e e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 5of §

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

DA net ke e\l oa yinit

Completed by: IS S Date ....2%0. o \0\, A0\ F

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE SQr\' \A

TYPE OF DWELLING: B/Residential O Commercial
(0 Institutional [ Other: .....ccooovviviiivivininicneenn.

Is the owner willing to participate in the survey? Yes E/ No []

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

o | vna Lidte

Name: ........0 s ree i e S P e S Telephone No. (busines

Address: ........ qq'("] ..... U\ﬂm( ............. Telephone No. (homey

Number of Bathrooms...........cooovevieeriiiiiiviiinaceenn. Number of Occupants ...........1...... /
OCCUPANT (if other tha -

NAME: oo oo N veeerereerenees ?mhon

AdAreSS: .ovvveiieie oo i Telephon

Number of Bathrooms...........ccoocoiiiiiiie Number of Occupants ...........cc.oceeviviiiivieiennns
GENERAL QUESTIONS g .y

How long have you owned/occupied this dwelling? ......................... QQD/ .................................
Is the property used year-round or seasonally?..  ............ \GQS ........................................
Is well water used for drinking water supply?  Yes [l No E]/

If no, why not? ............ mel'l' ...........................................................................................
Are there any other wells or water supplies used on the property?........... K Sl
If no, how long has it been since well water was used for drinking? ......... 9{..} @ .........................
If no, what is the origin of drinking water? ... MS2 & ESILL. Co\2J o

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? L[]Yes (WellRecord # .. .........ccoconene. )
ZNo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed e Contractor i imaan s i@ s

Type of Well: Drilled \12( Dug [l Well Diameter (inch€s) .........coccvvvvivivviiinniinns s

Present Well Depth:  ......ccceeeee. Original Well Depth................ [1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

Is Well Vented and HOW? s isiienssmsinsmi s iy b s s ias bt s e vt s aasn e s ivonsuans

Top of Well Casing is:

1) Above ground surface 14 2) Buried inside 4 well pit (] 3) Buried, but not in a well pit (I

The accurate location of the wellis  Known Unknown [J

GPS coordinates: E...........o.cooevvvvviininnnnn. T

Type of pump: Submersible (I Jet Pump ‘Q/Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ..o

B. WELL WATER LEVELS:

Indicate whether measured from Clground level or  [dfrom top of casing

Orig}Wepth in metres (on water well record) /} .......................
._._,-f'Subsequent water le (give depths inyetres and dat?s)' ..................................

C. WATER QUANTITY E/
Does your well supply enough water for your use? Yes No (I

If no, is this the case: All the time [ Some ofthe time[] Seasonallyd0 Other ..................
Use: Domestic: No [ Yes No. of persons usi ter fromwell ...................
Domestic includes (cir;?/all that apply) Drinking
Pool: No Yes [ Lawn Watering/Garden: No es E/
Livestock: No ] Yes ™ L\/:ak\c,\mb
Industrial: No Ei/ Yes L1 (provide details)................cooiiiiiiiiiieiiaee i
Irrigation: No El/ Yes [1  (provide details)................ovviiuiimiiieeiiieenennn.
OtherUses ..., Daily Usage (if known) ......ccoovvvveeiiciiireieeeenne,
Have you ever experienced any problems with your well? ...... BIEN ....... . s R
1T S0, WheN? e RS SRR AR 84

What was the cause of the problem?  [1Drought 1 Pump Failure ] Plugging

U Increased Usage [ Interference [J Other (Please Specify) .........cc..ccovoeeiiiciciiiiininn,

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 30of 5
Did you ever have your well deepened or cleaned, or a new well constructed? .......AM. D ........
1o Y oY RSP SSOPRTRPN
PUMP test CONAUCIEA 2 ... e e e e e e e e

If yes, record pumping rate, duration an ter levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh B/ Sulphur]  Salty[] Iron Staining [E/ Soft[] Hard E(
Water Treatment equipment: Softener Er UVL] Reverse Osmosis[]1 Filters IE/

Other equipment in Use (if aNY): ...

Has your well recently been chlorinated and, if so, When? ...
How would you describe the quality of your water? [1 Poor D/Good [0 Excellent

Has your water quality previously been tested? No [ Yes Ei/

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ........ %"K"U‘s ..... 0‘066

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey:; ?y .......................................................

Where was the sample collected: 'I[r"w\- .... Q ‘—«"’.S'\+Q_+ﬁ@@ JQ}(’\L@PP@U%

E. SURFACE WATER

Are there any ponds, creeks etc. on the property? ...
If yes, indicate size and depth? USE? ... ..ottt ee e e e e e e e e e een s e

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

(] Holding Tank (sewage removed by regular pump-outs)

Septic Tank and Leaching Bed

[J Other method of on-site disposal. Specify ..........c.ccccviivinienns

0 Do not know

Date or year Constructed Hb Contractor

How often do you have the holding tank or septic tank pumped out?

Ro

-

T SINCE  opoim (s

When was the 1ast timMe? .....cooiieee e V ...................................

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ........... /U z;’\)E ...............................

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5of §

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Inciude
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

-1 = - :
Completed by: suiiisdisiisves sibiuy swassisdssiisisimys Date .00\t P T S

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeclogy\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: Z{Residential O Commercial
O Institutional [ Other: ....ccccocvveviverreererereeene

Is the owner willing to participate in the survey? Yes‘lf No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: Ger/meY
Name: ...L.: Jx*\/ﬂ(]‘( ....................... Telephone No. (business) / ....... Jootf
Address: \255‘«\\‘\\”[}‘\ .................. Telephone No. (home) ............... A i i )
Number of Bathrooms........... / .............. Number of Occupants .../ “'")l\('S ...... <5 /57

OCCUPANT (if other than Owner):

Name: guuemunvessn B Siitonsssiiors
Address: ................ A
Number of Bathrooms............. e
GENERAL QUESTIONS y
- L
How long have you owned/occupied this dwelling? .........2% SO
SN
Is the property used year-round or seasonally?..  ........ / /,> ......................................................
Is well water used for drinking water supply?  Yes [l No l‘Z/
. \ \ \ Nia i i \ 2.
it no, why not? ... 2 A Seacl\ (Slp i ) aadh o\oc R0 L
Are there any other wells or water supplies used on the property?...f‘.‘;\@!\...!-.-‘. f\\‘r\—'“ ( bcen Coppt .
If no, how long has it been since well water was used for drinking? ................ e R o
by 2o
If no, what is the origin of drinking water?  ............ f’u(\f’fr ”\*‘ ................................
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? I:I/\;e‘s (WellRecord # .. ......ccoovvnnneiccnnnnn, )
MNo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE ) —\_ \ t ° [/\

i Aciller Frown Coyslal LAOCA
Date or Year Constructed (O(‘/ ............... CoNtractor ..vissssismvsammsiismsvasss sevsssssin
Type of Well: Dirilled E1/ Dug [ Well Diameter (inches) i T e e s

L4557 - /

Present Well Depth:  .2.7.72 > Original Well Depth....«7........ [0 Same as Present

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

/-

R A T V=T 1= 10 = 1o T i (o2 TSRS

Top of Well Casing is:
1) Above ground surface IZ/ 2) Buried insi;e/a well pit[]  3) Buried, but not in a well pit [

The accurate location of the well is  Known Unknown [
- "'-_,’—‘ )
GPS coordinates: E.............. i Nusy s adE sy 2
Type of pump: SubmersibleB/ Jet Pump [0 Depth of Pump Intake (if known) .........c..cccooc...
Well completed into: Bedrock / Overburden (Soif) .............. Both sasrunsmimmnaan

B. WELL WATER LEVELS:

Indicate whether measuféd from [{Iground level or ,.D from top of casing

Original water level depth in metres (on water well reco"r'a) ........................................................
Subsequent water level measurements (give depths in metres and dates) ..........cccccoeeiiiiiinnnnen.
............................................................................................... Q
C. WATER QUANTITY / '
Does your well supply enough water for your use? Yes Ef No [
If no, is this the case: Allthe time ] Some of the time] Seasonally[] Other ..................
Use: Domestic: No O Yes E]/ No. of persons using__\_/yater from we;!l .................

Domestic includes (circl(g-all that apply) Drinking (@@g_ @I@?\ /

Pool: No Yes [ Lawn Watering/Garden: No [1  Yes

Livestock: No I Yes E’]/

Industrial: No 121":, Yes [0 (provide details)..........ve o eeeeseeeeeeeieeeeeee e

[rrigation: No [ﬂ;/ Yes [ (provide details)..........veeuireuireenersrenansnrsnneennnnns

Other Uses  ...cccooiiiecieiiiiieeen, Daily Usage (if known) ............ - ’/ ............ ‘
Have you ever experienced any problems with your well? 5\“’\]\ !'Sb\i p\.'xw...iw.\.el!. PP \:;\if‘lt
If so, when? \JPL*"O'ZLP\ ..... \\TM ...........................................

What was the cause of the problem?  [1Drought (1 Pump Failure EI/PIugging

[ Increased Usage L1 Interference L] Other (Please SPecify) .......cooveevriiiireeriaserririeaernes

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
AD

Did you ever have your well deepened or cleaned, or a new well constructed? ......./ .00 ...

If so, why?.........ooinnins T e AR A SRS RS SRS ERARY  ++s 1 0eo s o ETUENES » AT

Pump test conducted? ....... T e e .o e B 28, Colngnny... co. Y\SJT.CE..‘.::-.LO ........

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh[0  Sulphur |Z/ Salty[0  Iron Staining E/ Soft (0] Hard [

Water Treatment equipment: Softener[] UV ] Reverse Osmosis[] Filters L]

Other equipment in use (if any): .......ccccooeeeoie R s R B T i e i e e e T
/’_ﬁ—‘

Has your well recently been chlorinated and, if so, when? ...,

How would you describe the quality of your water? [1 Poor IZ/Good (1 Excellent

Has your water quality previously been tested? No [ Yes(O A/

If yes, for what and how often? (bacteriological, chemical analyses, etc.) /U/ﬂ ....................

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: .......... 0270 & 00 0 L el )
Where was the sample Collected: ... ... e e et e e SAm PLE

E. SURFACE WATER

O
Are there any ponds, creeks etc. on the property? ............. /\/ ....................................................

If yes, indicate size and depth? UsSe?... s summuis sesamsisiomsns s sisasssissssassssnasssssaonss

Golder Associates
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lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)
Septic Tank and Leaching Bed
[J Other method of on-site disposal. SPECIfy ..........cccruiririiiii i

0 Do not know

L) 14

Date or year Constructed [N/ Contractor /V / ’Q

How often do you have the holding tank or septic tank pumped out?....../. 5/*)4/‘ ..... ik U2
When was the last time?.......... D

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

(oo (o101 =T To )1 Ao [ (o TU g T A =1 (o3 OO TRTUTRPO

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

e | B
}‘-(:_-_.EL\- N I }J
MILLER RO
Completed by: ..o Date oo

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc

Golder Associates



2017 Sepk S

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: W/Residential J Commercial

O Institutional [ Other: ........ccooevvvieveieenne
Is the owner willing to participate in the survey? Yes EI/ No []
(If no, record address below)
I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:
OWNER: ) ,
Name: ... L’SO\’D\ C[{\ ....................... Telephone No. (business) ......- / .........
Address: ....\6’.5.0....&1‘;&:\..X‘?..".....ﬁ.‘.ff.] ................ Telephone No. (home) ........ ... / ..............
Number of Bathrooms............: AN Number of Occupants ...........ccccceeeevinevienens

OCCUPANT (if other than Owner):

Name: ..o s > fas Telephone No. (business) ..............« ........
Address: ........ccveveviiiiiii s Telephone No. (home) ........... <l
Number of Bathrooms........... ....................... Number of Occupants ...« veeiieiiiiiiiiiiiiinns
GENERAL QUESTIONS
How long have you owned/occupied this dwelling? ............... [/;j‘)‘“"‘ IS
Is the property used year-round or seasonally?..  ......... Y€§ .................................................
Is well water used for drinking water supply?  Yes [l No IZ( , \\,

e A b, \BErore TV
If no, why not? ...... Q\/At"ﬂ//w .f.“!‘f.‘.‘.&.e.e\a....ﬁ.‘.,y. eh. nang. Nowye o) Nedtresa e N
Are there any other wells or water supplies used on the property?......... OB 2
If no, how long has it been since well water was used for drinking? ....... QusvRLle
If no, what is the origin of drinking water?  ........ccoccvevveioriins T —
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [JY é (WellRecord # .. ......ccoovvevvriverinns )

o

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed ........ N /A ............... Contractor ............... N/A ....................
Type of Well: Drilled EE:‘/ Dug [ Well Diameter (inches) ............ o5 ’QJQ ...... CINSCIRLE

7/ ' A
Present Well Depth: ... r%’d ....... Original Well Depth..../ Y71 .. O

Golder Associates
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PRV Y VL= L (=Y 1= o o B Mo 1Y 272N

Top of Well Casing is:

1) Above ground surface IZ{ 2) Buried inside a well pit (] 3) Buried, but not in a well pit [

The accurate location of the well is  Known ET/ Unknown [

B. WELL WATER LEVELS:

Indicate whether measured from (Iground level or IZI from top of casing

Original water level depth in metres (on water well record) .........................................................

Subsequent water level measurements (give depths in metres and dates) ..........ccccooeevicicinneneenn.
C. WATER QUANTITY
Does your well supply enough water for your use? Yes E/ No [I
If no, is this the case: Allthetimed Some ofthetime(] Seasonally] Other ..................
Use: Domestic: No B/ Yes [ No. of persons using water from well ...................
Domestic includes (circle all that apply) Drinking Washing Cooking
Pool: No O Yes [ Lawn Watering/Garden: No [1 Yes EZ(
Livestock: No [ Yes El/
Industrial: No O Yes O (providedetails)............ccouviviiiniiinensieneecianeannnn
Irrigation: No 1 Yes EI/ (provide details)........... gz g ey
Other Uses ... Daily Usage (if kno\v\rfr;)( ...... bN 3/74 /LX
Have you ever experienced any problems with your well? ...
[ SO, WNEN T i e

What was the cause of the problem?  [1Drought  Pump Failure 1 Plugging
1 Increased Usage U Interference 0 Other (Please Specify) ........ccocovveveeiiieiriieee

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepened or cleaned, or a new well constructed? .......... /U .............
If so, why?................ 2= U S
Pump test conducted? ........ e e e et e e e e oo R

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh (]  Sulphur @/ Salty 1 Iron Staining E’I/ Soft(l1  Hard [J

Water Treatment equipment: Softener[1 UV Reverse Osmosis 1 Filters [J

Other equipment in use (if any): ......... /Uf’*\i-fﬁf .........................
Has your well recently been chlorinated and, if so, when? ...... oz

How would you describe the quality of your water? [1 Poor IZ(Good 1 Excellent

Has your water quality previously been tested? No J Yes ONSOKE
If yes, for what and how often? (bacteriological, chemical analyses, etc.)........ e i v

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Field Measurements: Conductlwty..ﬁ.?..% ..... Temperature....\}...é ........ pHS06
E. SURFACE WATER /{\ O

Are there any ponds, creeks etc. on the property? .............. ........................................................
If yes, indicate size and depth? Use?................ A2 e

Golder Associates
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lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)
IE/Septic Tank and Leaching Bed
[J Other method of on-site disposal. SPECIfY ..........cccovviiiiiiiiioiiiiii e

O Do not know

#
Date or year Constructed ..7..... Contractor .-//

How often do you have the holding tank or septic tank pumped out?.................... e

When was the 1ast M ...l ettt e et a e s s e et e s e e e e e e s e e aaa e e e e e s
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) .............. O

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. ldentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: SRR, W .. Wt Date ........ .5.".7.*.*:.%..;..:.- ..............................

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential [ Commercial
O Institutional [ Other: .......ccvvvevviicieeeeaeinnns

-

Is the owner willing to participate in the survey? Yes IF_/ No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

\ \(( O( OUOWB

OWNER: g\

1;’ I o TP - T
Name: A '.ff'.' ....... / k’l‘-\ .................... Telephone No. (business) ......... 5 .’.'Z.J. ..........
Address: ... 3. bt Maer. R Telephone No. (NOME) ..o,
Number of Bathrooms...............- . / ........... Number of Occupants ...............coeeveevveveeeen.,
OCCUPANT (if other than Owner)
Name: ......cccoeeen. 3 e, [ / ........... Telephone No. (business) ........ ././[3 .............
Address: ............... Lavsiusveisisisivioposisssiviisiig Telephone No. (home) ........ A visiish A
Number of Bathrooms .../ e.eveveeeeeerreeeerenee. Number of Occupants ............ccootvvveiiiiiennnnn.
GENERAL QUESTIONS _
How long have you owned/occupied this dwelling? ;Zb ................................. P—
Is the property used year-round or seasonally?.. \/é'S/ ...............................
Is well water used for drinking water supply?  Yes [l No @
If no, why not? ... QAL'T/ .............................................................................................
Are there any other wells or water supplies used on the property?............. /O 6 ............................
If no, how long has it been since well water was used for drinking? ........c ?)(h?"f 55;‘ ..................
If no, what is the origin of drinking water? ..o, S
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [ Yes (Well Record # . ......................... )

[INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed ,...... A Contractor ... N / A ............................
Type of Well: Drilled Dug [J Well Diameter (inches) ..o,
Present Well Depth:  ................... Original Well Depth................ [1 Same as Present

Golder Associates
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RNV VLT 1 = To B To (o I (o 1Y A OSSR SE

Top of Well Casing is:

1) Above ground surface [ 2) Buried inside a well pitm/3) Buried, but not in a well pit (]

The accurate location of the wellis Known O Unknown HF_’/

GPS coordinates: E.......cocovvvveieiiiiinnnnn, Nisssamnassnimaanss

Type of pump: Submersible [ZKJet Pump O Depth of Pump Intake (if known) .............ccccoov.
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ..o
LVSORE

B. WELL WATER LEVELS:

Indicate whether measured from Elgrouﬁ'd level- or  [Jfromtop of casing

Original water I'e;fel depth in metres (on water wgll'}écord) ..................... R

Subsequent water level measurements (givé"depths in metres and dat'é;s) .................................

C. WATER QUANTITY

Does your well supply enough water for your use? Yes IE/ No O

If no, is this the case: All the time[[] Some ofthetime ] Seasonally(] Other ..................

Use: Domestic: No [0 Yes E/ No. of persons using water fromwell ...................
Domestic includes (circle all that apply) Drinking @ Cooking B/
Pool: No ™ Yes O Lawn Watering/Garden: No [1 Yes
Livestock: No IZ/J Yes UJ
Industrial: No Iﬁ/ Yes [0 (provide details)..........coovviniivioeiiiiaiie e,
Irrigation: No D/ Yes [ (provide details)...............coooeeieiiiiiniiiiieinan..
Other Uses  ......ociiiiiiiiiiiiiieas Daily Usage (if knOwn) _ ........cocooiiiiiiiiiiniciiiienas

Have you ever experienced any problems with your well? ...... ﬁ}\}t .....................................

If so, when? ... _ ; ..................................................................................................

What was the cause of the problem? [ Drought 1 Pump Failure [1 Plugging

[l Increased Usage Ul Interference [J Other (Please Specify) ........cccccoevieviiveiiiiiiae

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ....... /U 0 .........
If SO, WHY?...oooiiiiiieeeeecens AT R A S A A A RS
Pump test conducted? .................. e 4 i N 0 S SV S s i

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

& S hmes E/ ‘3/
Fresh(1  Sulphur Salty (]  Iron Staining Soft(J] Hard

Water Treatment equipment: Softener[J UV[] Reverse Osmosis [l FiItersE[/

Other equipment in use (if any): ..... A ettt
Has your well recently been chlorinated and, if so, when? ........ VRO N
How would you describe the quality of your water? Mcor 1 Good (1 Excellent
Has your water quality previously been tested? No EI/ Yes ]

If yes, for what and how often? (bacteriological, chemical analyses, etc.)....A2C2 oo

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: \[ES .....................................................
Where was the sample collected: S:MW\,}.)N’L@«M J\\\ YORRL
..................................................... s
Field Measurements: Conductivity.?’.@..ﬁ ...... Temperature =T pHg)O

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?........... L oeescomsesssessereesesssssssssesssene

If yes, indicate size and depth? USE?. ... e s s n e e e snnen e

Golder Associates
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Ill. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

J Holding Tank (sewage removed by regular pump-outs)
B/Septic Tank and Leaching Bed

[1 Other method of on-site disposal. SPECIY ........ccccivriiiiieiriiieeie e ser e esaeesseraseeee s

cernrled  J0F e s

] Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?..............cccoo i,
When was the 1ast tiME? ... e ee e e e
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, SOft GrouNd, €1C.) ... e e et

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

“\
Completed by: ... Y ? LS s Date ....... S 0;3“6 /. ROV

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: B/Residential O Commercial
1 Institutional [0 Other: .......ccocoiviiiiiieieeacnain,

Is the owner willing to participate in the survey? Yes DZ/ No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: ... SCO#H}‘H“(‘S*“—C’) Telephone No. (buSiness) .............
Address: .| 3 tMlere Telephone No. (home) // ......... ’ .......
Number of Bathrooms...........cocccvvvvcvneinininiiiiennen Number of Occupants / ......... _.(-.-:'.’.' ..............
OCCUPANT (if other than Owner):
Name: e N — Telephone No. (business) .«i...i....... 7 -
Address: ................. p ’// .................. Telephone No. (home)-~............... A
NUmber of BathfoOMS .............clfrreeereeeerereeernen, Number of Occupants ............... A
GENERAL QUESTIONS _
How long have you owned/occupied this dwelling? .......... \@”}u\ ............................................
\
Is the property used year-round or seasonally?..  .............0. :Q ............................................
Is well water used for drinking water supply?  Yes No [
If no, why not? ... o s s A e e S S R e
Are there any other wells or water supplies used on the property?....... NQ ...............................
If no, how long has it been since well water was used for drinking? /// ................
If no, what is the origin of drinking water? ... 4. B et A
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [lYes (WellRecord# ........................... )
[1No
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed w\q -:]'—% ................ Contractor ......coocviiiicii
Type of Well: Drilled E/ Dug O Well Diameter (inches) .......cccooeiiiiiii e,
..
Present Well Depth: waC) ........ Original Well Depth................ [1 Same as Present

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

Is Well Vented and HOW?: .......oviieieeiiiiiiiinnns A

Top of Well Casing is:

1) Above ground surface EE/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit [J

The accurate location of the well is Known I'Z/ Unknown [

GPS coordinates: E........c.oeeevevvivieennnnn. N
Type of pump: Submersible E"/Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ....\..... Overburden (Soil) .............. Both ...oveeiiiiiiiiiiiicn,

B. WELL WATER LEVELS:

Indicate whether measured from~  [1ground level or - [from top of casing

Original water level dep;h"'i"h. metres (on water well r 4) // ........................
P v
Subsequent water level measurements (give depths in metres and dates) 8 .J ................................
C. WATER QUANTITY
Does your well supply enough water for your use? Yes { No [
If no, is this the case: All the time[l] Some of thetime[d Seasonally(] Other .................
Use: Domestic: No O Yes No. of persons using water from well ...................
Domestic includes (circle all that apply) / Drmklfrjg% vggfglgg: Cooking H\
Pool: No Yes [ Lawn Watering/Garden: No (1  Yes
Livestock: No [0 Yes E/
Industrial: No Yes (1 (provide details)............o.covviviiieneeieeiniiinsninsinenns
Irrigation: No IZI/ Yes [0 (provide detailS)...............ccivveeivrvriiiiniiiiiiiinnnn
OtherUses ... Daily Usage (if Known)  ....ccooooiiiiiiiieieiccee
Have you ever experienced any problems with your well? ... /Uﬁl"“hf .......................................
IE 0, W e e e R SR A SSRGS SO

What was the cause of the problem? [ Drought L1 Pump Failure 1 Plugging

U Increased Usage [ Interference 1 Other (Please Specify) .........cccoocevevervveivicrrnisin.

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ...... NO .............
I S0, WY 2 ettt e e E e e b e e e e s ae e s a b e SO EAEE
Pump test conducted? ............., N C) ............................................................................

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

FreshJ  Sulphur E]/ Salty (1 Iron Staining Z/ Soft(0]  Hard Il?/

Water Treatment equipment: Softener E‘Z/ UV Reverse Osmosis E/ FiItersQ/

Other equipmMent iN USE (if @NY): ..o oottt et ee e e s s e s e s e e eeabbsne e e eene e

Has your well recently been chiorinated and, if so, when?......) N THE fovse

How would you describe the quality of your water? [ Poor Ij/Good [l Excellent

Has your water quality previously been tested? No [ Yes E\}/

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ...................... gf}‘.{..%‘.‘."\/‘e L el

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ...\DQ {"@L‘*bf*&‘\'\f\\ Lol Q%}S}Qm
Where was the sample collected: ... ... e
Field Measurements: Conductivity................... Temperature .........ccoocoveeeeen. 0]y TP

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?........[L. .70 i el 1 R

If yes, indicate size and depth? Use? ... 00X .0, 3. /8. oo

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

L1 Holding Tank (sewage removed by regular pump-outs)

I‘Z/Septic Tank and Leaching Bed

[1 Other method of on-site disposal. Specify ..........ccceeeeviieecierccnee.

[0 Do not know

Date or year Constructed ‘ﬁCIS Contractor

A L
How often do you have the holding tank or septic tank pumped out? ... &N%..... )’J ..... ‘22/061

When was the last time? ..... g’é ..... SRS e vt ars s

0

Have you ever had any problems with yBur sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, €tC.) ........c.ooiiiiiiiiii i

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: "T‘P"OL\S ........................... Date S{P\"LQ;F*(”?' ...........

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 .doc
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2017 Sept §

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: IZ/ResidentiaI [0 Commercial
O Institutional [ Other: ....ccoooveeevieiiiiieeeeees

Is the owner willing to participate in the survey? Yes E/ No []

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: ch g_ \3@,-[\,"5

Name: =7 A0 s Telephone No. (business) ..... 5 A : ..............
~ G . g7 .
Address: Q—JB;Z-’H!\\@k& ............... Telephone No. (home) ............: A
Number of Bathrooms.......... &*‘ ...................... Number of Occupants .......... é’/ .................
OCCUPANT (if other than Owner):
Name: s matlms e g Telephone No. (bUSINESS) ..., -.oeecee.
AQDrESS: ..vovoo oo, I . Telephone No. (home) .._,._,,.-:'f_. ..............
Number of Bathrooms......... B e Number of Occupants................... :_,....f .........
GENERAL QUESTIONS ; =~
. . . & Ues~S |~ Ve e
How long have you owned/occupied this dwelling? ..........5...... ) X ..............................................
Is the property used year-round or S€asonally?.. ..o seaeirerrrr e s e e s aeeeesraeses
Is well water used for drinking water supply? Yesﬁ/ No [
If no, why not? ........... /O/A .....................................................................................................
Are there any other wells or water supplies used on the property?.......... /C LS
If no, how long has it been since well water was used for drinking? ...........cccooieiiiiieiiieiiiie e
If no, what is the origin of drinking water? ...
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [Yes (WellRecord# .................coeee.. )
I1No
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed ..........cccccccovieriiennne Contractor .......ccccccii
Type of Well: Drilled E/ Dug O Well Diameter (inches) .........cccoiiviiiiiiiiieiei e
{
Present Well Depth: U\L/G ........... Originat Well Depth............... [1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of §

RN S T a1 Lo 1= 10 Lo B (o 1T 24P

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit E/ 3) Buried, but not in a well pit [
o 3 c}“ < .‘Cf,ii \‘I\-

The accurate location of the well is  Known I‘E/ Unknown [J] .n' o VY4

GPS coordinates: E...............om e, N L
~ A \ { L=
, , SYALLO
Type of pump: Submersible [1 Jet Pump [0 Depth of Pump Intake (if known) . 2.0 .......... 50 13_)
._ vl |
Well completed into: Bedrock \/ Overburden (Soil) .............. Both uuanenanasnsins

B. WELL WATER LEVELS:

Indicate whether measured from (dgroundlevel or [Ifrom top of casing

Original water level depth in metres (on water well record) /.,--.'."i. .................. / ............................
Subsequent water level rpeasurements (%ive/aepths in‘_p'fé;tres and datg.;s)/ ............ ; / .............
____________ SN AN A Y A A
C. WATER QUANTITY
Does your well supply enough water for your use? Yes M/ No [
If no, is this the case: Allthetimed Some ofthetime(d Seasonally[l Other ..................
Use: Domestic: No [0 Yes EI/ No. of persons using water fromwell ...................
Domestic includes (circle all that apply) Drinking Washing Cooking
Pool: No E{ Yes O Lawn Watering/Garden: No [0 Yes [J
Livestock: No [0 Yes Ii’f/
Industrial: No IZ( Yes [ (provide details).............c.coeririmenieiiiieeceieeeeaennns
Irrigation: No @/ Yes [ (provide details).............ooiemiemineaeeeeeieeeieeneneen.
Other Uses ... Daily Usage (if known) ........ccoooiiiriiiiiiiiiiiinnnn,
Have you ever experienced any problems with your well? ......... /( 1{ .........................................
ifso, when? ... / ...... ettt v s ee e R R S e

What was the cause of the problem? [ Drought U Pump Failure O Plugging

U Increased Usage [ Interference [1 Other (Please SPecify) ......ccovcvrereceviieieie e

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ........ /UO ............
If SO, Whyr) ........................ y:'.'-... ............... :_:..'.' ...........................................................................
Pump test conducted? .., ........... T S ST e et

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh E( Sulphur{ Salty 1  Iron Staining[]  Soft(] Hard = /;
Water Treatment equipment: Softener IZ( UV Reverse Osmosis[] Filters EI/

Other equIpmMENt iN USE (If @NY): ..o.iiiiiiiicirier et ee e e e e e e se e snse s s ensneeseenbseesanas
Has your well recently been chlorinated and, if so, when? ......... RID ..o
How would you describe the quality of your water? [1 Poor Good 1 Excellent
Has your water quality previously been tested? No [ Yes [‘El/

If yes, for what and how often? (bacteriological, chemical analyses, etc.)........... WZ.'._;ﬁf:.'c‘.v.x.K .......

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 4 of §

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[1 Holding Tank (sewage removed by regular pump-outs)
o Septic Tank and Leaching Bed
[1 Other method of on-site disposal. SPECIfY .........cooeieiiiiiiiiir e

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.............cccooiiiiiiiiciiccnn
When was the last time?......... / -S\JfO{S ....... f‘*\]/ .........................................................
Have you ever had any problems with your sewage dis.posal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ........ /UOA)& ....................................................................................

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5 of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

T ror see el on vint

Completed by: ... .Y .05 S i Date ......... X e es e B

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 Sept 5

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: E/Residential 0 Commercial
O Institutional [ Other: ........ccccceivivinncee ) -

-

Is the owner willing to participate in the survey? Yes ] No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: ,

Name: ... }A '\Z”(/YQQ‘\\Q/ ............... Telephone No. (business) ......., TN
Address: ....... 3361) ...... M'“/C/ Q\ ............ Telephone No. (home) ...... r:’.".',. ....................
Number of Bathrooms......... /,/ .................. Number of Occupants .«........... flmnnysenssssmanes

OCCUPANT (if other than Owner):

NaME. e Telephone No. (business) ..........cccccevvvvuneenn.
AdAress: ..o Telephone No. (home) ...
Number of Bathrooms..........c.....ocoooviiiiiiiiinininnn Number of Occupants ..........ccccccvvviniiieecneenn,
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ...... h‘(‘ ey
Is the property used year-round or seasonally?..  ......,.. Y“:‘ e
Is well water used for drinking water supply? Yes\Z/ No [

If no, why not? .............c.... oo R TR
Are there any other wells or water supplies used on the property?....... et
If no, how long has it been since well water was used for drinking? .........................
If no, what is the origin of drinking water? — ............... vt RS PSS S S

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? LlYes (WellRecord# .. .........cccevecnnnn )
JNo
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE \
: “ ,
Date or Year Constructed ...+ O\é ................ Contractor .. r{;\ ..... \ o2,
Type of Well: Drilled IE/ Dug O Well Diameter (inches) \/74 ...................................

e}
Present Well Depth: éb ....... Original Well Depth................ [] Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

Is Well Vented and HOW?: i sy s i o s s v s 1

Top of Well Casing is:

1) Above ground surface fz/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit (J

The accurate location of the well is Known M/ Unknown [

GPS coordinates: E................cooveeiinnn N
Type of pump: Submersible I]/Jet Pump ] Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. [=10] 1/ o I

B. WELL WATER LEVELS:

Indicate whether measured from [Jground level or I:\ from top of casing

Original w ; er level depth |n metres (on water weII reccgd] ............................. /// .................
Subseqﬁent water Ievepn%easurements (gwe depths in metres and dates) ..................................
C. WATER QUANTITY __
Does your well supply enough water for your use? Yes Ef No [
If no, is this the case: All the time ] Some ofthetime(J Seasonallyd Other ..................
Use: Domestic: No (1 Yes Q/ No. of persons using water from_v_v_(-:;IL ...................
Domestic includes (circlesall that apply)-— DF_rEI-(_Tn? Washmg 5 - Cookmg
Pool: No /“' Yes O Lawn Waterlng/Ga—rd_e;. No 0 Yes \E!
Livestock: No Yes I
Industrial: No E/ Yes [1 (providedetails).............ccovviiiiiiiiieaiaiiiainnnns
Irrigation: No Q/ Yes [1  (provide details)..............oovviirieiieeiniieiisvannneinns
OtherUses ..., Daily Usage (if known)  ......ccccoviiiiiiiriiiiieennen
Have you ever experienced any problems with your well? ......; /L QUESO FAQ ....................
IS0, W BN e

What was the cause of the problem?  [1Drought (J Pump Failure 1 Plugging

I Increased Usage ] Interference (1 Other (Please Specify) ............. e

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepened or cleaned, or a new well constructed? ,/UO ............
=10 T o Y O P S PP
Pump test conducted? .......... N

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh E/ Sulphurd Salty[d Iron Staining[d  Soft(] Hard IE/
Water Treatment equipment: Softener IE/ UV Reverse Osmosis[] Filters IE/

Other equipment in use (if any): ...... KO et
Has your well recently been chlorinated and, if so, when? ...... /UD ..... o R RS EAES
How would you describe the quality of your water? [] Poor E/‘_h/Good ] Excellent
Has your water quality previously been tested? No Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ..........cccooiiiiiiiiiiiiininnn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ..... (>
Where was the sample collected: ......5000m K@, .. Lo AN C‘w]’ ,"T.\S-E\.lt.'-; .......................
.................................................. T T
Field Measurements: Conductivity...\..ﬁ:‘%;?... Temperature B pr("L'f ,,,,,

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?...... ’UO ..........................................................
If yes, indicate size and depth? Use 2 ... et et

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[l Holding Tank (sewage removed by regular pump-outs)
Ij/Septic Tank and Leaching Bed
O Other method of on-site disposal. SPECIY ............cooviiiiiiiee e,

0 Do not know

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

/ ™
odours, soft ground, etc.) ......... A PRI

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for

the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

aA ~T “ , |
I.) ~y ::f"’_",\.'.\'. I ‘
™ | ]l
‘ .
@ ‘_ ‘
1' \
l
Completed by: —r Pf‘oks ......................... Date ...... %Q(P\'g,rﬂg\7~ ............

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colbornei\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc
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2017 Sept §

PRIVATE WATER WELL SURVEY

QUESTIONNAIRE ‘
Tt—
TYPE OF DWELLING: I‘Z(Residential J Commercial
U Institutional [ Other: .......coooovieiiiiiiiienn,
Is the owner willing to participate in the survey? Yes E/ No [
(If no, record address below)
I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:
OWNER: S | aqp DO
T > 1] AN i
Name: .. {\4‘ il | “RYIE. E”fxq’&fi\’f‘\ ....... Telephone No. (business) ..... o cuinssiasiglin
. L ,,-.",3(; :)H.L:f. ({ﬂ L L].’,. A ..//
Address: ......oooveun T T L2207 Telephone No. (home) ....<.......ee. s
Number of Bathrooms ............ccccooovvviiviiiiiiiiieens Number of Occupants .................s l
OCCUPANT (if other than Owner):
Name: ..o, A Ty ISR Telephone No. (business),[ ..... i A
Address! ussuwwcunanspiaviamsiass s Telephone No. (NOME) "......covveveerreilonerl
Number of Bathrooms................. A Number of Occupants ..........cccveeieiiiiiiieennsnn
GENERAL QUESTIONS
How long have you owned/occupied this dwelling? ........... \C\ﬁg\ ........................................
Is the property used year-round or seasonally?..  ......... \/ES ...............................................
Is well water used for drinking water supply? YesM/ No [
B RO, WY MOt e
Are there any other wells or water supplies used on the property?............ A)Of .................
If no, how long has it been since well water was used for drinking? ........... e
If no, what is the origin of drinking water?  ............c.ccccooeeeiiiins TR ——
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [lYes (WellRecord#..............ccovvvevenns )
No
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE e
Date or Year Constructed ........ “llas ............. Contractor .......w. A
Type of Well: Drilled E/ Dug Well Diameter (inches) ...,
= f
Present Well Depth: %D%O ~ Original Well Depth................ L1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of §

ERR A Y IRV L=T 0 10=To 1= 110 IR [0 A7 SRR

Top of Well Casing is:

1) Above ground surface E/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit (]

» N e w\ﬁQf“L
The accurate location of the well is  Known El/ Unknown 0 W~e é“b“\' >

wel\ Wy
GPS coordinates: E.............coccoeeeiiiiinnns Nissemammmmcrsaasamm
Type of pump: Submersibleﬁ Jet Pump O Depth of Pump Intake (if known) ..........cccceevennn.
Well completed into: Bedrock / Overburden (Soil) .............. Both s snssiaigs

B. WELL WATER LEVELS:

Indicate whether measured from -~ []ground level _er  Llfrom top of casing ,

; P
Original wa‘fé/r level depth/i/n/m/etres (on water vyl record) ......ooviiiiiiiiiiiinn s
Subsequent water level'/r;easurements (give"aepths in metres and dates) ..............................
C. WATER QUANTITY
Does your well supply enough water for your use? Yes IE/ No [
If no, is this the case: Allthetime ] Some of the time[l Seasonallyl Other .................
Use: Domestic: No [0 Yes IEI/ No. of persons using water from well Y T
Domestic includes (circle all that apply) /@g \w@g =C(;c~)k_29ﬂ/
Pool: No Yes [ Lawn Watering/Garden: No [J  Yes [Il/
Livestock: No B/ Yes [
Industrial: No B/ Yes [ (providedetails).............coovemiimniieiieeiiereeennns
Irrigation: No E/ Yes [ (provide details).............oeovuieieeneeereiie e,
OtherUses  .....iiiiiiiiiiniiininnnnis Daily Usage (if known)  ..........oocoiiiiiiviiiiiiiiiiinns
Have you ever experienced any problems with your well? /1”’*'\/65 .............................
Iso, when? .£icol frava nejghbevring Sheeo Fecn propecty (Cpo fopgar eis/s)

J

What was the cause of the problem? [ Drought 1 Pump Failure (1 Plugging
U Increased Usage [ Interference [0 Other (Please SPecify) .........ocovveiiirceiienirniirrannnnns

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ....... /UD .............
If S0, WHY?.....oovorvrnr DRSS RS
Pump test conducted? ..........ooooeviereeeeiiinaniis T

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

FreshE/ SulphurJ Salty[d Iron Staining 1  Soft[1 Hard IZ/
Water Treatment equipment: Softener ] UV [] Reverse Osmosis[] Filters 4

Other equIpmMeENt iN USE (if @NY): ..o e
Has your well recently been chlorinated and, if so, when? ........AY! i

How would you describe the quality of your water? [J Poor E-I/Good (] Excellent

Has your water quality previously been tested? No [J Yes E}/
If yes, for what and how often? (bacteriological, chemicaljnalyses, etc.)..... QVL\F“‘f .........
Lrown O deon 2 A L tress Hlo foo

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: %L’@“W ..... /UOJG"'dF‘OJ"” ........
' . b

Where was the sample collected: .....................cooooe. ¢. . Savel e...coll .~'.'.*...':2‘r; ............

Field Measurements: Conductivity................... Temperature .............coceeennns PH. .ot

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?..... NO ...........................................................
If yes, indicate size and depth? USE7 ... ...e e bbb e e

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[l Holding Tank (sewage removed by regular pump-outs)

D/Septic Tank and Leaching Bed

[J Other method of on-site disposal. Specify...........cccceevveiivrnennen.

0 Do not know
/
$

Date or year Constructed ..%.?.‘.{-Contractor

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ............... /O é .......................................

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. ldentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

A nok See poWR=

Completed by: /T Pro\c& ........................... Date ...... S {{01-6’ /2‘0) 7’ ..........

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 Sepk §

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: IZ(ResidentiaI OO0 Commercial
O Institutional [ Other: ...ooovvvveveveeireiieievieeen,

Is the owner willing to participate in the survey? Yes II/I/ No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER;. ) \\ )

Name: Kﬁ:\.."ﬁ.l-.--.‘??.l?'.\fﬂf T/\'l ..... K‘ ...................... Telephone No. (business) ......:: e .-; ..............

Address: .....\. 1. ‘D_(“—)L‘“‘\"\ .................... Telephone No. (home) ......... oo

Number of Bathrooms...............- ’/ ............ Number of Occupants ........ r>2/ .................

OCCUPANT (if other than Owner):

Name: ..., A Telephone No. (business)~..........c...cccccuuivnnn.

Address: / ................. / .................. Telephone No. (home)"' ..............................

Number of Bathrooms.........  eevessisnsasnassnsseens Number of Occupants ...........ocoveeieeriievinnnnnnes

GENERAL QUESTIONS »

How long have you owned/occupied this dwelling? ........... e 99‘”{“‘ o T

Is the property used year-round or seasonally?.. ... \ ”5 ....................................................

Is well water used for drinking water supply?  Yes v No ]

N0, WHY NOE? ..o et e e RS TR OB SR PP AR S BR Spempra

Are there any other wells or water supplies used on the property?.......... i O,

If no, how long has it been since well water was used for drinking? ............cccccoiiveeeioiiieceiiniiein,

If no, what is the origin of drinking water?  ............ T R AL et

Il. WATER WELL Gyt o2

A. WELL CONSTRUCTION DETAILS: AoV 38

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# .. ..........ccoveeeenne.. )
LI No

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ....Q.@’.\E‘./Z = Contractor SC\’\QQ\“"‘B h\\‘ ‘)

" N
Type of Well: Drilled E/I/ Dug [ Well Diameter (inches) ...... b A
Present Well Depth: ... ;U ......... Original Well Depth................ [1 Same as Present

Golder Associates
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1S WEII VENtEA @nd HOW 2. ..ot ee v see s s st et s s s et s e b st et s e st e e s e e s et aensa e

Top of Well Casing is:

1) Above ground surface D/ 2) Buried inside a well pit[]  3) Buried, but not in a well pit [

The accurate location of the well is Known IE!/ Unknown [

GPS coordinates: E.............c.ccoieiininnnl. N o e v s g e s
Type of pump: Submersible E/I/ Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock \/ Overburden (Sail) .............. Both .....oooovvieeee

B. WELL WATER LEVELS:

Indicate whether measured from Llground level or / [from top of casing

Original water level dep/tlﬁ in metres (on water well rec{g/ci) ................................... ,,;x.":: .................
Subsequent water level measurements (give dept_[]s;ih metres and dates) ..... ........................
C. WATER QUANTITY
Does your well supply enough water for your use? Yes M/ No [
If no, is this the case: Allthetime[] Some of thetime(d Seasonally[d Other ..................
Use: Domestic: No [ Yes E/ No. of persons using water fromwell ...................
Domestic includes (circle all that apply)'-ijyx_léﬁ)ﬁrhinkin'g' ;Wf’_si‘_'?g,f _Codﬁg =
Pool: No Ej Yes Lawn_WEt_e"ring/Garden: No [0 Yes B/
Livestock: No E{ Yes [J
Industrial: No & Yes O (provide details)...... ...
Irrigation: No ﬁ Yes [ (provide details).............coooemeinienneairiineesiranennn,
OtherUses  ........cciciiiviiiiieen, Daily Usage (if known) .........ocoooiiiiiiiiiiiiininnnn
Have you ever experienced any problems with your well? ...... R0,
IS0, WM e e et era e

What was the cause of the problem? [ Drought ] Pump Failure (1 Plugging
U Increased Usage U Interference [J Other (Please Specify) .......cccccvveevevcrereciieririreninns

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of §
Did you ever have your well deepened or cleaned, or a new well constructed? /\'E"J("*‘ELL
If S0, Why?.....oooviiin, / .............................................
PUMP test CONAUCEEA? .7/, 1 A

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

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

D. WATER TREATMENT AND QUALITY

Fresh IZI/ Sulphurd0 Salty[d Iron Staining E/ Soft(J Hard ET/
Water Treatment equipment: Softener II/ uv I‘Z( Reverse Osmosis Il’( Filters IB/

Other equipmeNnt in USE (if @NY): ..o e ae e e e eaas
Has your well recently been chlorinated and, if so, when? .......... RO e,
How would you describe the quality of your water? [1 Poor L1 Good B/ Excellent
Has your water quality previously been tested? No [ Yes E/

If yes, for what and how often? (bacteriological, chemical analyses, etc.).........ccoccceveviiiiiiiiiniinnnn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUNVEY: ... €S .. oot
A R ~ \arl A

Where was the sample collected: ..;.‘F.&%:’:.Hk‘l S10e TP e 0ole i e,

Field Measurements: Conductivity....."......7...... Temperature ...........icccveeee, PH. v fiesmndussss

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?...... fUQ ........................................................
If yes, indicate size and depth? USE?.........ooiiiii e et s e e asa e e e

Golder Associates
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lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

Ll Holding Tank (sewage removed by regular pump-outs)
@/Septic Tank and Leaching Bed
[J Other method of on-site disposal. SPeCIfy .........coocoiiiiiiiiiiiie e ine e

0 Do not know

Date or year Constructed M /A Contractor

How often do you have the holding tank or septic tank pumped out? \ \-\]v LS,
When was the last time?......... Q-gk Zond. N5 I’\C» ..........................................................
Have you ever had any problems with your sewage disbosal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) .......... RO e

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

)
R0 AV
;‘\' e ~ '\_ \\/‘tf“ﬂ"o [
|
f'
Ii
| |
[ [
i
L/‘;\\CN\L/\S
Completed by: ... Date ..o,

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: IB/ResidentiaI 0 Commercial
[0 Institutional [ Other: ..o

Is the owner willing to participate in the survey? YesE/ No [J

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: ..coooovvieenannn K ! '\T\ ......................... Telephone No. (business) ..... / ......... //
Address: ... JA2& LC\\c»,hh ................... Telephone No. (home) ... },Z ........ o A—
Number of Bathrooms...........cccoeccviiiviiiiiiiciiiiinnn. Number of Occupants /” ..............

OCCUPANT (if other than Owner):

Name: ... . ;cessissvpssarienmss AT Telephone No. (business) ..., 7.......cccccouuee. :

Address: / ......... _;.,;-:’f ....................... Lerennen Telephone No. (home) ,

Number of Bathrooms...................... s Number of Occupants .2/-.........ccooevesimereennn.

GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ............ q (fc{ L2 ST
% :

Is the property used year-round or seasonally?.. /‘”S ...................................................

Is well water used for drinking water supply?  Yes No [

Ifno,why not? ...................s P TOTINTT T - -« - SR PR s T S A S TP T P P G T

Are there any other wells or water supplies used on the property?.......... /U R S

If no, how long has it been since well water was used for drinking? ..............ccovvviroeooseseeeenennn.

If no, what is the origin of drinking water? ... e G SRR

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? []Yes (WellRecord# ............ccoceverinne. )
0

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ..... &/r’ 97 ......... Contractor ......... UN 5” QL ................

Type of Well: Drilled @/ Dug [ Well Diameter (inches) ......... ONSORE

Present Well Depth: f Original Well Depth................ (1 Same as Present

Golder Associates
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IS WEII VENEEA GNA HOW . ..ottt ettt e e e e e eae e e e e e et e s e e e e e e e e e e e ese e e s e e snases

Top of Well Casing is:
1) Above ground surface E/ 2) Buried inside a well pit (L]  3) Buried, but not in a well pit [

The accurate location of the well is Known I]Z/ Unknown [

GPS coordinates: E.usussnwimssssimmmss Nusssarmsmanssessssain §
AR (TR0 SRR
Type of pump: Submersible ] Jet Pump E( Depth of Pump Intake (if known) V\)U\’{ ..... ‘\‘"'ﬁ:iu il
Yo
Well completed into: Bedrock ............ _ Overburden (Soil) .............. Both iiiissmmsimsmissmsiosis
OMSURE

B. WELL WATER LEVELS:

Indicate whether measured from 4 'g'round level or [Ifrom top oﬁf:asiné
/

Original water Ie:vel depth in m/elr‘é;; (on water well record) ..................... / .............................
Subsequent water level T{eééjrements (give depths in metres and dat'eé) ..................................
C. WATER QUANTITY
Does your well supply enough water for your use? Yes IE/ No [I
If no, is this the case: All the time ] Some of the time ] Seasonally[] Other ..................
Use: Domestic: No 1 Yes IS/I/ No. of persons using water fromwell ...................
Domestic includes (circle all that apply) Drinking Washing Cooking
Pool: No E( Yes [ Lawn Watering/Garden: No 1 Yes
Livestock: No B/ Yes [
Industrial: No II'I/ Yes [0  (provide detailS)..............cooverimeere i i
Irrigation: No Yes (I (provide details).............cccoovviviieinineeiiiiiiiaiinnn,
OtherUses ..., Daily Usage (if known) ............cocciiiviiiiiiiiiieee
Have you ever experienced any problems with your well? .....: IOy .\..fﬁ'—..;, ...... ENeN ‘;-(\H*“\\( ;
I S0, W ? e e e e et

What was the cause of the problem? [ Drought Eléump Failure [ Plugging

U Increased Usage U Interference [0 Other (Please SPecify) .........cc.ccoovveeieeiiiiiesinnn,

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
| Lo

Did you ever have your well deepened or cleaned, or a new well constructed? ... ...,

If SO, Why?. ..o ""'"";\'""7" .............................................................................

Pump test conducted? ........... S T ——————————

if yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(J  Sulphur IZ/SaIty 1 Iron Staining[] Soft(] Hard ID/

Water Treatment equipment: Softener(J UV [] Reverse Osmosis[] Filters []

Other equipment in use (if any): Cn“ _-,e';_(_;._‘.__g.g-'_\,m ...................................................................
Has your well recently been chlorinated and, if é'o, WHEN? .o oo e
How would you describe the quality of your water? [1 Poor 1 Good [0 Excellent

Has your water quality previously been tested? No [ Yes

If yes, for what and how often? (bacteriological, chemical analyses, etc.)..... &v’.e.s\:c’d ...m\;.*.‘.\:...".iﬁ\\ L

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

\
Water sample collected during this survey: ... ((’5 ...........................................................
Where was the sample collected: J(f & w\f\s‘\ﬂ\’& : @S\O\‘ﬁop\‘ Rang
Field Measurements: Conductivity./z...sz.? ...... Temperature &‘O( ........... pH8§5’ .....

E. SURFACE WATER

Are there any ponds, creeks etc. on the property?....... Né ....................................................

e ——

If yes, indicate size and depth? Use?.................s = U

Golder Associates
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Ill. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[l Holding Tank (sewage removed by regular pump-outs)
Septic Tank and Leaching Bed
0 Other method of on-site disposal. SPECIfY .........c.ooiiiiiiiii e

0 Do not know

Date or year Constructed ........... Contractor NM ove- Pf\/ s 'S %Of) O\D °
How often do you have the holding tank or septic tank pumped out'? ..........
When was the [ast ImMe? .. e et
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, SOt GroUNG, ©1C.) wuwuiwussuinminis somvssimsses ouniossinsemsinass s ke s e s s S A e

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ... IR L= Date ... ' )1.:20\"} .....

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc

Golder Associates
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: Eﬂ?esidential O Commercial
O Institutional [ Other: .....cocooviveiiiiiciiieann,

Is the owner willing to participate in the survey? Yes DE/ No [

(If no, record address below)

I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

Name: k/ .......... cCle S Telephone No. (business) ..../......... Cisci
o

Address: ...... \%8\'*}/““‘\0. ....................... Telephone No. (home) ..... / ........................

Number of Bathrooms..........:: e Number of Occupants ...........ccccccevrevvreennnn.

Name: ... / ........................................ Telephone No. (business) Y AN A——

Address: / .......... / ........... Telephone No. (home) M eyt

Number of Bathrooms...........cooooofiniiiiiiiiiniiinnn. Number of Occupants A S R—

GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ................. {f LQ(E’PJ et

Is the property used year-round or seasonally?.. \{65 .......................................................

Is well water used for drinking water supply?  Yes [l No E’/

If no, why not? .......... /U/A ..........................................................................................................

Are there any other wells or water supplies used on the property?..... /(/O ...................................

If no, how long has it been since well water was used for dr:nklni ...... SILP oo

If no, what is the origin of drinking water? ... "ft; A oot ”‘3" ..................................................

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [JYes (Well Record # .. .......cocoevvuneennn )
@No

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ........ /‘J/A ................... Contractor .......: S e R

Type of Well: Drilled @/ Dug [l Well Diameter (inches) ........4% g-fff'i‘ .............................

Present Well Depth: ... N /){\ ..... Original Well Depth................ [1 Same as Present

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS Well Vented and HoW 2w i vaisis i s v s i sy o n e (it s b S s s v sasy s asis s vioss

Top of Well Casing is:

1) Above ground surface l?/ 2) Buried inside a well pit(]  3) Buried, but not in a well pit [

The accurate location of the well is Known El/ Unknown [

/A
GPS coordinates: E......... NIA Nooooooand NI o,
Type of pump: Submersible Ii/Jet Pump 0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both .o
OPSURE

B. WELL WATER LEVELS:

Indicate whether measured from LJground level or  [lfrom top of casing

Original water level depth in metres (on water well record) ........ccoooeeveeereccieennnee // ...................
Subsequent water level measurements (give depths in metres and dates) ,/ ..........................
C. WATER QUANTITY
Does your well supply enough water for your use? Yes IE/ No [
If no, is this the case: Allthetime[d Some of thetimed Seasonallyd] Other ..................
Use: Domestic: No O Yes No. of persons using water fromwell ...................
Domestic includes (circle all that apply) Drinking ~ Mashing > (Cooking
Pool: No Yes [ Lawn Watering/Garden: No L1 Yes [
Livestock: No EI/ Yes [
Industrial: No Q/ Yes [0 (provide details).............coovinieieiii i e
Irrigation: No E/ Yes (0 (provide details).............cocovineeininiie e
OtherUses  ....oooeevvveiiiciieieeeees Daily Usage (if known) ........cccococciiiiiniininininn,
Have you ever experienced any problems with your well? /UD ................................................
I 80, W ? e

What was the cause of the problem? [ Drought I Pump Failure ] Plugging

[J Increased Usage [ Interference (1 Other (Please SPecify) ........ccovivviieiiiiiiiiiriiiininne.

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ..... /(.) O ............
if so, why?

Pump test conducted? T

If yes, record pumping rate, durat:ion and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh [ SulphurlE/ Salty (1 Iron Staining[]  Soft(d Hard (1

Water Treatment equipment: Softener[1 UV[] Reverse Osmosis[]  Filters

Other equipmeNnt iN USE (if @NY): ...oooii e e
Has your well recently been chlorinated and, if so, when? ....... YQD ...............

How would you describe the quality of your water? [J Poor ] Good Eb’/ExceIIent

Has your water quality previously been tested? No [9/ Yes[]
If yes, for What}dfhow often? (bacteriological, chemical analyses, etc.) LT (I N—

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ..... \/"/ S e
Where was the sample collected: ... T o ovksioe ..\f?f’ff..-}f. o side oF hounse

(&) s ‘;'-3 y
Field Measurements: Conductivity...gﬁi..?. ..... Temperature.,.’._tz..f)...,..(%f ....... pH/(f( ......

E. SURFACE WATER _
Jd 7
./
Are there any ponds, creeks etc. on the property?................ A/ ................................................

If yes, indicate size and depth? USE7...........oooioii o e er s

Golder Associates
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Page 4 of §

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

L1 Holding Tank (sewage removed by regular pump-outs)

Septic Tank and Leaching Bed

[1 Other method of on-site disposal. Specify .............cccovvviiciiivriiiinenn.

1 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?...........ccoooovviiiiiiiie

When was the last time? L‘f\/\ﬂ.uufrf’\/@ .........................

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

nﬂ\}# ; W\ H
.5 N ‘
i
! :|
, |
killol N
J
Completed by: ’T,P“d&’-s ........................... Date ...% ’~b /rhxoll ...........

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: E/Reslgential 0 Commercial
L Institutional [ Other: .........c.cccoveviucnnnnee

Is the owner willing to participate in the survey? Yes W/ No [

(If no, record address below)

I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: ... /rtV‘wfﬁ“lf ................... Telephone No. (business) ........../ ///
) \nA o YO
Address: ...... IQ\O ..... wm\“)"]’k ...... Telephone No. (home) ........ / ...... . -
Number of Bathrooms.......... R U S Number of Occupants ................. L/ ..............
OCCUPANT (if other than Owner):
Name: ... yf:’ ................. P e P e Telephone No. (business) .............. / ......... y
Address: .......... feeeeeeeeenne, AN B A Telephone No. (home) ................. S Z
AR P
Number of Bathrooms....../............ s senmsnnnnssnanes Number of Occupants T e
GENERAL QUESTIONS
How long have you owned/occupied this dwelling? ............. g@ “) ] 5 ................................
Is the property used year-round or seasonally?.. ...\ O S o e see e
Is well water used for drinking water supply?  Yes[] No E/
If no, why not? ........... H(N’C; ,.:)us.\.., A
Are there any other wells or water supplies used on the property?.......... MO ............................
If no, how long has it been since well water was used for drinking? I\QVU'\/\SQ«"L ..........
If no, what is the origin of drinking water? ... Aske . /!))’“ é)\ .....................................
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? ;}es (WellRecord #.. ....c.vvvevivnnennn. )
No
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed N/A .................. Contractor .......... )U/ 'A .......................
Type of Well: Drilled (I Dug E/ Well Diameter (inches) .......occcoccvvvviiiciiiiiieiiiiiiin
[
Present Well Depth: !\/15 ........ Original Well Depth................ [1 Same as Present

Golder Associates
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Is Well Vented and How?:........... N/A .......................................................................................

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit IZ/S) Buried, but not in a well pit [1

The accurate location of the well is Known ‘Z/ Unknown [

GPS coordinates: E......... 'V/’A ........... N ’U/A ...........

X E/
Type of pump: Submersible (1 Jet Pump Depth of Pump Intake (if known) ............cccceee.
Well completed into: Bedrock ............ Overburden (Soil) \/ Both ..cooveiiiiiieieiinn,

B. WELL WATER LEVELS:

Indicate whether measured from CIground level or , [1from top of casing

Original water Ievel depth in efres (3"@ water well record) Ia .....................................................
Subsequ twater level rn asurements (glve depths/in metre|s and dates) iy s s
C. WATER QUANTITY

Does your well supply enough water for your use? Yes M/ No I

If no, is this the case: Allthetime] Some ofthetimed Seasonally[] Other ..................
Use: Domestic: No I Yes’ﬂj No. of persons using water fromwell ...................

Domestic includes (circle all thatEe?ply) Drinking Washing Cooking

Pool: No Yes Lawn Watering/Garden: No (1 Yes
Livestock: No Yes [

Industrial: No ? Yes [ (provide details)...........coeiviiiiiiii e,

Irrigation: No Yes [1 (provide details).........ocovvvvuiiiiiiniin i

Other Uses ..., Daily Usage (if known), .........cccccoviiiiininenn,
Have you ever experienced any problems with your well? .07 O ..............................................
IS0, WHEBN? e e e e st e s en e s e s e e« SRS

What was the cause of the problem? [l Drought 1 Pump Failure 1 Plugging
[ Increased Usage LI Interference 1 Other (Please Specify) .....coccoiiiiiiiiiiiiiiiiiii

Golder Associates
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i v O

Did you ever have your well deepened or cleaned, or a new well constructed? ... % .............

S0, WY 2 ettt e e et et e et e et r e et ens

Pump test conducted? ........ N 17 .................................................................................

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(J  Sulphur Salty (1 Iron Staining[l]  Soft[l1 Hard IE/

Water Treatment equipment: Softener(] UV Reverse Osmosis (]  Filters OJ

Other equipment in USe (if @NY): ... e e s
Has your well recently been chlorinated and, if SO, WheNR ...........ooooiiiiiiiii i
How would you describe the quality of your water? Poor 1 Good 1 Excellent
Has your water quality previously been tested? No Yes [

If yes, for what and how often? (bacteriological, chemical analyses, €tC.) ..........cccccoovvuiveeeeeninnn.,

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

\

Water sample collected during this survey: ........ / O
Where was the sample collected: ...... £ con dffrla\vf\}wr c)*\é\&., Nagss 5‘8 el
S s sarmseccmis,

Field Measurements: Conductivity.;/.‘?z?.\.. ...... Temperature \\U\ .......... pH..%i.‘...Q:‘:.E:".‘.‘

E. SURFACE WATER

Are there any ponds, creeks etc. on the property? ......... N b .....................................................
If yes, indicate size and depth? USE7.........ooiiiiiiiii ettt

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

L1 Holding Tank (sewage removed by regular pump-outs)
II,}/Septic Tank and Leaching Bed
{1 Other method of on-site diSPosal. SPECITY ..........c..oeiiiiiiiiiiiee e es e

[0 Do not know

Date or year Constructed ........... Contractor i

-"’ = 7 oa% 0\
How often do you have the holding tank or septic tank pumped out’?)'“‘\ B R
When was the last time?......... .S L O}{J ............................................................

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual
p - | N
odours, soft ground, etc.) \WVUY\\W\«L/dQ’V"\/Mih\h[\Qe))Y&

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 50of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ... Lot L LT Date .......- ST TN

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 ; Sept S

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: L_\_'(Residential 0 Commercial
O Institutional [ Other: .......coocvvvivvvcviiiieennnnns

Is the owner willing to participate in the survey? Yes No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: wimmoan ! i <'m"\‘g"!" ................... Telephone No. (business) ........ NA......

Address: ... \\6Q. Weawe?r R4 Telephone No. (home) ........... N ...

Number of Bathrooms............ MNIA o, Number of Occupants ............ NIA

OCCUPANT (if other than Owner): 1

Name: ................... NLA . Telephone No. (business) N//‘\ ............

Address: ................... INLB oo iz Telephone No. (home) .......... NIA.....

Number of Bathrooms.......... N Number of Occupants ........... NLA ...

GENERAL QUESTIONS

How long have you owned/occupied this dwelling? .......... 5‘“¢¢\0‘€L\' ...............................

Is the property used year-round or seasonally?..  .......... NS e

Is well water used for drinking water supply?  Yes E}/ No [

if no, why not? .......... BB ..o RS GRS

Are there any other wells or water supplies used on the property?........ NAA oo,

If no, how long has it been since well water was used for drinking? ....... INIA oo

If no, what is the origin of drinking water? ... PIB.........ocormssesmemmiosersane

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? []Yes (WellRecord# .. ........c.coceurenee )
No

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed . AnSMAGS.... )2, 5.“,,39“ 3 Contractor .............. NIB...oovvo.

Type of Well: Drilled E]/ Dug ] Well Diameter (inches) ............ unswrl

Present Well Depth: ...... AIB.... Original Well Depth.‘.N{A... [0 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

Is Well Vented and How?: ............. ’U/(‘\ .......................................................................................

Top of Well Casing is:

1) Above ground surface E’( 2) Buried inside a well pit[]  3) Buried, but not in a well pit (]

The accurate location of the well is Known [5’/ Unknown [

GPS coordinates: E.......... ’U/’G ............... N’V/’d ............
Type of pump: Submersible ] Jet Pump B/ Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soll) .............. Both ......ovvveviiiiriiiiiiiens

B. WELL WATER LEVELS: ,U/A

Indicate whether measured from [Iground level or  [Jfrom top of casing

Original water level depth in metres (on water Well reCord) ............ooiiooiiie e ee e

Subsequent water level measurements (give depths in metres and dates) .............ccccoveecveverenenn.

C. WATER QUANTITY

Does your well supply enough water for your use? Yes E/ No [
If no, is this the case: All the time[d Some of the time ] Seasonallyd] Other ..................
Use: Domestic: No [0 Yes B/ No. of persons using water from well ... AZ4........
Domestic includes (circle all that apply) @
Pool: No El/ Yes U Lawn Watering/Garden: No [  Yes B/
Livestock: No B/ Yes [
Industrial: No LV_( Yes [1 (provide details).............covveieiieii i
Irrigation: No @ Yes O (provide details).............c.ooiiii i,
Other Uses  ......... WNIA. ..o Daily Usage (if known) ......... LA
Have you ever experienced any problems with your well? ........ /UO’W'-’ ......................................
If so, when? ... FOLR ..o

What was the cause of the problem? [ Drought 1 Pump Failure 1 Plugging

LIIncreased Usage U Interference [1 Other (Please Specify) .......ccccevvvecviiiceiiiiininnn.

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3of5
Did you ever have your well deepened or cleaned, or a new well constructed? ..... RO .o
If $0, Why?. oo OLRY ettt et
Pump test conducted? ...... B e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

.................... BOLA o

D. WATER TREATMENT AND QUALITY

Fresh IE( Sulphur(d Salty[d Iron Stainingld Softl] Hard [l

Water Treatment equipment: Softener ] UV [] Reverse Osmosis ] Filters [

Other equipment in use (if any): ....... IR oottt
Has your well recently been chlorinated and, if so, when? ......... ,U/A ..........................................
How would you describe the quality of your water? [] Poor E/Good (1 Excellent
Has your water quality previously been tested? No Dl/ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ......... ,N/A ...................

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this survey: ........ M O .......................................................
Where was the sample collected: ...... R e e e
Field Measurements: Conductivity..‘.ﬁ?f.'ﬂ........ Temperature N/A ............. pH...... {U/A ........

E. SURFACE WATER

Are there any ponds, creeks etc. on the property? ......... (O o T
If yes, indicate size and depth? Use?............ BN oo

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

L1 Holding Tank (sewage removed by regular pump-outs)
E/Septic Tank and Leaching Bed
(] Other method of on-site disposal. SPECIfY ........c.ooviiiiiiee i

0 Do not know

Date or year Constructed N/f\ Contractor N /A

m—t Wt
How often do you have the holding tank or septic tank pumped out?.... V7. QFZEN. .
When was the last time? POESV T PO

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ....... IO . e

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 50f 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

S \

O
V QDJ
o
\
(@)
oo
h
- 3
e I
_.\
/\]}
S
&

w Qe r "Z_A

Completed by: Tl?o'éj ........................... Date ..... 5?{9/_5; 579’7 .................

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential 0 Commercial
O Institutional [ Other: .....ooovvvveeeeeeeeeeeeeen.

Is the owner willing to participate in the survey? Yes [] No [

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: C/\ G T = )\)

NAME: e Telephone No. (bUSINESS) .......c.ccceveiiiiiinnns
A\PRT

Address: ....... k“&@\Lu\\‘ h\ .............. Telephone No. (home) ..........cccovvvieiennnnnnn.

Number of Bathrooms..................... ) V5, [ Number of Occupants .............ccccceiiiicennnnne

OCCUPANT (if other than Owner):

Name: ... Telephone No. (business) ...............cccevevee.
FNe [o Tt ST Telephone No. (home) .........cccocovvvivvinisininnns
Number of Bathrooms..................ccvviiivveviiiiiinee Number of Occupants ...........ccooceeeveivieinennnnn.
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ...
Is the property used year-round or s€asonally?..  .....ooooiiiiiiiie e
Is well water used for drinking water supply?  Yes[] No [

O, WY MOt e
Are there any other wells or water supplies used on the property?...........ccooovvieeiiiiiiiiiiineeeeeeens
If no, how long has it been since well water was used for drinking? .............ccccccveeiiveeee v
If no, what is the origin of drinking water? ...t

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# .. ......................... )
INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed .................ccoovvevnveen Contractor ...

Type of Well: Drilled O Dug 1 Well Diameter (inches) ..........coooiiiiciieii e,

Present Well Depth:  ................... Original Well Depth................ [l Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS WEll VeNted and HoOW 2 .. oo e e e e e e aen s

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit[]  3) Buried, but not in a well pit [

The accurate location of the wellis Known O Unknown O

GPS coordinates: E..................ccoee el N
Type of pump: Submersible (] Jet Pump [1 Depth of Pump Intake (if known) ......................
Well compieted into: Bedrock ............ Overburden (Soll) .............. Both ......ooeoeeiien,

B. WELL WATER LEVELS:
Indicate whether measured from Clground level or  [1from top of casing
Original water level depth in metres (on water well record) ...

Subsequent water level measurements (give depths in metres and dates) ........cccccocevvviviviiinnn

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No O
If no, is this the case: All thetimel] Some ofthetime(d] Seasonally(d] Other ..................

Use: Domestic: No O Yes O No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No O Yes I Lawn Watering/Garden: No (0  Yes [

Livestock: No 1 Yes [

Industrial: No O Yes O (providedetails).............c.oooiiiiiiiiiiiia e,

Irrigation: No [0 Yes [ (providedetails).............cooiviiiiiiiiiii e,

OtherUses ..., Daily Usage (if known) ...,
Have you ever experienced any problems with your well? ...,
Lo TR o 1Y o TP UPUPRE

What was the cause of the problem?  [1Drought L1 Pump Failure O Plugging
[ Increased Usage ] Interference [0 Other (Please Specify) ..........ccovveevciiiiiieiiiiiinns

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5

Did you ever have your well deepened or cleaned, or a new well constructed? ..........................
[E SO, WY 2. .ot e ee e e ettt e e e e e e e r e r e e e e e e e e e e re et aaanes
Pump test CoNAUCEA? ... e e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(l Sulphurd Salty[] Iron Staining] Soft(0 HardO

Water Treatment equipment: Softener (1 UV[] Reverse Osmosis (1 Filters [

Other equipmMENt iN USE (If @NY): oo e e e e a e b
Has your well recently been chlorinated and, if S0, When? ............ccooiiiniiiiiiiii i
How would you describe the quality of your water? [1 Poor [J Good (1 Excellent
Has your water quality previously been tested? No [J Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ........c...ccoovieviiiiiriinennn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ..........ociiiiiiiiiiiii e e

Where was the sample Collected: ... .. ..ot it e e e e e eaneaas

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? .......coceiiveiiiiiiiiie e e
If yes, indicate size and depth? USE7? ..ottt e e eaae e e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 4 of §

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

] Septic Tank and Leaching Bed

[1 Other method of on-site disposal. SPECfY ......c....coiiiiiiiiiriiie e e e s
O

Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.............coooiiiiiiiiie,
When was the 1ast tImME? ......oo e e rreen s
Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding
tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

0dOoUrs, SOt GrOUND, B1C.) ..oiiiiiii et e ettt e ettt te et e eeaete e s baee e bebaeneseneeas

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 5of §

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by:  sssscmssnsumamsmssmsm s Date icumssmswumsimsmrsmmomvamesssmeiis

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 Owpt §

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential [0 Commercial
O Institutional [0 Other: ......ccccocvvmvvieivivevnisenns

Is the owner willing to participate in the survey? Yes [ No [E/

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: Ciskern

NAME: i e R Telephone No. (business) .........ccccceeiiiinnnins
Address: \QO‘\'\\)\)QD\’ ....................... Telephone No. (home) ........cccovvveeeieiieeennnnns
Number of Bathrooms............ccccoveeeeeeeiviiviinnen. Number of Occupants ........ccccceveeeeiiiieeiennan.

OCCUPANT (if other than Owner):

NamME: Telephone No. (business) ........ccccoceveeeeeneens
AdAress: ... Telephone No. (home) ........cccivciviiiiiiiinninis
Number of Bathrooms.............cc...ooveeeiiiiiinniinnnn Number of Occupants ........c.cccceeevivvriviiinnnnn.
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ...
Is the property used year-round or seasonally?.. ...
Is well water used for drinking water supply?  Yes [l No [

L Lo TR o 1Y o T o O s SN
Are there any other wells or water supplies used on the property?..........cccovviviiiiineiiveiinneen
If no, how long has it been since well water was used for drinking? ..........ccoooviiiiiiiiviirieee e
If no, what is the origin of drinking water? ... e s

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [JYes (WellRecord# .. ...........ccccciies )
INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed .........ccccccevveeeinnnnnn. Contractor .......cccocvnii

Type of Well: Drilled [ Dug I Well Diameter (inches) ...,

Present Well Depth:  ................... Original Well Depth................ [1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 0of 5

IS Well Vented and HOW 2 .. .o oo e e e,

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit (] 3) Buried, but not in a well pit (J

The accurate location of the wellis Known O  Unknown [

GPS coordinates: E............................... N
Type of pump: Submersible 1 Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ...l

B. WELL WATER LEVELS:
Indicate whether measured from LIground level or  [Jfrom top of casing
Original water level depth in metres (on water well record) .............ccooiiviiiiiiiiieeeeeeee e

Subsequent water level measurements (give depths in metres and dates) ................c.ocovvvei..

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No O
If no, is this the case: Allthe time[] Some of the time ] Seasonally[J Other ..................

Use: Domestic: No [0 Yes [ No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No O Yes [ Lawn Watering/Garden: No [ Yes O

Livestock: No L0 Yes [l

Industrial: No [0 Yes I (providedetails).............c.oovuverieiiiiei e,

Irrigation: No [0 Yes O (providedetails).............c..oeemiuerueaiiiiaaiinaiin,

OtherUses ..., Daily Usage (ifknown) ............ccccooveviviieeennnn,
Have you ever experienced any problems with your well? ................cccooiiiiiiincie e
B S0, WM e ettt

What was the cause of the problem? [ Drought [ Pump Failure (1 Plugging
[ Increased Usage U Interference [J Other (Please Specify) ........cccoveeeeeeeeeeieiiiiirnnn

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5

Did you ever have your well deepened or cleaned, or a new well constructed? ...........................
IF S0, WY 2. e e et e et e ettt ee e enn e e ta e e naae e ea
PUMp test CONAUCIEA ? ... e e e s

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(l Sulphurd Salty[l Iron Staining[l Soft(]1 Hard[]

Water Treatment equipment: SoftenerlJ UV [l Reverse Osmosis[] Filters (]

Other equipment i USE (if @NY): ... s
Has your well recently been chlorinated and, if so, when? ...
How would you describe the quality of your water? (1 Poor ] Good 1 Excellent
Has your water quality previously been tested? No [ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ........ccccccoeeeevciiicvirieinnne

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ... e e e,

Where was the sample collected: ... e e e

E. SURFACE WATER

Are there any ponds, creeks etc. on the property? ...
If yes, indicate size and depth? USE7..........ooo it sears e e e e e s e e bste e e ennees

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[l Holding Tank (sewage removed by regular pump-outs)

[1 Septic Tank and Leaching Bed

[J Other method of on-site disposal. Specify ...........cccoceveiviiieiiiinnnn,

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?...........ccccoovvil.

When was the 1ast time? ...,

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etC.) ..........ccccoiiiii

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 5 of §

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. ldentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ... Date .o

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc
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2017 Sept §

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: IQ/Residential 0 Commercial
O Institutional [ Other: ..cooveeveeeeeeeeeeeeen,

Is the owner willing to participate in the survey? Yes W( No []

(If no, record address below)

I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: o ATy CORTEK-

[N F= 0 RO Telephone No. (business) .........cccccevvvviiennn.
Address: ........ Yég )“AQN\C%S ........... Telephone No. (hOMe) ....ocvevvvvveveierreerinn
Number of Bathrooms............ccccccovvvivvvieiiinnn. Number of Occupants ...........cocceeeeevvvecinnnnsnn,

OCCUPANT (if other than Owner):

NamME: e Telephone No. (business) .............cccccvvennee..
ADAIESS: oo e Telephone No. (home) .........ccoccvevvieieiriinnnnn.
Number of Bathrooms..............cc.ooiveve e, Number of Occupants ..........ccccvevveeciinienn i,
GENERAL QUESTIONS

How long have you owned/occupied this dWelliNg? ...t
Is the property used year-round or seasonally?.. ... e,
Is well water used for drinking water supply?  Yes O No [l

IO, WHY NMOL? ..o st et s s s s s e R RS DA
Are there any other wells or water supplies used on the Property?..........cccoeeeeeeeeeeeeiirerseereeenn.
If no, how long has it been since well water was used for drinking? ............oooveeveee oo
If no, what is the origin of drinking Water? ...

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord # ..............c.cco.... )
I No

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ...........c...ooooveeeennn.. Contractor ..........ccoooveeiiiecce e

Type of Well: Drilled O Dug Well Diameter (inChes) .......cccoeevveveviiiiiieeeeeeeen

Present Well Depth: .................. Original Well Depth................ [l Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

Is Well Vented and How?: ............ S T O S T R R e S

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pitC]  3) Buried, but not in a well pit [

The accurate location of the wellis Known [0  Unknown [

GPS coordinates: E.....cooovveeiiviiiiiininninss |
Type of pump: Submersible (1 Jet Pump [J Depth of Pump Intake (if known) .............cccoeee
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ..o,

B. WELL WATER LEVELS:
Indicate whether measured from Clground level or  [Ifrom top of casing
Original water level depth in metres (on water well record) ..........ccoco e,

Subsequent water level measurements (give depths in metres and dates) ............ccccoeciviiinneneenn.

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No O
If no, is this the case: Allthetimed Some ofthetimeld] Seasonally[l Other ..................

Use: Domestic: No [1 Yes J No. of persons using water from well ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No 1 Yes U Lawn Watering/Garden: No [0  Yes [
Livestock: No [ Yes Ul
Industrial: No O Yes L0 (providedetails)............ocouvviiieeeiiiiiiiiie e,
| Irrigation: No O Yes [0 (provide details).........cc.ccoviiiinieiiiniiiiii i,
Other Uses ..o, Daily Usage (if known) ...
Have you ever experienced any problems with your well? ... oY
[ S0, WM ? e et

What was the cause of the problem?  [1Drought (I Pump Failure 1 Plugging

0 Increased Usage L1 Interference [ Other (Please SpecCify) .........ccoovvveeeiiiviiiiriiiiiiinns

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ...............cco.........
I S0, WY 2 e e e re s e et et s bbb beeabeneeebre e e s s s sba s e e e e e e SRk
PUMP teSt CONAUCIEA ? ... e e e e s

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(1 Sulphur(d Salty[] Iron Staining(d Soft(d] Hard

Water Treatment equipment: Softener[J UV [1 Reverse Osmosis ] Filters O

Other equipment i USE (if @NY): ..oo.iii it s
Has your well recently been chlorinated and, if SO, WNEN7 ..........coooeieeeeeeeeeeeeee e
How would you describe the quality of your water? (1 Poor [J Good (1 Excellent
Has your water quality previously been tested? No [ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etc.) .........c....cocoocvveiiinieinnn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ..ot e
Where was the sample Collected: ... .. ... i e e e

E. SURFACE WATER

Are there any ponds, creeks etc. onthe property? .........ccoooiiiiiiiiiiii e
If yes, indicate size and depth? USe?.................. e s e i i Wi

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of §

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

[] Septic Tank and Leaching Bed

O Other method of on-site disposal. SPecify ............ccevvimrereeieieceiennns

[J Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.............cco oo,

When was the 1ast timME 7 ..o e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etC.) ..o

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ... Date ..o

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 Sept §

PRIVATE WATER WELL SURVEY

QUESTIONNAIRE
TYPE OF DWELLING: Residential [1 Commercial
U Institutional [ Other: .....oocooeeiveciiiiiiien,
Is the owner willing to participate in the survey? Yes "] No [l

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: N@ \A)ELJ,\ ; C/&TE/Q)J

Name: ... g P o N Telephone No. (business) ..........cccceevvvvvnnnnn.
Address: ...... 9\29—5 ‘‘‘‘‘ [\"“e/ F( ........... Telephone No. (home) .........cccccvviniiiiiiinnns

Number of Bathrooms ...........ccceoeeiiviciieeiniiinninnnn. Number of Occupants ............ccccoeeivivniieinnen.

OCCUPANT (if other than Owner):

NaME: o Telephone No. (bUSINESS) .......cccovviciiiiiinians
AdAress: ..o Telephone No. (hOMEe) .........ccovvvvrivvveerennnnns
Number of Bathrooms ..................coivieviicnicinnn, Number of Occupants ...............oooovevveeeeeennne.
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ... e e e e
Is the property used year-round or seasonally?.. ...
Is well water used for drinking water supply?  Yes [] No [

N0, WHY NMOE? L et R
Are there any other wells or water supplies used on the propenty?.............cocoovvieeeiieceirieeeeeeenn.
If no, how long has it been since well water was used for drinking? ...........c.cccooviiiiiiiiiieeciiieere,
If no, what is the origin of drinking Water? ...

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord# ................ocoen... )
[INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ..............ccoceeeeiiiinns Contractor ..........cccccce

Type of Well: Drilled (O Dug U] Well Diameter (inches) ..........ccccooooi

Present Well Depth: ................... Original Well Depth................ (] Same as Present

Golder Associates
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1S Well Vented ana HoOW 2. .. .ieeieiiie et sa et s s s s sesae s st ense e s e aaan T

Top of Well Casing is:

1) Above ground surface [1 2) Buried inside a well pit[]  3) Buried, but not in a well pit [

The accurate location of the wellis Known (0 Unknown O

GPS coordinates: E..........ooovvviiiiiininnnn.. N T
Type of pump: Submersible (1 Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Solil) .............. Both ..o

B. WELL WATER LEVELS:
Indicate whether measured from Clground level or  [from top of casing
Original water level depth in metres (on water well record) ..........cccooiiiiiiii e

Subsequent water level measurements (give depths in metres and dates) ..........ccocciiieniennnn,

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No O
If no, is this the case: All thetimeC] Some of the time L] Seasonally (] Other ..................

Use: Domestic: No [1 Yes O No. of persons using water fromwell ..................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No [0 Yes O Lawn Watering/Garden: No [1 Yes [J

Livestock: No [ Yes (O

Industrial: No OO Yes [0 (provide detailS).............oevvviviiiiieiiiiiiiiiineiiinnns

Irrigation: No (O Yes [ (provide details)..........cc.coeeiuiniiiniiiiiiie i eiiinn,

OtherUses ..o Daily Usage (if known) ........cccooeiiiiiiiiiiiiie
Have you ever experienced any problems with your well? ...
I 80, W o e e et e et e e

What was the cause of the problem? [ Drought O Pump Failure ] Plugging
[JIncreased Usage U Interference 1 Other (Please Specify) ........cccoevvvvvivveiiiriiiiiiiininns

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ...............cco.......
L S0, WY 2. ettt ettt et et e et e e
Pump test condUCEd? ...,

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(] Sulphurd Salty[d Iron Staining(d] Soft0] Hard(

Water Treatment equipment: Softener[] UV [] Reverse Osmosis[] Filters O

Other equipment in USE (if @NY): .....iiiiiiiiect ettt
Has your well recently been chlorinated and, if S0, When? ...t
How would you describe the quality of your water? [J Poor 1 Good [1 Excellent
Has your water quality previously been tested? No [ Yes []

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ..........ccccoovevvivveivrieinn,

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ... e e e
Where was the sample Collected: ... ... ... ..ot e et e

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? ..........ccoiiiiiiiiie e e
If yes, indicate size and depth? USe?................... s s i i s

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

Hl. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[l Holding Tank (sewage removed by regular pump-outs)

[] Septic Tank and Leaching Bed

L1 Other method of on-site disposal. Specify .........cccccoeiiiieiiiciiiicrennen.

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.............c.c. L,

When was the 1ast tiMeE 2 .. ..o e e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, sOft ground, €tC.) .......coiiiiiei e e

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire Page 5of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ..., Date ...

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 Sept &

PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential [0 Commercial
O Institutional [ Other: .....ooevveeveiieieeeeeenn

Is the owner willing to participate in the survey? Yes [ No [l

(If no, record address helow)

I. OWNER/ OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: ", (\\_\1\ ¢ ON CTY WATEEC

Name: ... A Telephone No. (buSiNess) .........cccccovvvvveines
\
Address: ..... 9-‘;_4' 6 ..... 9‘ ........ CO"‘O'”'O"\ Telephone No. (home)

OCCUPANT (if other than Owner):

Name: s Telephone No. (buSINESS) ......oeevviviviiiierinnn
AdAress: ..o Telephone No. (home) ........cccovevevvviivinnrnn,
Number of Bathrooms...............ccevvvieiviiiiiiiie, Number of Occupants .............coooeeiiiiiiiiiinns
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ..................cc.ooiiiiiiiiiccie e
Is the property used year-round or s€asonally?.. ...ttt
Is well water used for drinking water supply?  Yes [ No [

N0, WHY MOt? e ettt
Are there any other wells or water supplies used on the property?............cccocoeiiiiiiiiiiiieiiiiin
If no, how long has it been since well water was used for drinking? ............cccocvvivievreoeiieisierin
If no, what is the origin of drinking Water? ... e

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [IYes (Well Record # .. .....c...cooevvvnnn.. )
CINo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ...............coooeeeeiiinn.e Contractor .......c.ccoooeeiiiiiiiiie e,

Type of Well: Drilled O Dug Well Diameter (inches) .........ccccoociiiiviiiiiicieci

Present Well Depth:  .................. Original Well Depth................ L] Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of §

1S Well Vanted and HoOW ..o e e e

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit (]  3) Buried, but not in a well pit [J

The accurate location of the wellis Known [0 Unknown [

GPS coordinates: E...................oo N,
Type of pump: Submersible (1 Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ........oeeviiei

B. WELL WATER LEVELS:
Indicate whether measured from [lground level or  [from top of casing
Original water level depth in metres (on water well record) ..o

Subsequent water level measurements (give depths in metres and dates) .......cccccovveinnn

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No [
If no, is this the case: Allthetime[] Some ofthetimel] Seasonallydl Other ..................

Use: Domestic: No O Yes [ No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No O Yes [ Lawn Watering/Garden: No [1 Yes [

Livestock: No 0 Yes O

Industrial: No [0 Yes 0 (providedetails).............cooevieiiiiiiiiiiiiie i

Irrigation: No O Yes [0 (provide details).............ooviviiriiiiiiiiniiiieeiiiinanns

OtherUses ..o Daily Usage (if known) ............ccoooevinninniineninnns
Have you ever experienced any problems with your well? ...,
B S0, W 2 e

What was the cause of the problem? [ Drought 1 Pump Failure 1 Plugging
U Increased Usage U Interference 1 Other (Please Specify) .....ccccccooeeeiiiieeeecie

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5

Did you ever have your well deepened or cleaned, or a new well constructed? ...............c.c.........
I 80, WY 2 e e
Pump test CONAUCIEA? ...

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh[l Sulphurd Salty[d Iron Stainingd Soft(0 Hard(

Water Treatment equipment: Softener[J UV[] Reverse Osmosis (]  Filters [J

Other equipment iN USE (if @NY): ... et
Has your well recently been chlorinated and, if SO, WheN? ........ccoooiiiiee e
How would you describe the quality of your water? [1 Poor ] Good [J Excellent
Has your water quality previously been tested? No [ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etc.) ...............ccovvvvicceerinn,

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVeY: ... .. ...t e

Where was the sample collected: ......... ..o e

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? ...
If yes, indicate size and depth? USe?..............cooiiviiiiviiciiiriesciiin AR AR SR

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

[1 Septic Tank and Leaching Bed

(1 Other method of on-site disposal. Specify .............ccccoovvveiiriiiveeenn.

[0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.........cccoccviiiiiininnn .

When was the 1ast tIME 2 ..o eaeaan,

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, €tC.) ......cooveoiiiiei e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 5of 5

IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by:  sssssmumsianmmmmarmssm Date sunsismsisuvsmmsasanssmmssne

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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2017 %QQV\O\

PRIVATE WATER WELL SURVEY

QUESTIONNAIRE 2459 Mallem A
TYPE OF DWELLING: [ Residential [0 Commercial e \o
CoeN 5 net A wse
O Institutional [ Other: ................ Z ......... Sl sy
Is the owner willing to participate in the survey? Yes [ No [] Os'\v(‘t\
(If no, record address below)
l. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS: nek Wookeh up
Yo,
OWNER: / \a tOnrett
Name: e Telephone No. (business) ............cccceven.... \“O ‘HV‘""
AAresS: ..o Telephone No. (home) ...........cccoocevvevenan... I Q\;:Rx{’_
Number of Bathrooms...............ccoocvveveeeeinn . Number of Occupants ...............cooevveeeennn... C
OU\\{}mr
OCCUPANT (if other than Owner): s
NamMe: s Telephone No. (business) .............cccccco.....
AdAress: ... Telephone No. (home) .........cocovvevvveiieniin,
Number of Bathrooms..............cccooovvvevierei, Number of Occupants ..............ccccovvveveniiin.
GENERAL QUESTIONS
How long have you owned/occupied this dWelling? .............cocoooioooeeooeeeeeeoeeee
Is the property used year-round or s€asonally?..  ........coocoo oo
Is well water used for drinking water supply?  Yes [ No [
N0, WHY NOL? Lo
Are there any other wells or water supplies used on the property?..............coooooeooooo
If no, how long has it been since well water was used for drinking? .............ocoovovimoeoooe
If no, what is the origin of drinking Water? ...

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [ Yes (Well Record # .. ..., )
[1No

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed .............ocoocvvevii.. Contractor ..........ooeoviiiiiiii

Type of Well: Drilled [ Dug O Well Diameter (inches) ..........cccooooiiooiiiieei

Present Well Depth: .................. Original Well Depth ................ (1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

1S WV VENtEA AN HOW 2. . oo e et e oot s e e e et e et e e r et e e m e e ee e eaba e e ee reenneraas

Top of Well Casing is:

1) Above ground surface [0  2) Buried inside a well pit(C] ~ 3) Buried, but not in a well pit L

The accurate location of the wellis Known [0  Unknown []

GPS coordinates: E................c.cooeeenn N
Type of pump: Submersible (1 Jet Pump OO Depth of Pump Intake (if known) .......................
Weli completed into: Bedrock ............ Overburden (Soil) .............. Both ...oovveeieiiee

B. WELL WATER LEVELS:
Indicate whether measured from (ground level or  [from top of casing
Original water level depth in metres (on water well record) ...

Subsequent water level measurements (give depths in metres and dates) ...

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [J No [
If no, is this the case: Allthetimed] Some ofthetime(l Seasonally ] Other ..................

Use: Domestic: No O Yes [ No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No 0 Yes Lawn Watering/Garden: No [0  Yes UJ

Livestock: No (01 Yes O

Industrial: No OO Yes O (providedetails)............oooviviiiiiiiiiiininiiine v,

Irrigation; No O Yes O (providedetails).........cocvvvvieiiiiireiiniiii s

OtherUses .., Daily Usage (if known) ...,
Have you ever experienced any problems with your well? ...
RO, 0 1= 2 O U OO PP PPPUUR PO

What was the cause of the problem?  []Drought ] Pump Failure [ Plugging

[ Increased Usage Ol Interference O Other (Please SPecify) ......cccccovvevvriiiiiiiiriciins

Golder Associates



2017

Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5
Did you ever have your well deepened or cleaned, or a new well constructed? ..............oooovvvio..
IF S0, WHY D e
Pump test condUucted? ...

D. WATER TREATMENT AND QUALITY

Fresh(] Sulphurd Saltyd Iron Stainingd] Soft(] Hard ]

Water Treatment equipment: Softener (] UV  Reverse Osmosis (]  Filters O

Other equipment in USE (If ANY): ..o
Has your well recently been chlorinated and, if SO, When? ..........c.oooov oo
How would you describe the quality of your water? [0 Poor [ Good ] Excellent
Has your water quality previously been tested? No [ Yes []

If yes, for what and how often? (bacteriological, chemical analyses, €tC.) ..........c.oocvovooio

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ............cooouiiiieiei oo
Where was the sample COlECIE: ...... ... ...ttt

E. SURFACE WATER

Are there any ponds, creeks etc. 0N the PropPerty? ...........c.ooveoiereeeoee oo,
If yes, indicate size and depth? USE?...........c.iviioieeeeeeeeeeee e e e

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[1 Holding Tank (sewage removed by regular pump-outs)

1 Septic Tank and Leaching Bed

1 Other method of on-site disposal. Specify .............cccoiiiiiiiiiiiininnne.

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?.................ccooecin.

When was the 1ast tiMe? .. .o e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etc.) ...

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. ldentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ..o Date ..o i

St\Active\2017\3 Proj\1771656 Rankin_License App_Port Colbomne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017 doc
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Sk \A
PRIVATE WATER WELL SURVEY LA #E VG

QUESTIONNAIRE
NoJ=U

TYPE OF DWELLING: E’J/Residential 1 Commercial C,LS\‘UN
U Institutional B=Other: ..............cccovveerernn.
Is the owner willing to participate in the survey? Yes® = Noll

(If no, record address below)

. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

Name: e, Telephone No. (business) ..............cccoceeun.
AdAress: ..o Telephone No. (home) ........covevvevevvveveeeannnn.
Number of Bathrooms................cccoociiiiiiean, Number of Occupants ..........c.ccooeveviciivnnennnn.

OCCUPANT (if other than Owner):

NaMEe: e Telephone No. (business) ..........c.ccccceeecunnnn.
AdAreSss: ... Telephone No. (home) ........ccceevcvvvvieerinnnnnn.
Number of Bathrooms.............ocooovviieieeieeene, Number of Occupants .........cccceveeveveveeeneannnn.
GENERAL QUESTIONS

How long have you owned/occupied this dWelling? ...........ccccoooiiiioieor e,
Is the property used year-round or s€asonally?..  ..............ccooioiiiiiiieie e
Is well water used for drinking water supply?  Yes [ No [

IF N0, WHY NMOL? Lottt e
Are there any other wells or water supplies used on the property?.........c..ccovovvvveeovoveeevveeeesoienens
If no, how long has it been since well water was used for drinking? ...........cc.ovveoe oo,
If no, what is the origin of drinking Water? ...,

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [1Yes (WellRecord # ..........ccocvvi.... )
INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed .................ccccooevee. Contractor ..........ccoooeviiiici e

Type of Well: Drilled Dug [ Well Diameter (inch€s) ........ccoooviieeeie it

Present Well Depth:  .................. Original Well Depth................ (1 Same as Present

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 2 of 5

IS WWEI VNt @Nd HoOW 2 ...t et e et e e e et e et ee et e nteae e e e e easas

Top of Well Casing is:

1) Above ground surface [1 2) Buried inside a well pit[J  3) Buried, but not in a well pit [

The accurate location of the wellis Known [0 Unknown O

GPS coordinates: E................cooeeieinnnt. N,
Type of pump: Submersible 1 Jet Pump 1 Depth of Pump Intake (if known) ......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both .ooeeii

B. WELL WATER LEVELS:
Indicate whether measured from [Iground level or  [from top of casing
Original water level depth in metres (on water well record) .............ccccccciiiiiiiiiiiiiiee

Subsequent water level measurements (give depths in metres and dates) ..............c.coovvveeivienn,

C. WATER QUANTITY

Does your well supply enough water for your use? Yes O No [
If no, is this the case: All the time] Some of thetime[] Seasonally[d Other ..................

Use: Domestic: No [1 Yes [ No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No [0 Yes Lawn Watering/Garden: No [1 Yes [

Livestock: No [0 Yes U

Industrial: No [0 Yes [ (providedetails).............ccooeviiviiiiii i e

Irrigation: No [0 Yes [0 (providedetails)................cc.ooeiiiiiii i,

OtherUses  ..ococvveevveeieiieiiiiieeee s Daily Usage (ifknown) ............ccoooiiiiiiiiiiiiniennn,
Have you ever experienced any problems with yourwell? ...
L=To T o T=T o T O OO PUTURRP IR

What was the cause of the problem? [ Drought (1 Pump Failure 1 Plugging

[ Increased Usage O Interference 1 Other (Please Specify) .........ccocvviviieviiiiiiiieiiins

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ...
I S0, WY 2 e e

D. WATER TREATMENT AND QUALITY

FreshJ Sulphurd Salty[] Iron Stainingd Soft(] Hard

Water Treatment equipment: Softener (] UV (1 Reverse Osmosis (]  Filters [J

Other equIpmMent iN USE (If @NY): ..o e
Has your well recently been chlorinated and, if S0, WhEN? ............coovivieier oo
How would you describe the quality of your water? [J Poor [J Good LI Excellent
Has your water quality previously been tested? No [ Yes []

If yes, for what and how often? (bacteriological, chemical analyses, €tc.)...........occoovvviioveirin

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ...............oiiiiiiiiiiiii i

Where was the sample COlECIEA: ...............ooiiiiiiiiit it e

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? ............ccciiiviiiiiiiieeieeoeee oo
If yes, indicate size and depth? USE?.............ooi oot

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of §

Illl. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

[ Septic Tank and Leaching Bed

1 Other method of on-site disposal. Specify ............ooveiiiiiiiiicieeiinneen.

[J Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?...............occoiiiniiii .

When was the [ast tIME? .......oiee e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, tC.) ........ociiii it

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: . Date icnimiusisnmnisaimm i

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATERWELL SURVEY /0 7 & My We N\ d_

QUESTIONNAIRE e
; quJ:‘ "“""{7"'—“3 £
TYPE OF DWELLING: [ Residential [0 Commercial G \—Ur\ !
O Institutional [ Other: ........covvvvvceiiveeeinne.
Is the owner willing to participate in the survey? Yes (1 No [
(If no, record address below)
I. OWNER / OCCUPANT INFORMATION AND GENERAL QUESTIONS:
OWNER:
NaMe: Telephone No. (business) ...........cccccccvvveeee.
AdAress: ..o, Telephone No. (home) ........coovvvvvvvvvenneenn..e.
Number of Bathrooms..........ccccccvvveiiivviiiiiinnnnns Number of Occupants ..........c.coceeeveevrivvvennnne.
OCCUPANT (if other than Owner):
Name: Telephone No. (business) .........ccccoevreerennn.
AdAresS: ..o Telephone No. (home) ........ccoovviiiiiiiiinennnn,
Number of Bathrooms...............cc.ooiviiiiiiei. Number of Occupants ............coccoeeeviivvinnnnnns
GENERAL QUESTIONS
How long have you owned/occupied this dwelling? ... e
Is the property used year-round or s€asonally?.. ...
Is well water used for drinking water supply?  Yes [l No [
L o Lo TR Y Y o Vo O
Are there any other wells or water supplies used on the property?................ccccviiiiiiiiiiiinninn.
If no, how long has it been since well water was used for drinking? ...........cccoooeiveveeemrinernenrinnensn.
If no, what is the origin of drinking Water? ... s
Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:
Do you have a copy of the MOE Water Well Record? [JYes (WellRecord # .. ................o........ )
[INo
ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE
Date or Year Constructed ...............cccceeeiinnn, Contractor ...
Type of Well: Drilled [ Dug [ Well Diameter (inches) ............ccocciiiiii
Present Welt Depth: ................. Original Well Depth................ (1 Same as Present

Golder Associates
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A Y Y=Y 0 1= 10 =1 0T B (o1 A OSSOSO

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit (]  3) Buried, but not in a well pit [

The accurate location of the wellis Known O Unknown O

GPS coordinates: E.............coooiiiiiinn. Nicsismsmanarnaymsemi
Type of pump: Submersible 0 Jet Pump [1 Depth of Pump Intake (if known) ..........cccco.....
Well completed into: Bedrock ............ Qverburden (Soil) .............. Both ssnvsnmmmmmvininis

B. WELL WATER LEVELS:
Indicate whether measured from Olground level or  [from top of casing
Original water level depth in metres (on water well record) ..o

Subsequent water level measurements (give depths in metres and dates) .............ccocceiiiiiciicnnnn.

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No [I
If no, is this the case: Allthetime[d Some ofthetime] Seasonally[l Other .................

Use: Domestic: No OO Yes [ No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No [ Yes [l Lawn Watering/Garden: No {J  Yes [

Livestock: No [0 Yes [

Industrial: No OO Yes [d (provide details)..........coovviiuiiiiniiiii e

Irrigation: No [0 Yes IO (providedetails)..........ccoevvviniiiiiiiiiieiiiiennn,

OtherUses ..o, Daily Usage (if known) ..........coooeinnnnnviiiieinnn.
Have you ever experienced any problems with your well? ...,
S0, W ? e e

What was the cause of the problem? [ Drought L1 Pump Failure 1 Plugging

LI Increased Usage [ Interference (] Other (Please Specify) ........coooiieiicveeinn.

Golder Associates



2017
Water Well and Sewage Disposal System Survey Questionnaire Page 3 of 5

Did you ever have your well deepened or cleaned, or a new well constructed? ..............ccc.ceoo....
[ 80, WY 2 et e e e e e
Pump test condUCIed? ...

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(J Sulphurd Salty(] Iron Stainingd Soft(0] Hard [

Water Treatment equipment: Softener[] UV[] Reverse Osmosis ]  Filters (]

Other equipment iN USE (if @NY): ..ooveiiiii e
Has your well recently been chiorinated and, if S0, When? ...............oocoiiiiiiiiiiiieeeeee e
How would you describe the quality of your water? ] Poor J Good [0 Excellent
Has your water quality previously been tested? No [ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etc.)..........c...cocevveveevcevirernnn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ..........iiiiiiii e e
Where was the sample collected: ... ... ..ot e et

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? ..o
If yes, indicate Size and depth? USE?...........oiiiiiiiiiiee et ee et

Golder Associates
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Water Well and Sewage Disposal System Survey Questionnaire

Page 4 of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

1 Holding Tank (sewage removed by regular pump-outs)

[1 Septic Tank and Leaching Bed

(1 Other method of on-site disposal. Specify.........cccocoo i

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?...............ccooiiiiiiinee.

When was the 1ast time? ......oooeeieee e e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etC.) ...

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by:  cisissiniummismmsmvinimaianaie Date s i s i i,

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port ColborneiPhase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY

QUESTIONNAIRE
6{ i&-ctv\
TYPE OF DWELLING: [J Residential [0 Commercial
Al ]
O Institutional [0 Other: ......ccoceevvn... (/\J (' ...... g P‘ ¢ P"‘/")Lé Y nOTIﬂoerwv«fa/
Is the owner willing to participate in the survey? Yes ] No [

(If no, record address below)

. OWNER/ OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER:

NAME: e Telephone No. (business) ........c..cceeevveenen...
Address: ..... :57‘1 ...... \"“ "u““ .................... Telephone No. (home) .........c.coocvvvvcvvveenne..
Number of Bathrooms..................ccvieiiiieiininin, Number of Occupants ..........ccccovvvviviveeninnnnn.

OCCUPANT (if other than Owner):

NAME: o e Telephone No. (busingss) .........c..ccceeevevinnn.
AdAreSS: ..o e Telephone No. (home) ........cocoveveieviviiiiinnnns
Number of Bathrooms..................oiiveiiiieinnn. Number of Occupants ..............cocvvvvvvinreenenn.
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ...,
Is the property used year-round or S€asonally?.. ...t
Is well water used for drinking water supply?  Yes [ No [

T N0, WRY NMOU? Lo ettt e e
Are there any other wells or water supplies used on the property?.......c....coooveivcicieercceeeeiriieennn
If no, how long has it been since well water was used for drinking? .............ccccceeiiiiieicciiseeiiennn
If no, what is the origin of drinking water? ...

IIl. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [ Yes (WellRecord# .. ......................... )
INo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed ................................ Contractor .......cooeeeeieiiiii e

Type of Well: Drilled [ Dug [ Well Diameter (inches) ........ccccovviiiiiiieeeee,

Present Well Depth: ................... Original Well Depth................ [l Same as Present

Golder Associates
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IS WEIL VENEEA GNA HOW . ..o e ettt

Top of Well Casing is:

1) Above ground surface [1 2) Buried inside a well pit (I  3) Buried, but not in a well pit [

The accurate location of the wellis Known [0 Unknown []

GPS coordinates: E.....................ocoee.l N,
Type of pump: Submersible (1 Jet Pump [0 Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ...............

B. WELL WATER LEVELS:
Indicate whether measured from [(1ground level or  [dfrom top of casing
Original water level depth in metres (on water well record) ..............ccooviiiiiiiiiii i

Subsequent water level measurements (give depths in metres and dates) ...................................

C. WATER QUANTITY

Does your well supply enough water for your use? Yes [ No [
If no, is this the case: Allthetimed Some of thetime[] Seasonailly[] Other ..................

Use: Domestic: No 0 Yes O No. of persons using water fromwell ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No [0 Yes I Lawn Watering/Garden: No [ Yes [l

Livestock: No 1 Yes [l

Industrial: No O Yes [ (providedetails)............ccooviiniiie i,

irrigation: No [0 Yes [ (providedetails).............ccoovviiiiiiiininiie i,

OtherUses ... Daily Usage (ifknown) . ........cccoeeiiiiiiiniiiiininn,
Have you ever experienced any problems with your well? ...........c..oooiiiiiiiiiii i
IF 80, WM e e e e

What was the cause of the problem? [ Drought LI Pump Failure 1 Plugging
[ Increased Usage U Interference (I Other (Please Specify) ........ccccoveveeeeviiiiiiiiici

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ................cocvenn...
IS0, WHY 2 e et e
Pump test conducted? ...

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh[1 Sulphurd Saltyd Iron Stainingd] Softd HardO

Water Treatment equipment: Softener (] UV Reverse Osmosis[0 Filters [

Other equipmMENt iN USE (if @NY): ..oveiiiiiiii e e et
Has your well recently been chlorinated and, if SO, WNEN? ..............cooooeiiiiiiiieeeeeese e,
How would you describe the quality of your water? [J Poor Ll Good U1 Excellent
Has your water quality previously been tested? No [ Yes []

If yes, for what and how often? (bacteriological, chemical analyses, €tC.) .........ccccoovvoveecererreen.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during thiS SUIVEY: ............ovuiiire st e e
Where was the sample collected: ........ ...

E. SURFACE WATER

Are there any ponds, creeks etc. 0N the ProPEtY? ........ccoovviieeeieeeee et es e,
If yes, indicate size and depth? USE? ...........ooiiiiiiiiiiie et e e aeeae e

Golder Associates
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Page 40of 5

Ill. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

1 Holding Tank (sewage removed by regular pump-outs)

[J Septic Tank and Leaching Bed

1 Other method of on-site disposal. Specify ............coveiiiiiiiieiiiiiiinen.

(] Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out?...........c.ccocvieiiiiiiniieineee,

When was the 1ast timMe 7 .. .o e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, tC.) .........oooiiiiiiiiie

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. ldentify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: ..o DA e

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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PRIVATE WATER WELL SURVEY
QUESTIONNAIRE

TYPE OF DWELLING: [ Residential 0 Commercial
O Institutional [0 Other: .......cocovveveevvirirninns

Is the owner willing to participate in the survey? Yes [ No [

(If no, record address below) C\ST EW / O WELL-.
——

. OWNER/ OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER: : :

Name: EVOWGZ”ES‘?‘L Telephone No. (business) ...........ccccccvvveee...
Address: /L,L(_{é) ...... I”O\ M\ ... Telephone No. (hOMe) ....c.ccoooveevveeriennn,
Number of Bathrooms.............cccooevivvinnnn ...  Number of Occupants ........c.cevvereerrirriennnnns

NaBME. e e Telephone No. (business) ........ccccoveevvrirrenn..
AdAresS: ..o Telephone No. (home) ...,
Number of Bathrooms..............ccooooieiiiiiiieeieeeenn Number of Occupants ..........ccoooeeveviiiiriinninnns
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? ...........ccccccoiiiiiiiiiiiiec e
[s the property used year-round or s€asonally?.. ...
Is well water used for drinking water supply?  Yes [ No [

FNO, WY NOL? Lo e e e BRSBTS T AR SR SR
Are there any other wells or water supplies used on the property?..........ccocciiiviiiiieicviiiiiire
If no, how long has it been since well water was used for drinking? ..............ccccoccvvvvvirioceiecn
If no, what is the origin of drinking water? ... s

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Do you have a copy of the MOE Water Well Record? [JYes (WellRecord# .. ......................... )
[JNo

ATTACH A COPY OF WATER WELL RECORD, IF POSSIBLE

Date or Year Constructed .............ccccoeeee. Contractor .......ccccceeii

Type of Well: Drilled O Dug Well Diameter (inches) ..........ccccoiiiiiin

Present Well Depth: .................. Original Well Depth................ [1 Same as Present

Golder Associates
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IS Wl Vented and HoOW ..o e e e e et

Top of Well Casing is:

1) Above ground surface [1  2) Buried inside a well pit (]  3) Buried, but not in a well pit [

The accurate location of the wellis Known [0 Unknown [

GPS coordinates: E...................cooeeeeneel. N
Type of pump: Submersible (1 Jet Pump [ Depth of Pump Intake (if known) .......................
Well completed into: Bedrock ............ Overburden (Soil) .............. Both ........cc.oooiiii,

B. WELL WATER LEVELS:
Indicate whether measured from LJground level or  [from top of casing
Original water level depth in metres (on water well record) ............ccoviiieiiiiieiiic e,

Subsequent water level measurements (give depths in metres and dates) ...................................

C. WATER QUANTITY

Does your well supply enough water for your use? Yes U No [
If no, is this the case: All the timed Some of the time ] Seasonally[d] Other ..................

Use: Domestic: No [0 Yes [ No. of persons using water from well ...................

Domestic includes (circle all that apply) Drinking Washing Cooking

Pool: No I Yes [ Lawn Watering/Garden: No (1 Yes [J

Livestock: No LI Yes O

Industrial: No OO Yes [0 (provide details)..........cooeeeeioiii e,

{rrigation: No (0 Yes [ (provide detailS)..........cooveeiriiiiieniae e

Other Uses ..o, Daily Usage (if known) ...........cccooiiiiiiiiiiiinin
Have you ever experienced any problems with yourwell? ...,
IS0, WM ? ettt n et a e

What was the cause of the problem? [ Drought (1 Pump Failure 1 Plugging
U Increased Usage [ Interference L1 Other (Please Specify) .........cccoovuiieieiiiiieecn

Golder Associates
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Did you ever have your well deepened or cleaned, or a new well constructed? ...........................
[ S0, WY 2 et e e e e e e et ebae e e a e e e e e s ns
Pump test ConNAUCEA? ... .o e

If yes, record pumping rate, duration and water levels (static, pumping and recovery)

D. WATER TREATMENT AND QUALITY

Fresh(O]  Sulphurd Salty[l Iron Staining[l Soft(1 HardJ

Water Treatment equipment: Softener (1 UV L] Reverse Osmosis[1 Filters [

Other equipment in USE (If @NY): ... e e e e
Has your well recently been chlorinated and, if so, When? ... i
How would you describe the quality of your water? [1 Poor 1 Good ] Excellent
Has your water quality previously been tested? No [ Yes [

If yes, for what and how often? (bacteriological, chemical analyses, etC.) ........c..ccoovvveevviieeennnnnn.

ATTACH COPY OF ANY PREVIOUS CHEMICAL AND/OR BACTERIOLOGICAL ANALYSIS
RESULTS ON THE WELL WATER, IF AVAILABLE

Water sample collected during this SUIVEY: ........iiiiiiiiiiiiii s e e e e

Where was the sample collected: ... ... e e e

E. SURFACE WATER

Are there any ponds, creeks etc. on the Property? ... e
If yes, indicate size and depth? USE7.........oooiiiiii it

Golder Associates
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Page 4 0of 5

lll. SEWAGE DISPOSAL SYSTEM
SYSTEM DETAILS

What type of sewage disposal system do you have:

[J Holding Tank (sewage removed by regular pump-outs)

[l Septic Tank and Leaching Bed

[J Other method of on-site disposal. Specify ..............ccoveveveceeiiiieenne.

0 Do not know

Date or year Constructed ........... Contractor

How often do you have the holding tank or septic tank pumped out? ...,

When was the 1ast tIME 7 .. oo e

Have you ever had any problems with your sewage disposal systems? (e.g. leaks from holding

tank, failure of septic system including surficial release of sewage, visibly stained areas, unusual

odours, soft ground, etC.) ........ccoooiiiiiiii e

Golder Associates
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IV. PROPERTY SKETCH AND PHOTOGRAPHS

Sketch the location of the septic system (including approximate leaching bed area), the well and
the on-site structures, giving the best approximated distance between each of them. Include
ground surface slope (in degrees or percentage). Note any indications of septic system failure
such as stained areas, surficial release of sewage, unusual odours, soft ground, etc. Identify
on-site and/or adjacent roads, ditches, surface water bodies. Record the GPS coordinates for
the top of the well casing (x,y,z). Record height of top of well casing above ground surface.
Include photographs of well head, etc.

Completed by: oo, Date .,

S:\Active\2017\3 Proj\1771656 Rankin_License App_Port Colborne\Phase 1000 Hydrogeology\Task 1002 - Water Well Survey\Private Well Survey
Form 2017.doc
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LABEL CON DATE EASTING WTR FND 3CR TOP LEN SWL RATE PL DRILLER TYPE WELL NAME

LOT mmm-yr NORTHING mbgl Qu mbgl m mbgl L/min i mbgl METHOD STAT DESCRIPTION OF MATERIALS
6600870 1 Jun-67 647750 178.3 14.3 Su FLW 9 15  13.7 1702 WS  MOE# 6600870
16 4750356 9.8 Su CT DO 0.0 BRWN CLAY 3.0 SHLE GRVL 4.3 LMSN 15.2
6600871 1 Nov-67 647518 1789 17.4 Su 0.3 9 120 152 4720 WS MOE# 6600871
16 4750362 CT DO 0.0 BRWNCLAY 7.3LMSN 17.4
6600880 1 May-57 646259 179.2 6.7 Su 0.6 5 60 6.1 2526 WS MOE# 6600880
19 4750312 CT DO 0.0 CLAY 4.6 LMSN 7.6
6600881 1 Sep-60 646581 179.8 4.6 Fr 1.5 91 30 24 5425 WS MOE# 6600881
19 4750278 CT DO 0.0 TPSL 0.3 BRWN CLAY 1.8 BRWN LMSN 4.9
6600884 1 Jan-52 646160 179.5 7.9 Su 24 18 30 24 4720 WS  MOE# 6600884
20 4750310 CT DO 0.0CLAYO0.9LMSN7.9
6600886 1 Sep-52 645390 178.0 5.8 Fr 1.8 14 30 1.8 4720 WS  MOE# 6600886
21 4750294 CT DO 0.0 TPSL CLAY 2.1 LMSN 5.8
6600890 1 Jul-61 645466 178.3 6.1 Fr 1.8 32 90 55 4720 WS MOE# 6600890
21 4750312 CT DO 0.0 CLAY 1.8 LMSN 6.1
6600895 1 Jul-63 645738 180.1 9.1 Fr 3.0 9 90 8.5 4720 WS MOE# 6600895
21 4750550 CT DO 0.0 CLAY 2.7 LMSN 9.1
6600898 1 Jun-51 645292 178.0 8.2 Mn 1.2 1915 WS  MOE# 6600898
22 4750306 CT DO 0.0 CLAY 1.5LMSN 8.2
6600954 2 Feb-47 648505 181.4 NR 3204 WS  MOE# 6600954
14 4750524 CT DO 0.0 TPSL CLAY 2.4 LMSN 4.0
6600955 2 May-52 648342 180.7 6.7 Fr 24 24 3210 WS  MOE# 6600955
14 4750490 CT DO 0.0 CLAY STNS 2.4 LMSN 6.7
6600956 2 Aug-54 648277 1811 10.1 Fr 5.8 36 10 5.8 3208 WS  MOE# 6600956
14 4752434 CT DO 0.0 CLAY 1.2 BRWN LMSN 10.1
6600957 2 Nov-54 648446 180.1 3.4 Fr NR 91 120 1.2 3536 WS  MOE# 6600957
14 4750518 CT DO 0.0LMSN 3.4
6600958 2 Jul-59 648324 180.1 8.8 Su 3.7 23 60 43 2526 WS  MOE# 6600958
14 4750752 CT DO 0.0 CLAY 3.7 LMSN 8.8
6600959 2 Apr-64 648277 1829 152 Fr 4.9 23 90 122 4720 WS  MOE# 6600959
14 4752176 CT DO 0.0 RED CLAY 8.2 SHLE 15.2
6600960 2 Nov-65 648502 180.4 9.8 Fr 1.2 45 90 46 4720 WS  MOE# 6600960
14 4750502 CT DO 0.0 CLAY 3.7 LMSN 9.8
6600961 2 Jun-51 648256 179.8 11.0 Fr 1.5 1915 WS MOE# 6600961
15 4750556 CT DO 0.0 CLAY 4.6 GREY LMSN 11.0
6600962 2 Jul-53 648246 180.1 9.1 Fr NR 23 120 3210 WS  MOE# 6600962
15 4750576 CT DO 0.0 CLAY MSND STNS 1.2 RED CLAY 5.2 GREY
SHLE 9.4
6600963 2 May-54 648237 180.1 16.5 Fr 0.9 136 60 0.9 3208 WS MOE# 6600963
15 4750570 CT DO 0.0 CLAY 5.5 LMSN 16.5
6600964 2 Jul-54 648232 180.4 9.1 Fr 1.5 364 15 1.5 3208 WS MOE# 6600964
15 4750590 CT DO 0.0 CLAY 4.9 LMSN 9.1
6600965 2 Jun-56 648258 180.1 6.7 Fr 1.5 227 60 3.0 2526 WS MOE# 6600965
15 4750634 CT DO 0.0 CLAY 2.4 LMSN 6.7
6600966 2 May-65 648159 180.1 8.5 Su 0.6 91 60 0.6 4720 WS MOE# 6600966
15 4750630 CT DO 0.0 CLAY 3.7 LMSN 8.5
6600967 2 Nov-66 648104 179.8 9.1 Su 1.8 45 90 3.7 4720 WS MOE# 6600967
15 4750456 CT DO 0.0 CLAY 4.6 LMSN 9.1
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6600968 2 Aug-49 647594 1856  13.1 Fr 7.6 3204 WS  MOE# 6600968
16 4752384 CT DO 0.0 CLAY GRVL 3.0 CLAY 9.1 LMSN 13.7
6600969 2 May-54 647466 184.7 8.2 Fr 24 68 60 24 3210 WS  MOE# 6600969
16 4752258 CT DO 0.0 TPSL 0.6 CLAY 5.5 QSND 7.6 LMSN 9.4
6600970 2 Oct-63 647728 188.7 16.8 Fr 10.7 45 90 12.8 4720 WS  MOE# 6600970
16 4752278 CT DO 0.0 TPSL 0.6 MSND 13.7 LMSN 16.8
6600971 2 Jul-48 647384 179.2 7.9 Su 0.6 9 60 8.2 3017 WS  MOE# 6600971
17 4750440 CT DO 0.0 RED CLAY 2.7 LMSN 8.8
6600972 2 Mar-52 647437 180.1 8.2 Su 24 24 3210 WS  MOE# 6600972
17 4750906 CT DO 0.0 CLAY 5.2 CLAY GRVL 5.8 LMSN 9.1
6600973 2 Aug-54 647284 1829 7.3 Fr 3.0 45 60 3.0 3209 WS  MOE# 6600973
17 4752120 CT DO 0.0 TPSL 0.6 CLAY 6.4 LMSN 7.3
6600974 2 May-58 647418 179.8 122 Fr 24 68 30 24 4720 WS MOE# 6600974
17 4750632 CT IR 0.0 RED CLAY 4.6 BLUE CLAY 7.9 LMSN 12.2
6600975 2 Sep-49 647028 180.1 8.5 Fr 3.7 18 30 6.1 3204 WS  MOE# 6600975
18 4750826 CT DO 0.0 TPSL 0.9 LMSN 9.1
6600976 2 Jul-51 646664 180.1 8.5 Fr 24 4754 WS  MOE# 6600976
18 4750690 CT DO 0.0 CLAY 0.9 LMSN 9.1
6600977 2 Nov-51 646663 178.3 19.2 Fr 52 18 30 52 4720 WS  MOE# 6600977
18 4750558 CT ST 0.0 CLAY 1.8 BRWN SHLE 19.2
6600978 2 Jul-57 646825 180.1 6.4 Fr 2.1 45 30 21 4720 WS  MOE# 6600978
18 4750408 CT DO 0.0 RED CLAY 2.4 LMSN 6.4
6600979 2 Jan-59 646965 180.1 6.4 Fr 1.8 227 60 24 2526 WS  MOE# 6600979
18 4750418 CT DO 0.0 CLAY 2.1 LMSN 6.4
6600980 2 Jun-61 646861 180.1 6.1 Fr 0.9 68 60 0.9 4720 WS  MOE# 6600980
18 4750434 CT DO 0.0 TPSL CLAY 0.6 LMSN 6.1
6600981 2 Dec-47 646271 179.2 4.0 Fr 0.3 4629 WS MOE# 6600981
19 4750442 CT DO 0.0 CLAY 3.0 LMSN 4.0
6600982 2 Dec-47 646272 179.2 7.9 Fr 0.3 4629 WS  MOE# 6600982
19 4750442 CT DO 0.0CLAY4.6LMSN7.9
6600983 2 May-52 646514 179.8 4.6 Su 0.6 0.6 3210 WS  MOE# 6600983
19 4750406 CT DO 0.0 CLAY 2.4 LMSN 4.6
6600984 2 Jul-52 646623 179.2 6.4 Su 1.2 1.2 3210 WS  MOE# 6600984
19 4750488 CT DO 0.0 RED CLAY 3.0 LMSN 6.4
6600985 2 Jul-53 646593 179.8 11.9 Su 8.2 18 120 9.1 3210 WS  MOE# 6600985
19 4750406 CT DO 0.0 CLAY MSND STNS 3.4 GREY SHLE 11.9
6600986 2 Jul-53 645864 179.2 4.9 Su 0.3 9 120 0.9 3210 WS  MOE# 6600986
19 4750382 CT DO 0.0 CLAY MSND STNS 1.8 GREY SHLE 4.9
6600987 2 May-52 645837 178.9 7.6 Su 2.1 21 3210 WS  MOE# 6600987
20 4750396 CT DO 0.0 CLAY 1.5LMSN 7.6
6600988 2 Mar-67 646213 179.5 7.9 Su 0.6 68 60 0.6 4720 WS  MOE# 6600988
20 4750418 CT DO 0.0CLAY3.7LMSN 7.9
6600989 2 Jul-48 645750 179.8 8.5 Fr 24 23 30 7.6 3017 WS  MOE# 6600989
21 4750390 CT DO 0.0 CLAY GRVL 4.3 LMSN 8.8
6600990 2 Mar-50 645708 182.3 8.8 Fr 1.2 9.4 3809 WS  MOE# 6600990
21 4751222 CT DO 0.0 TPSL 0.6 LMSN 9.4
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6600991 2 Apr-53 645784 179.8 4.9 Fr 1.2 23 3210 WS MOE# 6600991
21 4750466 CT DO 0.0 CLAY MSND STNS 0.9 GREY SHLE 4.9
6600992 2 Oct-53 645764 180.4 7.3 Su 1.2 18 30 7.3 4720 WS  MOE# 6600992
21 4750468 CT DO 0.0CLAY 2.7LMSN 7.3
6600994 2 Sep-59 645768 182.0 5.8 Fr 1.5 18 60 24 2526 WS  MOE# 6600994
21 4751138 CT DO 0.0 TPSL STNS 0.6 LMSN 5.8
6600995 2 Mar-62 645701 182.6 9.8 Fr 4.6 45 60 6.1 4720 WS  MOE# 6600995
21 4751196 CT DO 0.0LMSN 9.8
6600996 2 Dec-48 645166 180.1 49 Fr 0.9 3204 WS  MOE# 6600996
22 4751336 CT DO 0.0 TPSL CLAY 2.4 LMSN 4.9
6600997 2 Mar-52 645177 180.7 6.4 Su 3.4 18 30 3.4 4720 WS  MOE# 6600997
22 4751486 CT DO 0.0 TPSL CLAY 2.4 BLCK SHLE 6.7
6600998 2 Aug-57 644994 180.7 4.3 Fr 1.8 14 30 27 2526 WS  MOE# 6600998
22 4751486 CT DO 0.0 CLAY 2.4 LMSN 4.3
6600999 2 May-58 645033 181.7 7.6 Su 1.2 9 30 7.6 4720 WS  MOE# 6600999
22 4751700 CT DO 0.0 REDCLAY 1.8 SHLE 7.6
6601000 2 Jul-59 645047 1811 10.7 Su 3.7 90 4720 WS MOE# 6601000
22 4751582 CT DO 0.0 CLAY 1.8 GREY LMSN 10.7
6601001 2 May-59 644985 180.1 6.7 Su 3.7 23 60 6.1 2526 WS MOE# 6601001
22 4751410 CT DO 0.0CLAY1.8LMSN7.9
6601002 2 May-59 645037 180.1 3.0 Fr 1.5 9 60 21 2526 WS  MOE# 6601002
22 4751430 CT DO 0.0 CLAY 1.8 LMSN 3.7
6601003 2 Apr-54 644925 179.8 6.7 Fr 4.6 45 60 46 2526 WS MOE# 6601003
23 4751318 CT DO 0.0 CLAY 3.4 LMSN 6.7
6601091 3 May-58 647479 185.0 7.9 Fr 24 68 30 24 4720 WS MOE# 6601091
16 4752844 CT DO 0.0 RED CLAY 3.7SHLE 7.9
6601092 3 Nov-65 647608 1853 12.8 Fr 6.1 68 90 6.1 4720 WS  MOE# 6601092
16 4752492 CT CO 0.0 BLUE CLAY 7.9 GRVL 8.8 SHLE 12.8
6601093 3 Oct-66 647603 1853 125 Fr 6.7 91 90 8.2 4720 WS  MOE# 6601093
16 4752514 CT ST 0.0 CLAY 6.7 GRVL MSND 8.2 LMSN 12.5
6601094 3 Aug-47 647036 184.1 8.5 Fr 8.5 1915 WS  MOE# 6601094
17 4752450 CT DO 0.0 TPSL 0.6 MSND 4.3 LMSN 8.5
6601099 3 Mar-59 647386 184.7 9.4 Fr 3.0 45 30 3.0 4720 WS  MOE# 6601099
17 4752618 CT DO 0.0 RED CLAY 5.2 GREY LMSN 9.4
6601100 3 Mar-59 647385 1844  10.1 Fr 3.7 45 30 3.7 4720 WS MOE# 6601100
17 4752496 CT DO 0.0 RED CLAY 5.8 GREY LMSN 10.1
6601102 3 Jul-61 647396 184.7 8.8 Fr 24 32 60 46 4720 WS  MOE# 6601102
17 4752714 CT DO 0.0 CLAY 4.9 LMSN 8.8
6601103 3 Apr-62 647381 185.3 8.2 Fr 1.2 45 60 3.7 4720 WS MOE# 6601103
17 4753086 CT DO 0.0 BRWN CLAY 3.7 LMSN 8.2
6601104 3 Sep-65 647379 186.8 9.4 Fr 3.7 32 90 6.1 4720 WS  MOE# 6601104
17 4753240 CT DO 0.0 CLAY 2.4 SHLE 6.7 LMSN 9.4
6601112 3 Sep-46 646224 1841 11.0 Fr NR 4629 WS MOE# 6601112
19 4752458 CT DO 0.0 CLAY 3.0 LMSN 14.0
6601121 3 Apr-47 646152 1844 152 Fr NR 1915 WS MOE# 6601121
20 4752446 CT DO 0.0 CLAY 3.4 LMSN 15.2
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6601125 3 Jun-57 645642 185.0 11.9 Fr 2.7 45 30 27 4720 WS MOE# 6601125
21 4752420 CT DO 0.0 TPSL CLAY 0.9 SHLE 3.0 LMSN 11.9
6601126 3 Jun-58 645359 185.0 15.8 Fr 5.2 18 30 15.8 4720 WS  MOE# 6601126
21 4752424 CT DO 0.0 RED CLAY 8.5 GREY LMSN 15.8
6602558 2 Oct-70 647415 182.0 10.7 Fr 24 45 60 122 5405 WS  MOE# 6602558
17 4751882 CT DO 0.0 RED CLAY STNS 5.8 LMSN 13.7
6602629 2 Aug-71 648277 1829 122 Fr 5.8 55 60 9.1 3640 WS  MOE# 6602629
14 4752182 CT ST 0.0 BRWN CLAY 7.0 GREY CLAY 8.5 GREY SHLE
9.1 GREY LMSN 15.2
6602667 2 May-72 647375 182.0 134 Fr 21 36 60 40 3640 WS MOE# 6602667
17 4751782 CT DO 0.0 BRWN CLAY 6.4 GREY LMSN 13.7
6602706 2 Sep-72 646605 180.7 6.7 Su 24 36 60 3.0 3640 WS MOE# 6602706
19 4750922 CT DO 0.0 BRWN CLAY 2.1 GREY LMSN 7.0
6602785 2 Sep-73 646943 180.7 17.7 Su 3.0 5 60 18.3 3640 AQ MOE# 6602785
18 4750898 10.7 Su CT - 0.0 BRWN CLAY 4.0 GREY SHLE LMSN 4.6 GREY
4.6 Su LMSN 18.3
6602786 2 Oct-73 646950 180.4 4.3 Fr 1.2 18 60 101 3640 WS MOE# 6602786
18 4750872 CT DO 0.0 BRWN CLAY 4.0 GREY GRVL 4.3 GREY SHLE
4.6 GREY LMSN 10.1
6602787 2 Oct-73 646960 180.1 7.0 Fr 1.5 64 60 21 3640 WS MOE# 6602787
18 4750418 CT DO 0.0 BRWN TPSL 0.6 GREY LMSN 7.3
6602789 2 Oct-73 647425 1823 11.3 Su 4.9 64 60 6.1 3640 WS MOE# 6602789
17 4751476 CT DO 0.0 BRWN CLAY 3.4 GREY LMSN 11.6
6602790 2 Oct-73 647398 1835 13.7 Fr 4.0 18 75 16.2 3640 WS MOE# 6602790
17 4752144 CT DO 0.0 BRWN CLAY 6.1 BRWN FSND 7.6 BRWN STNS
8.5 GREY SHLE 9.1 GREY LMSN 16.2
6602929 1 Feb-74 645228 178.0 7.6 Su 1.2 55 60 3.0 3640 WS  MOE# 6602929
22 4750302 CT DO 0.0 BRWN CLAY 2.1 GREY LMSN 8.2
6602990 2 Sep-74 647423 1823 116 Fr 4.9 68 60 6.1 3661 WS  MOE# 6602990
17 4751726 CT DO 0.0 TPSL 0.6 CLAY PCKD 5.5 BRWN CLAY SOFT
8.2 GREY LMSN 12.2
6603052 2 Feb-75 648102 1853 16.2 Fr 9.1 68 75 101 3640 WS MOE# 6603052
15 4752186 CT ST 0.0 BRWN TPSL 0.6 BRWN SAND GRVL 12.2 GREY
LMSN 16.5
6603087 3 Jun-75 647661 1859 10.7 Fr 6.7 114 180 116 2102 WS  MOE# 6603087
16 4752570 CT CO 0.0 BRWN CLAY 1.5 GREY CLAY 10.7 ROCK 22.6
6603090 3 Aug-75 647459 186.2 7.9 Fr 1.8 23 60 8.2 3571 WS  MOE# 6603090
16 4753252 CT DO 0.0 BLCKTPSL 0.3 BRWN CLAY 2.4 GREY LMSN
9.1
6603186 2 Nov-74 644995 181.1 12.2 Fr 7.0 23 60 122 3640 WS MOE# 6603186
22 4751522 CT DO 0.0 BRWN CLAY PCKD 0.6 BRWN SHLE LOOS 1.2
GREY LMSN LYRD 12.2
6603188 2 Dec-76 646495 179.8 3.7 Su 0.9 36 60 3.0 3640 WS MOE# 6603188
19 4750402 CT DO 0.0 BRWN CLAY PCKD 2.1 GREY LMSN FLNT LYRD
6.1
6603189 3 Dec-76 647355 185.3 6.1 Fr 1.2 73 60 3.0 3640 WS MOE# 6603189
17 4753062 4.0 Fr CT DO 0.0 BRWN CLAY PCKD 2.1 BRWN CLAY GRVL PCKD
3.4 GREY LMSN LYRD 7.6
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6603234 2 Oct-77 646595 179.8 6.1 Su 0.6 9 60 7.3 3640 WS MOE# 6603234
19 4750402 CT DO 0.0 BRWN TPSL SOFT 0.3 BRWN CLAY PCKD 2.4
BRWN SHLE LYRD 3.0 GREY LMSN LYRD 7.6
6603237 1 Sep-77 645815 179.5 9.1 Su 3.0 136 60 46 5417 WS MOE# 6603237
20 4750322 CT DO 0.0 BRWN CLAY SNDY 1.8 GREY FLNT 9.8
6603301 3 May-78 647455 184.7 10.4 Su 6.7 91 150 9.8 2123 WS MOE# 6603301
16 4752742 CT ST 0.0 BRWN CLAY 2.4 GREY CLAY 6.7 CLAY GRVL
9.8 ROCK 17.4
6603379 2 Sep-79 647575 184.4 9.1 Fr 8.5 45 122 2123 WS  MOE# 6603379
16 4752682 CT ST 0.0 CLAY TPSL 0.9 GREY CLAY 4.6 GREY CLAY
GRVL 8.5 UNKN 16.8
6603653 2 Jul-85 647245 180.4 4.0 Fr 27 68 60 3.7 3640 WS MOE# 6603653
17 4750861 CT DO 0.0 BRWN CLAY DNSE 4.0 GREY SHLE 4.6 GREY
LMSN SHLE LYRD 6.1
6603670 3 Oct-85 647392 1841 19.2 - 8.2 36 60 156.2 3640 WS MOE# 6603670
17 4752587 12.2 Mn CT DO 0.0 GREY LMSN LYRD 19.5
6603793 2 Jan-88 647989 179.8 10.1 Su 0.9 95 180 1.5 4795 WS  MOE# 6603793
16 4750574 CT DO 0.0 BLUE CLAY STNS PCKD 0.9 BRWN CLAY PCKD
5.8 GREY FLNT LYRD 8.2 GREY LMSN LYRD 10.7
6603811 2 Apr-88 645594 181.4 5.2 Fr 24 27 120 24 4795 WS MOE# 6603811
22 4751181 3.0 Fr CT DO 0.0 BRWN CLAY PCKD 2.7 GREY LMSN LYRD 5.5
6603826 2 Aug-88 644991 179.8 NR 4795 - MOE# 6603826
22 4751315 CT - 0.0 BRWN CLAY PCKD 2.7 GREY FGVL CLAY PCKD
3.4 GREY FLNT LMSN LYRD 5.5 GREY LMSN FLNT
9.1
6604059 2 Jan-92 647364 178.3 13.1 Fr 4.9 55 60 131 2123 WS  MOE# 6604059
17 4750288 RA DO 0.0 BRWN CLAY 1.2 GREY CLAY 4.6 RED CLAY
GRVL 11.3 ROCK 13.4
6604078 2 Aug-92 647841 189.0 60.0 Su 12.8 159 120 122 2123 WS  MOE# 6604078
16 4752311 49.7 Su RA IN 0.0 BRWN CLAY 0.9 BRWN SAND 6.1 BRWN SAND
47.2 Su STNS 14.0 ROCK 90.8
6604079 2 Aug-92 647801 188.7 46.9 Su NR 9 2123 AS  MOE# 6604079
16 4752212 RA IN 0.0 BRWN CLAY 1.2 BRWN SAND 4.6 BRWN SAND
GRVL 7.9 BRWN SAND BLDR 10.1 ROCK 90.8
6604129 2 Dec-92 645942 179.2 149 Su 4.0 23 90 13.7 4795 WS  MOE# 6604129
20 4750422 8.8 Su CT DO 0.0 BRWN CLAY PCKD 1.5 GREY LMSN LYRD 14.9
6604207 1 Jun-95 646585 179.2 4.6 Fr 3.4 27 150 7.0 4795 WS  MOE# 6604207
21 4750348 3.7 Fr CT DO 0.0 BLCK TPSL PCKD 0.3 BRWN CLAY PCKD 2.4
GREY LMSN LYRD 7.6
6604324 2 Aug-98 647429 1829 143 Fr 6.1 91 150 6.1 4795 WS MOE# 6604324
17 4751579 CT DO 0.0 BLCK TPSL PCKD 0.3 BRWN CLAY FGVL PCKD
1.2 GREY LMSN LYRD 14.6
6604339 2 Mar-99 646477 180.1 5.2 Fr 0.9 50 90 6.1 4795 WS  MOE# 6604339
19 4750399 CT DO 0.0 BLCKTPSL PCKD 0.3 RED CLAY PCKD 2.4
GREY LMSN LYRD 6.7
6604521 3 Sep-00 647602 185.0 8.8 Fr 21-6.1 NR 6571 OW  MOE# 6604521
16 4752548 PC - 0.0 BRWN TPSL LOOS 0.9 GREY LMSN LYRD 14.3
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6604522 3 Sep-00 647648 186.5 8.2 Fr 0.6 -6.1 NR 6571 OW  MOE# 6604522
16 4752476 PC - 0.0 BRWN TPSL LOOS 0.9 GREY LMSN LYRD 12.8
6604662 2 Jun-02 646618 179.5 7.9 Fr 0.6 45 90 9.1 4795 WS MOE# 6604662
4750522 CT DO 0.0 BLCK TPSL PCKD 0.6 BRWN CLAY PCKD 3.0
GREY LMSN LYRD 10.1
7041805 Feb-07 646849 181.7 3.7 -3.0 NR 6809 OW  MOE# 7041805 TAG#A052598
4751165 - - 0.0 RED CLAY SILT 1.5 GREY LMSN 6.7
7160241 2 Feb-11 648246 180.1 5.2 Fr 27 95 240 3.4 4795 WS MOE# 7160241 TAG#A079412
15 4750504 CT CO 0.0 BRWN CLAY PCKD 1.5 GREY LMSN SHLE LOOS
5.5 GREY LMSN DNSE 7.3
7161328 Mar-11 645720 182.0 09-24 NR 7241 OW  MOE# 7161328 TAG#A107756
4751259 DM TH 0.0 BRWN TPSL SAND SOFT 0.6 GREY ROCK HARD
3.4
7184673 Jul-12 647889 188.7 7.6 60 2123 AB  MOE# 7184673 TAG#A073942
4752484 - Oth 0.0
7185636 1 Jul-12 647454 1780 17.1 Su 3.0 18 60 113 7294 WS MOE# 7185636 TAG#A115943
16 4750081 CT DO 0.0 BRWN TPSL 0.6 BRWN CLAY GRVL 7.0 GREY
LMSN 18.9
7185637 1 Jul-12 647454 177.7 NR 7294 AQ MOE# 7185637
16 4750081 - DO 0.0
QUALITY: TYPE: USE: METHOD :
Fr  Fresh WS Water Supply CO Comercial NU  Not Used CT Cable Tool
Mn  Mineral AQ Abandoned Quality DO Domestic IR Irrigation JT Jetting
Sa  Salty AS Abandoned Supply MU  Municipal AL  Alteration RC Rotary Conventional
Su  Sulphur AB Abandonment Record PU Public MO  Monitoring RA Rotary Air
--  Unrecorded TH Test Hole or Observation ST Stock - Not Recorded BR Boring

Easting and Northings UTM NAD 83 Zone 17, Translated from Recorded UTM NAD, subject to Field Verified Location or Improved Location Accuracy.
Records Copyright Ministry of Environment Queen's Printer. Selected information tabulated to metric with changes and corrections subject to Driller's Records.
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Resumé

DR. SEAN MCFARLAND

Education

PhD Osgoode Hall Law
School, York University,
2013

LLM Osgoode Hall Law
School, York University,
2005

MBA Centre for Innovative
Management, Athabasca
University, 2001

M.Sc. Earth Sciences,
Brock University, 1997

B.Sc. Geological Sciences
(Honours), University of
Toronto, 1985

Certifications

Professional Geoscientist,
P.Geo., Ontario

Certified Professional
Accountant, CPA, Ontario

Certified Management
Consultant, CMC

Project Management
Professional, PMP

Languages
English — Fluent

St. Catharines

Senior Hydrogeologist and Principal

As a Senior Hydrogeologist with Golder, Dr. McFarland has more than 30 years
of professional experience and a broad background in conducting, managing,
and directing aggregate waste management, mining, power, oil and gas, and
ground management and protection projects. He served as the project director
for work programs for proposed mines, aggregate operations, and industrial
facilities.

He has a broad background in licensing and permitting of pits and quarries. This
includes the licensing for the expansion of the Lafarge Dundas Quarry, the
expansion of the Lafarge Woodstock Quarry, the expansion of the Nelson
Aggregate Quarry, the RW Tomlinson license application, the St. Mary’s cement
Bonis Quarry, the ongoing expansion of the Port Colborne Quarry, and the
Lafarge Goodwood Pit and other sites. He is also involved in numerous PPTW
applications for pits and quarries. In addition, he has extensive experience in site
selection studies and resource evaluations for aggregate sites.

Sean acted as the Project Director and Senior Hydrogeologist for the 2014 and
2015 annual landfill monitoring reports for the Vale Port Colborne site and for
eight landfill monitoring programs in Niagara Region. He was the Project
Manager and Senior Hydrogeologist for the extensive Adams Mine landfill
project, which involved the successful permitting of a 20 million tonne hydraulic
containment engineered landfill facility, within a 200 m deep former open pit
mine, following hydrogeological investigations collected over an 8-year period
that involved extensive monitoring well installation, electronic instrumentation
and testing, pump test analyses and groundwater flow modelling. He has also
been an expert witness for hydrogeology at Environmental Assessment (EA) and
Ontario Municipal board (OMB) hearings and has been involved in extensive
contaminated site investigations including legal disputes.

Additional project experience includes hydrogeological assessments for the low
level radioactive (LLRWM) facility concepts of waste management for the
Canadian federal government Siting Task Force Secretariat (STFS) in limestone
bedrock beneath the Great Lakes, and fractured and faulted Precambrian
granitic gneiss at the Chalk River Nuclear Reactor site in northern Ontario,
Canada. Further project experience in fractured rock includes the proposed
Steetley Landfill, in limestone bedrock of the Niagara escarpment, including an
extensive EA level hydrogeological investigation, over a 5-year period, and the
existing Brow Landfill including an EPA level investigation, a long-term
monitoring program and remediation.
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DR. SEAN MCFARLAND

Employment History

Golder Associates Ltd. — Mississauga, Ontario
Senior Geoscientist and Principal (1987 to Present)

Hydrogeologist then Senior Hydrogeologist (1987-present)
Managing Principal, Vice President, Canada (2005-2014)
Associate - 1997 appointment

Principal - 2003 appointment

Geologist and Hydrogeologist (1985 to 1987)
Characterization of proposed and existing metal and industrial mineral facilities
and impact assessments for industrial facilities.

Regina Associates Ltd. — Kingston, Ontario
Geoscientist (1983 to 1987)

Characterization of proposed and existing metal and industrial mineral facilities in
Ontario, Nova Scotia, Newfoundland, British Columbia, and the Northwest
Territories; and hydrogeological impact assessments for industrial facilities.

PROJECT EXPERIENCE — AGGREGATE INDUSTRY

Aggregate Resource
Evaluation

Regional Municipality of
Peel, ON

Region of Peel
Regional Municipality of
Peel, ON

Navan Quarry
Navan, ON

Brockville Quarry
Brockville, ON

Dufferin Aggregates
ON

Due Diligence Studies
Southern Ontario

Project Manager and geologist for evaluation of sand and gravel and bedrock
resources in the Regional Municipality of Peel, Ontario for the provincial Ministry
of Municipal Affairs and Housing (MMAH). The project was carried out as part of
the development of the official plan for the Region.

Technical advisor for ARIP (Aggregate Resource Inventory Paper) report for the
Regional Municipality of Peel. The project involves and evaluation of shale and
gravel, limestone and shale resources in the Region and was submitted to the
Ontario Geological Survey for publication as a government document ARIP
Paper.

Project Manager and geologist for evaluation of sand and gravel and bedrock
resources in the Regional Municipality of Peel, Ontario for the provincial Ministry
of Municipal Affairs and Housing (MMAH). The project was carried out as part of
the development of the official plan for the Region.

Project Manager and hydrogeologist for hydrogeological evaluation of the
Permanent Lafarge Brockville Quarry. The results of the evaluation were used to
negotiate the liability of the quarry to alleged water well interference associated
with quarry expansion with the Ontario Ministry of the Environment.

Project Director and senior hydrogeologist for numerous aggregate projects at
guarries and sand and gravel pits within Ontario including resource evaluations,
hydrogeological investigations, and environmental assessments.

Project Manager and senior hydrogeologist for due diligence studies as part of
the potential purchase of aggregate companies and operating pits and quarries
in Ontario.
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Site Selection Studies
Southern Ontario

Lafarge - North Quarry
Flamborough, ON

Proposed Halminen

Quarry
Buckhorn, ON

Votorantim Cimentos
Bowmanville, ON

Milton Limestone
Quarry Peer Review
Milton, ON

SAROS Study
Greater Golder
Horseshoe, ON

Nelson Quarry
Expansion
Burlington, ON

Lafarge South Quarry
Expansion
Dundas, ON

Lafarge Fonthill Pit
PTTW Renewal
Fonthill, ON

Project Director for site selection studies for development of quarries and sand
and gravel operations in Ontario.

Project Director for hydrogeological program at the Lafarge (formerly Redland)
Quarry Operations in Flamborough, Ontario, to meet the regulatory requirements
of the Ontario Ministry of the Environment.

Project Manager for a private application for a license for a proposed limestone
quarry near Buckhorn, Ontario. The project involved management of multi-
disciplinary project team public meetings, and application for a Class A licence
under the Aggregate Resources Act.

Project Director for the development of a limestone/dolostone mine under Lake
Ontario. The work programs involve drilling and testing of a 275 m deep borehole
under the lake, development of an underground mine plan, preparation of an EA
document for regulatory approvals and public participation programs.

Project Director for the peer review of the hydrogeological and adaptive
management plan report for the proposed Dufferin Aggregates Milton Quarry
expansion. The work program involved meetings with the hydrogeological
consultant and legal counsel and attendance at Ontario Municipal Board
hearings.

Evaluation of supply and demand of aggregate resources in the Greater Golden
Horseshoe for the MMNR (Ministry of Natural Resources and Forestry). The
project includes resource estimates for 25 quarries and 120 pits and unlicensed
sand and gravel resources in the study area.

Project Director for the proposed Nelson Quarry extension including extensive
borehole drilling and monitoring well installations, water quality sampling, a
surface water program, groundwater flow modeling, impact assessments,
preparation of an Adaptive Management Plan (AMP), reporting and acting as an
expert witness at an Ontario Municipal Board hearing.

Project Director for a hydrogeological and hydrological work programs in support
of a license application for the expansion of the Lafarge South Quarry near
Dundas, Ontario (ongoing). The work program involves borehole drilling and
monitoring well installations, geophysical borehole logging, water quality
sampling and analyses, hydrological analyses of streams and wetlands, a karst
assessment, a water well survey, geological and hydrogeological interpretation,
groundwater flow modeling, agency interaction and attendance at public
meetings.

Project Director for a hydrogeological work program in support of a Permit to
Take Water (PTTW) application for the Lafarge, The work program included
interpretation of pumping wells records, evaluation of drawdown in water wells
related to pumping, water quality analyses and preparation and submission of a
report in support of the permit application.
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Lafarge North Quarry
Expansion
Dundas, ON

Lafarge PTTW
Monitoring Programs
ON

RW Tomlinson Quarry
License Application
Brechin, ON

Proposed Lafarge Glen
Morris Pit
ON

Lafarge Wellington
Quarry PTTW and ECA
Renewal

ON

Lafarge Regan
Resource Drilling
ON

Lafarge Hagersville

Quarry
Hagersville, ON

Project Director for a hydrogeological work program conducted in support of a
license application for the expansion of the Lafarge North Quarry. The work
program involved borehole drilling and monitoring well installations, pumping
tests, groundwater flow modelling, a water well survey, an impact assessment of
potential effects on water wells and an adjacent provincially significant wetland,
agency interaction and preparation of a report submitted in support of the license
application. The application was approved with an Ontario Municipal Board
hearing.

Project Director for hydrogeological monitoring programs for a portfolio of more
than 50 pits and quarries in Ontario. The programs involved water level and
water quality monitoring, evaluation of pumping records, effects assessments
and preparation and submission of monitoring reports for compliance with the
permits.

Project Co-director for the hydrogeological work program for a hydrogeological
work program performed in support of a license application for a dolostone
quarry in the Carden Plain. The work program involved borehole drilling and
monitoring well installation, geophysical borehole logging, packer testing, well
response testing, pump testing, water quality sampling, groundwater flow
monitoring, an impact assessment including potential effects on surrounding
water wells and an adjacent wetland, development of a monitoring program
preparation of a report in support of the application and agency interaction.

Project Director and senior hydrogeologist for the hydrogeological work program
in support of a license application for the proposed Glen Morris Pit. The work
program included borehole drilling, monitoring well installations, groundwater
level monitoring and the provision of data and preparation of a hydrogeological
report.

Project Director and senior hydrogeologist for the Lafarge Wellington Quarry
Renewal. The field program involved borehole drilling, packer testing, monitoring
well installations, groundwater level monitoring, a field pumping test,
development of a water budget and groundwater quality sampling. A
hydrogeological impact assessment was developed to assess the potential
impacts of quarry groundwater level drawdown related to quarry dewatering
activities on surrounding private water wells and municipal wells. The work
program included the modification of the regional source water protection to
incorporate site data to assess the potential effects on the Guelph municipal
wells.

Project Manager and senior geoscientist for resource drilling at the Lafarge
Regan site using some drilling techniques. The results of the work program were
provided to Lafarge for their resource assessment.

Senior Hydrogeologist for the assessment of quarry dewatering and pumping for
the Lafarge Hagersville Quarry as part of the PTTW monitoring program.
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Arbour Farms License
Application
ON

Rankin Construction
Port Colborne Quarry
Extension

Port Colborne, ON

Lafarge Goodwood Pit
Extension
Goodwood, ON

Lafarge Woodstock
Quarry Expansion
Woodstock, ON

CRH Resource
Evaluation and Due
Diligence

ON

Limestone and
Sandstone Resource
Evaluation and Due
Diligence

Regional Municipality of
Peel, ON

Stouffville Resource
Drilling
Stouffville, ON

Senior Hydrogeologist for the Arbour Farms license application for a pit below
water. The work program included borehole drilling, installation of monitoring
wells, groundwater level monitoring and assessment of potential effects on an
adjacent water course. Three-dimensional groundwater flow and heat transport
modeling was completed to assess the potential thermal impacts on the
surrounding surface water courses.

Project Director for a multi-disciplinary work program for a license application for
an extension of the Port Colborne Quarry. The work program involved
hydrogeological, hydrological, blasting, noise, air, hatural environment, planning,
agricultural and archaeological studies, and a resource estimate. Senior
Hydrogeologist for the hydrogeological work program that involved borehole
drilling, monitoring well installations, groundwater quality sampling and analysis,
an impact assessment and a monitoring and response program for potential
impacts on surrounding water wells.

Project Director and senior hydrogeologist for a license application for the
Lafarge Goodwood Pit extension, for a Category 1 Class EA pit below water. The
objective of the work program was to characterize the existing hydrogeological
and hydrological conditions in the vicinity of the site, including the depth and
elevation of the water table and assess potential effects of the operational and
rehabilitation scenarios. The work program involved borehole drilling, monitoring
well installations, groundwater level monitoring, development of a water budget
and a hydrogeological impact assessment.

Project Director and senior hydrogeologist for the hydrogeological investigation
of the Woodstock quarry for support of a license amendment. The field program
involved borehole drilling, packer testing, monitoring well installations,
groundwater quality sampling and analysis, a field water well survey and
development of a water budget. An impact assessment was conducted to assess
the potential effect of quarry related groundwater level drawdown on surrounding
water wells and surface water courses.

Project Manager and senior geoscientist for a resource evaluation of a property
near Orangeville, Ontario for potential acquisition for quarry development. The
work program included borehole drilling, geological logging of the rock core,
monitoring well installations to determine the depth of the water table, aggregate
quality testing and reporting.

Project Director and senior hydrogeologist for a resource evaluation for a
property developer for potential acquisition of an existing quarry near
Mississauga. The work program involved borehole drilling, core logging,
aggregate quality testing and reporting.

Project Manager and senior hydrogeologist for the resource drilling at Lafarge
Stouffville Quarry. The drilling was conducted using a sonic drill rig with
continuous core sampling. The results were provided to the Lafarge geologist for
the resource assessment.
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Lakeridge Resource
Drilling
ON

Votorantim Thomas
Quarry License
Application

ON

Lafarge Pinkney Pit #3
ON

Lafarge Mosport
Resource Drilling
ON

Lafarge Goodwood
Resource Drilling
ON

APAO (Aggregate
Producers Association
of Ontario) Water
Consumption Study
ON

Lafarge Sunningdale
Pit Monitoring Program
ON

Votorantim Resource
Assessment
ON

Cox Construction
Monitoring Well
Network

Wellington County, ON

Cox Construction
Resource Evaluation
and Due Diligence
ON

Project Manager and senior geoscientist for the resource drilling at the Lafarge
Lakeridge site. The drilling was conducted using sonic coring and the results
provided to the Lafarge geologist for development of a resource assessment.

Senior hydrogeologist for the hydrogeological component of the Votorantim
Thomas Quarry Extension license application. The work program involved
borehole drilling, packer testing, geophysical borehole logging monitoring well
installations and groundwater quality sampling and analysis. Three-dimensional
groundwater flow monitoring was conducted to assessment the potential
hydrogeological impacts of the quarry.

Senior Hydrogeologist for the hydrogeological work program for the Lafarge
Pinkney Pit #3 license application. The work program involved borehole drilling,
monitoring well installations and a hydrogeological impact assessment.

Project Manager and senior geoscientist for the sonic borehole drilling at the
Lafarge Mosport Pit. The results of the resource drilling were provided to the
Lafarge geologist as part of the site resource assessment.

Project Manager and senior geoscientist for sonic borehole drilling of the
resource near the Lafarge Goodwood Pit. The results of the drilling were
provided to the Lafarge geologist for a resource assessment.

Project Director for a study for the APAO to determine the consumption of water
associated with pits and quarries.

Senior Hydrogeologist for the Lafarge Sunningdale Pit Monitoring Program. The
work program includes hydrogeological monitoring, an assessment of potential
impacts and preparation of an annual monitoring report.

Project Manager and senior geoscientist for a resource assessment at a
Votorantim Quarry in central Ontario. The work program involved borehole
drilling and borehole geophysics were used to identify and correlate the
geological formations and members at the site.

Project Manager and senior hydrogeologist for borehole drilling and monitoring
well installations at a property in Wellington County to provide baseline date for
potential future licensing as a quarry. The wells were installed in the thick
sequence of Amabel Formation at this locates. Groundwater level monitoring
was performed to determine the depth to water table.

Project Director for a drilling program to evaluate to the limestone resource for
potential acquisition of a property for development. The work program involved
borehole drilling, geological logging of the rock core, monitoring well installations,
aggregate quality testing and reporting.
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PROJECT EXPERIENCE — WASTE MANAGEMENT

Adams Mine
Kirkland Lake, ON

Brow Landfill
Dundas, ON

South Quarry Landfill
Flamborough, ON

Siting Task Force
Secretariat
Chalk River, ON

Siting Task Force
Secretariat
Port Hope, ON

Interim Waste
Authority

Regional Municipality of
Peel, ON

Guelph-Wellington
County WMMP
Wellington County, ON

Model City Landfill
Lewiston, NY

Project Hydrogeologist and Project Manager for the hydrogeological assessment
of the Adams Mine near Kirkland Lake, Ontario over a five-year period as part of
the proposed development of 20 million tonne engineered landfill facility for solid
non-hazardous waste. The facility will receive waste from the Greater Toronto
Area (GTA) via a rail line system. The landfill facility incorporates a hydraulic
containment design, which prevents outward migration of contaminants from the
landfill, which reduces environmental impacts and long-term operating costs.
Provided expert witness testimony in an environmental assessment (EA)
hearing.

Project Hydrogeologist then Project Manager for hydrogeological assessment for
landfill expansion of the existing Redland Quarries Inc. (formerly Steetley Quarry
Products Ltd.) solid industrial waste Brow Landfill in Flamborough, Ontario.
Subsequent work included ongoing groundwater and surface water quality
monitoring and preparation monitoring reports submitted to the MOE, followed by
development of a closure plan and an ongoing compliance monitoring program.

Project Hydrogeologist for hydrogeological assessment of the proposed Redland
Quarries Inc. (formerly Steetley Quarry Products Ltd.) South Quarry in
Flamborough, Ontario for the proposed development of an engineered landfill
facility. Participated in environmental assessment (EA) hearings and assisted
with the preparation of final arguments with legal counsel.

Project Hydrogeologist, then Project Manager for geological and hydrogeological
characterizations of the Chalk River Nuclear laboratories property, near Chalk
River, Ontario for siting of a proposed facility for the disposal of low-level nuclear
waste for the federal Siting Task Force Secretariat (STFS).

Project Hydrogeologist then Project Manager for geological and hydrogeological
characterization of the Lakeshore site in Port Hope, Ontario, for the federal Siting
Task Force Secretariat (STFS). The work was carried out as part of the feasibility
level | study for dispose of low-level waste in engineered caverns beneath Lake
Ontario and the Cameco Uranium fuel processing facility in Port Hope.

Project Hydrogeologist for geological and hydrogeological characterization
comparative evaluation of five short-listed sites for siting of an engineered landfill
facility as part of the provincial Interim Waste Authority (IWA) landfill site
selection process for the Region of Peel.

Project Hydrogeologist for geological and hydrogeological characterization of five
candidate sites and identification of a preferred site in Wellington County for
siting of an engineered municipal landfill facility, as part of the joint City of Guelph
- County of Wellington Waste Management Master Plan (WMMP).

Project Hydrogeologist for hydrogeological investigation of the Model City
hazardous waste landfill, near Lewiston, New York, carried out as part of landfill
expansion.
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Welland-Wainfleet
WWMP

Townships of Welland
and Wainfleet, ON

Brock South Landfill
Pickering, ON

Redland Queenston

Quarry
Queenston, ON

Fly Ash Disposal
Facility
ON

Mohawk Street Landfill
Brantford, ON

Vale Industrial Landfill
Port Colborne, ON

Vale Industrial Refinery
Landfill Monitoring
Port Colborne, ON

Municipal Landfill

Annual Monitoring
Programs

Niagara Region, ON

Proposed Walker
Ingersoll Landfill
ON

Project Hydrogeologist for the identification of preferred sites for development of
a municipal landfill facility, as part of the Welland-Wainfleet Waste Management
Master Plan (WMMP).

Project Hydrogeologist for assessment of the proposed Brock South Landfill near
Pickering, Ontario, to assess the suitability of the site for development of an
engineered municipal landfill facility for Metropolitan Toronto.

Project Hydrogeologist for hydrogeological assessment of the Redland Quarries
Inc., Queenston Quarry to determine the suitability of the site for disposal of
waste rock saline shale, from the construction of the proposed diversion tunnels
of the Sir Adam Beck Il hydroelectric generating facility in Niagara Falls, Ontario.

Project Hydrogeologist for hydrogeological investigations at four quarries located
near Hagersville, Cayuga, Smithville, and Milton to determine their suitability for
development an engineered landfill for disposal of fly ash from the Ontario Hydro
Lakeview Power Generating Station.

Project Hydrogeologist for assessment of groundwater and surface water quality
impacts at the municipal Mohawk Street Landfill in Brantford, Ontario.

Project director for the preparation of an annual report for the groundwater
monitoring program for an industrial waste landfill at a former nickel refinery. The
work program included interpretation of groundwater flow directions and water
quality trends, evaluation of the extent of the leachate plume, and an impact
assessment.

Project Director and senior hydrogeologist for an evaluation of the effectiveness
of the purge well system at a former nickel refinery and the development of
mitigation and rehabilitation measures for well clogging. The work program
involved step drawdown pumping tests, longer term pumping tests, hydraulic
analysis of pumping test data, assessment of the decline of well efficiency due to
scaling and bio fouling and the development of a work program for well
rehabilitation and maintenance including acidification.

Project Director for the annual monitoring program for 8 landfills in bedrock and
escarpment settings in Niagara Region. The work program involves field water
quality sampling, groundwater level monitoring, and provision of progress and
annual reports.

Senior Hydrogeologist for the hydrogeological investigation for the proposed
Walker Landfill near Ingersoll, Ontario. The field program involved borehole
drilling, monitoring well installations, packer testing, geophysical borehole
logging, downhole flow profiling, groundwater quality sampling and analysis, a
karst study, and a water well survey. Three-dimensional groundwater flow
modeling was conducted to assess the potential impacts of the landfill.
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PROJECT EXPERIENCE - SHALE INDUSTRY

Canada Brick
Mississauga, ON

Canada Brick
Halton Region, ON

Brampton Brick
Limited

Halton and Peel Region,
ON

Hanson Brick Limited
Halton Region, ON

Specialist for assessment of geological controls upon shale quality at the Canada
Brick Britannia Road quarry site. The work was carried out in conjunction with
quality control estimate of shale reservoir on the property.

Project Manager for a hydrogeological work program in support on an application
for a license for the Hanson Brick Tremaine Quarry in Halton Region, Ontario.

Project Director for a hydrogeological and surface water program in support of a
license application for a proposed shale quarry for a brick manufacturer. The
work programs involved borehole drilling and monitoring well installations,
surface water flow monitoring, water quality sampling, groundwater flow
modelling and preparation of an Adaptive Management Plan (AMP).

Project Director for the assessment of the potential gas migration from a landfill
to an adjacent brick manufacturing facility containing a brick kiln. The program
identified potential risks and a monitoring and response program.

PROJECT EXPERIENCE - MINING

Stanleigh Mine
Elliot Lake, ON

Voisey’s Bay Mine
Labrador

Baley Gold Mine
Baley, Russia

Asacha Gold Mine
Kamchatka, Russia

Project Hydrogeologist for assessment of the Rio Algom Stanleigh Mine near
Elliot Lake, Ontario. The project included development of a three-dimensional
flow model of a low-level radioactive waste tailings facility in Precambrian
bedrock of the Canadian Shield. The model was used to develop estimates of
seepage rates from the facility and was submitted to the Atomic Energy Control
Board (AECB) as part of the regulatory approvals process.

Technical specialist for hydrogeological modelling at the Voisey’s Bay Mine site
involving development of three-dimensional groundwater flow models of a
proposed tailings basin, mine waste rock disposal facility, and an open pit mine
at the Voisey’s Bay Mine Site in Labrador. The modelling was carried out for the
Voisey’s Bay Nickel Company (VBNC) as part of the hydrogeological
assessment of the mine. The work was subject to regulatory review and
presented as evidence at an environmental assessment hearing.

Project Hydrogeologist for an Environmental Impact Assessment (EIA) as part of
a feasibility study for mine expansion. The hydrogeological component included
evaluation of potential for water quality impacts for an open pit mine and tailings
basin, reduction of flow in stream and interference with the municipal water well

supply.

Project Hydrogeologist of the proposed Asacha Gold Mine in northeastern
Russia. The assessment focused upon chemical water quality and streamflow
impacts associated dewatering of an underground mine and construction of a
tailings basin. The results of the assessment formed part of the mine feasibility
study.
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Timmins Mine Water
Study
Timmins, ON

Cigar Lake Mine
Saskatchewan

Denison Mines
Elliot Lake, ON

MaCassa Mines
Kirkland Lake, ON

Project Hydrogeologist for assessment of flooding of an extensive array of
underground mine working beneath the City of Timmins. The assessment
included evaluation of the potential impacts arising from the discharge of water
from the flooded mine workings at surface within the city.

Project Hydrogeologist for assessment of potential groundwater inflows into
proposed shaft in northern Saskatchewan for the Cigar Lake Mining Corporation
(CLMC). The results of the assessment were used as the basis for the
engineering design at the shaft.

Project Hydrogeologist for an assessment of low-level nuclear waste tailings
basin at the Denison Mines near Elliot Lake, Ontario. The hydrogeology study
included assessment of seepage of uranium-impacted groundwater from the
basin.

Project Hydrogeologist for hydrogeological assessment at the Lac Minerals
MaCassa Mine tailing basins in Precambrian bedrock near Kirkland Lake,
Ontario. The work was carried out to evaluate the potential impacts during
operation and following decommissioning of the facility.

PROJECT EXPERIENCE — CONTAMINATED INDUSTRIAL SITES

ICI
Nobel, ON

Ford Motor Company
North York, ON

Shell Oil
North York, ON

Beaver Lumber
Cole Harbour, NS

ICI| Surfactants
Oakville, ON

Hydrogeological assessment of groundwater and surface water quality at the
former ICI explosives and war productions plant near Parry Sound, Ontario for
ICI Canada. The program included assessment of groundwater and surface
water quality impacts and removal of buried underground fuel storage tanks. The
results of the investigations were submitted to the Ontario Ministry of the
Environment as part of the site decommissioning.

Dewatering of a groundwater collection gallery and discharge of the
contaminated (chlorinated solvent) wastewater to the municipal sewer system
(under special conditions), at the Ford Motor Company Plant in North York,
Ontario.

Dewatering of a groundwater collection gallery and discharge of the
contaminated (chlorinated solvent) wastewater to the municipal sewer system
(under special conditions), at the Ford Motor Company Plant in North York,
Ontario.

Excavation of underground storage tank (fuel oil) at the Beaver Lumber store at
Cole Harbour, Nova Scotia. The results of the investigation favoured Beaver
Lumber, by indicating that damage to the store was due to lack of delivery of the
fuel supplier rather than leakage from the site fuel storage tank.

Hydrogeological impact assessment of cadmium concentrations in groundwater
at the ICI Surfactants (formerly Atkemix) site in Oakville, Ontario. The results of
the monitoring were submitted to the Ministry of Environment and Energy for
regulatory purposes.
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Bata Footwear
Batawa, ON

Niagara Recycling
Centre
Niagara Falls, ON

Rankin Construction
Fill Management Plan
Port Colborne, ON

Participation in the hydrogeological investigation of chlorinated solvent
contamination of a bedrock limestone aquifer at the Bata Footwear plant site in
Batawa, Ontario. The results of the hydrogeological impact assessment were
submitted to the Ministry of Environment and Energy and used during
subsequent legal proceedings to determine financial liability of Bata Footwear for
the groundwater contamination.

Project Director and senior hydrogeologist for the annual operational and
monitoring programs for a hydrogeological work program involving groundwater
contaminated with chlorinated solvents at the Niagara Recycling Centre related
to prior industrial land use. The work program involved operation of the
groundwater injection remediation system, assessment of subsurface
contamination and preparation of annual monitoring reports.

Project Director and senior geoscientist for the development of a fill management
plan for Pit 1 at the Rankin Construction Port Colborne Quarry. The program
included a plan to take excess fill from the area to fill Pit 1. This included a
sampling and reporting program to meet MECP requirements.

PROJECT EXPERIENCE - OIL & GAS

Assessment of Natural
Gas Storage Potential
Lake Erie, ON

Assessment of Natural
Gas Storage Potential
Southwestern Ontario

Project Manager for an assessment of the potential for natural gas storage on
Crown Lands beneath Lake Erie. The study involved the assessment of natural
gas reservoirs to evaluate their suitability for use as gas storage facilities.
Estimated available storage volumes were provided for each of the reservoirs.

Project Manager for an evaluation of the hydrocarbon resources in Southwestern
Ontario for the Petroleum Resources Centre of the Ministry of Natural
Resources. The study included the interpretation and mapping of pool
boundaries for major pools, calculations of in place and recoverable reserves,
tabulation of reservoir characteristics, and estimation of potential hydrocarbon
resources in the Ordovician strata of southern Ontario.

PROJECT EXPERIENCE — MUNICIPAL GROUNDWATER STUDIES

Groundwater Study for
the County of Victoria
ON

Groundwater Study for
the City of Stratford
ON

Project Director and senior hydrogeologist for a large-scale groundwater study
for the County of Victoria with funding from the Provincial Water Protection Plan
(PWPP). The work program involved a groundwater resource assessment,
evaluation of existing groundwater usage, contamination assessment,
development of management options and protection strategies, and an economic
evaluation.

Project Director and senior hydrogeologist for a Groundwater Study for the City
of Stratford involving an assessment of groundwater resources, source of
contamination, pump testing of deep wells in limestone bedrock, and
development of groundwater management options and protection strategies.
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Simcoe and South
Simcoe Groundwater
Studies

ON

Provided specialist hydrogeological services for both the North Simcoe
Groundwater Study and South Simcoe Groundwater Study. The work program
involved a characterization of the hydrogeology of the study areas and numerical
groundwater modelling of Well Head Protection Areas for municipal wells
(WHPAS).

PROJECT EXPERIENCE - KARST

Nelson Quarry
Extension
ON

Proposed Redland
Quarries Landfill
ON

Proposed Dundas
Quarry Extension
ON

Project Director and Senior Hydrogeologist for karst assessment of the proposed
Nelson Quarry extension that involved mapping of the Amabel Formation along
the exposed cliff faces of the Mount Nemo outlier, identification of karstic springs
in the Medad Valley and associated water courses, mapping of karst features
along more than 1 km of exposed quarry faces. Examination of surface karst
features including sinkholes and internal drainage were mapped in the area of
the quarry. An ERI (Electrical Resistivity Imaging) survey was conducted over a
linear distance to identify potential anomalies that could represent karstic
features. Boreholes were drilled into the karstic features to evaluate karstic
conditions. The boreholes were video logged along the length of the hole to
evaluate karstic features such as solution enlarged fractures and voids. The flow
in the boreholes were pumped and logged during an impeller flow meter to
assess inflow into boreholes from potential karstic features. An array of eight
wells and a pumping well were drilled to conduct a tracer test using fluorescein
dye. The dye was injected into the wells and the travel time and dye
concentrations were recorded to evaluate karstic flow paths and velocities. The
results were incorporated in a report submitted as part of the regulatory
approvals process and presented and defended at an Ontario Municipal Board
hearing.

Project Hydrogeologist for a karst study as part of a geological and
hydrogeological evaluations of a proposed hydraulic containment engineered
landfill facility in a quarry near Dundas, Ontario. The karst study involved
examination and evaluation of karstic features in the vicinity of the quarry
including solution-enhanced weathering and extensive network of surficial
dolostone plain, and examination of epi-karst on more than 1 km of quarry faces
including solution enlarged and materialized vertical joints. The results of
groundwater level monitoring results were evaluated for patterns indicative of
presence of karst including rapid rises in groundwater levels (‘spiking’). Pump
tests were analysed to evaluate the drawdown and recovery responses
characteristic of karst.

Project Director and Senior Hydrogeologist for a karst assessment as part of a
hydrogeological work program for the approval of an application for a large
dolostone quarry near Dundas, Ontario. The work program involved an ERI
surface geophysical survey along more than 500 m of line to test for potential
karstic anomalies. Boreholes were drilled in the areas of identified anomalies to
evaluate the potential presence of karst. The faces of the quarries were also
examined for layers of karstic groundwater inflow. The results of the karst study
have been peer reviewed and are currently being used in support of the license
application for quarry expansion.
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Karst Remediation
Hamilton, ON

Brow Landfill
Monitoring Program
ON

Hydrocarbon Reserve
Evaluation
Southwestern Ontario

Senior Hydrogeologist for a karst assessment of a remediated industry site in the
area of the Eramosa Karst Conservation Area in Hamilton, Ontario. The work
program involved a review of literature on karst in the area. An inspection of the
karstic features includes sinkholes, internal drainage and inferred subsurface
karstic flow pathways was undertaken in areas around the site. A report in
support of a property transaction was provided to regulatory authorities and
agencies.

Project Hydrogeologist for an assessment of leachate seepage from an industrial
solid waste landfill along karstic flow pathways including epi-karst, solution
weathered vertical joints and horizontal fracture networks. The assessment
involved monitoring of the flow rates from leachate springs and water quality of
springs.

Project Director and Senior Geologist/Hydrogeologist for the estimation of
hydrocarbon reserves in Southern Ontario for the Petroleum Resource Centre of
Ontario Ministry of Natural Resources. The work program involved extensive
analysis of karstic reservoirs formed and dolomitization from solution weathering
and collapse along vertical joints and horizontal sub horizontal fracture networks.
Prepared a report summarizing the study and provided to the MNR as a
commercial publication.

PROJECT EXPERIENCE - LAND DEVELOPMENT AND INFRASTRUCTURE

Peer Review, Town of
Caledon
Caledon, ON

Peer Review, Town of
Caledon
Caledon, ON

Niacon Construction
Niagara-on-the-Lake,
ON

Time Developments
Niagara Falls, ON

Peer review of the hydrogeological work program for a proposed residential
development in Palgrave for the Town of Caledon planning department. The
work program involved review of hydrogeological reports, discussions with the
Town and preparation of a peer review reports with recommendations.

Peer review of the hydrogeological and geotechnical work program for a
proposed residential development in Beaverhall for the Town of Caledon
planning department. The work program involved review of hydrogeological
reports, discussions with the Town and preparation of a peer review reports with
recommendations.

Hydrogeological assessment of the potential impacts associated with the
development of an infrastructure for a zipline facility along the Niagara river at
Thompsons Point. The work program involved an evaluation of the potential for
reduction of groundwater seepage along the Niagara Gorge and related
environmental effects. A report was prepared that was submitted to agencies as
part of the regulatory approvals process.

Senior hydrogeologist for the hydrogeological assessment of the existing
conditions and potential impacts associated with the development of a
condominium adjacent to the Niagara River in Niagara Falls. The work program
involved borehole drilling, monitoring wells installation, groundwater level
monitoring and assessment of groundwater levels and flow directions. The
results of the work program were incorporated into a geotechnical and
hydrogeological report.
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Time Developments
Niagara Falls, ON

AECOM
Oakville, ON

Geranium Homes
Woodview
Development

ON

Geranium Homes
Altona Development
ON

Phase 1 and Phase 2 Environmental Site Assessments (ESA) for regulatory
approval for condominium development on River Road in Niagara Falls, Ontario.
The work program involved test pitting and surface sampling as well as collection
and analysis of soil and water samples and evaluation of potential soil and water
contamination.

Hydrogeological assessment of the excavation and construction of a water
pumping station in till and bedrock adjacent to a surface water course. The work
program involved borehole drilling, monitoring well installations, hydraulic
conductivity testing and a hydrogeological assessment of impacts on surrounding
private wells associated with construction dewatering.

Hydrogeological assessment in support of approval for a proposed residential
development involving borehole drilling, monitoring well installations, hydraulic
conductivity testing, groundwater level monitoring, determination of groundwater
levels and flow directions and a hydrogeological impact assessment involving a
water balance to evaluate reduction in infiltration and potential interference with
surrounding water wells and effects on an adjacent provincially significant
wetland. Participated in meetings with the TRCA as part of the approvals
process. A report was prepared in support of the approvals process.

Hydrogeological assessment in support of approval for a proposed residential
development. The work program involved borehole drilling, monitoring well
installations, groundwater level monitoring, development of a water balance and
a hydrogeological impact assessment. A report was prepared in support of the
application.
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Curriculum Vitae

BYRON ZWIEP

Education

B.Sc.(Hons) Environmental
Geoscience, Brock
University, St. Catharines,
2012

Certifications

Professional Geoscientist -
P.Geo.,
February 2017

Languages
English — Fluent

Golder Associates Ltd. — St. Catharines

Byron Zwiep B. Sc. (Hons), P.Geo. Environmental Scientist

Mr. Zwiep is an Environmental Scientist who is involved with environmental
monitoring and investigations; he also has significant experience with
groundwater and surface water monitoring, leachate and combustible gas
monitoring. His responsibilities include project management, co-ordinating and
conducting field monitoring events, data analysis and verification, and
preparation of technical reports and landfill annual monitoring reports. He also
has experience drilling and installing overburden and bedrock wells, slug testing
and completion of landfill gas monitoring and sampling.

Employment History

Golder Associates Ltd. — St. Catharines
Environmental Scientist (2014 to Present)

AECOM - St. Catharines
Environmental Scientist (2012 to 2014)

AECOM - St. Catharines
Environmental Technician (September 2010 to December 2010)
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BYRON ZWIEP

PROJECT EXPERIENCE — CONTAMINATED LAND REMEDIATION

Stelco
Hamilton, Nanticoke,
Ontario, Canada

St. Lawrence Seaway
Management
Corporation

Thorold, Ontario,
Canada

Magellan Aerospace
Fort Erie, Ontario,
Canada

Regional Municipality
of Niagara Recycling
Centre
Niagara Falls, Ontario,
Canada

Regional Municipality
of Niagara Recycling
Centre
Niagara Falls, Ontario,
Canada

Pen Centre
St. Catharines, Ontario,
Canada

Regional Municipality
of Niagara Recycling
Centre
Niagara Falls, Ontario,
Canada

Loblaws
Elmira, Ontario, Canada

Confidential Client
Scarborough, Ontario,
Canada

Project coordinator responsible for assisting in the project initiation phase
including borehole layout, locate clearances and drilling program start up.
Assisted with drilling, monitoring well development and subsequent groundwater
sampling programs.

Project manager responsible for the investigation and cleanout of a culvert that
directs discharge water from adjacent properties under the Welland Canal. The
culvert was used by various industries historically resulting in contamination of
the sediments that partially blocked the canal. Design drawings and site
supervision/inspection was completed.

Provide ongoing troubleshooting and maintenance support for the operation of
the groundwater treatment system on-site. Organized the monthly surface water
and semi-annual groundwater sampling programs.

Project Manager responsible for the organization and implementation of the
environmental monitoring program and maintenance related to the operations
and maintenance and monitoring of the Groundwater Treatment System at the
Niagara Region Recycling Centre. Also responsible for the production of the
annual monitoring reports in 2015 through 2021.

Developed and implemented a geoprobe investigation involving the completion
of fifteen boreholes to bedrock surface and associated soil sampling to identify a
potential source of contamination for chlorinated solvent concentrations observed
in shallow bedrock groundwater. Completed associated reporting and future
recommendations for additional bedrock monitoring wells to further delineate the
plume and understand the bedrock hydrogeology in greater detail

Field technician responsible for contractor oversight to complete a sewer
inspection. Also, set up diversion in storm sewer to pump water over to sanitary
sewer.

Completed a work program involving the installation of seven additional bedrock
monitoring wells, well development, hydraulic conductivity testing, groundwater
sampling and associated reporting to complete a chlorinated solvent plume
delineation and provide a greater understanding of the shallow bedrock
groundwater flow direction. Provided recommendations for the installation of
additional bedrock monitoring wells and overburden sampling to identify source
of contamination.

Field program co-ordinator responsible for oversight of surfactant and persulfate
injections. Completed well development and groundwater sampling to assess
performance of remedial measures.

Assisted with construction oversight during excavation. Completed soil sampling
to determine soil quality of backfill. Carried out an air monitoring program to
ensure health and safety of workers. Completed groundwater sampling programs
to determine extent of contamination and effectiveness of a treatment system
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Confidential Client
Confidential Locations,
Canada

Involved in sewer sampling project to determine the extent of groundwater
intrusion into the sewer systems. Also completed multiple groundwater
monitoring and sampling events. Completed data analysis to assist in the
production of annual reports. Performed vacuum testing in a home to assess the
extent of a sub slab depressurization system. Involved in performance testing to
determine effectiveness of the remedial action plan.

PROJECT EXPERIENCE — WASTE MANAGEMENT

Regional Municipality
of Niagara, Landfills in
an Escarpment and
Bedrock Setting
Niagara Region, Ontario,
Canada

Vale Canada Limited
Port Colborne, Ontario,
Canada

Halton Waste
Management Site
Milton, Ontario, Canada

Project Manager responsible for co-ordination and execution of all aspects of the
landfill monitoring including scheduling, budget control, data analyses and
interpretation, preparation of technical and annual reports and liaising with clients
and regulatory agencies. Also, performed the role of Project Co-ordinator
responsible for the organization and implementation of all field related monitoring
requirements for seven landfills in the Region of Niagara including the: Glenridge
Naturalization Site, Mountain Road Landfill, Quarry Road Landfill, Bridge Street
Landfill, Station Road Landfill, Niagara Road 12 Landfill and Park Road Landfill.
Tasks include groundwater, surface water, combustible gas and leachate level
monitoring and sampling, assessment of field data in comparison to applicable
environmental compliance approval requirements and other regulatory criteria.

Assisted with the preparation of compliance annual monitoring report including
data compilation and analysis as well as assessment of hydrogeological
conditions for the 2014 and 2015 annual landfill monitoring reports.

Program Manager for monthly, quarterly and bi-annual environmental monitoring
programs. Completed bi-annual groundwater, surface water and leachate
monitoring program including sampling of residential wells. Created task hazard
analysis in addition to a health and safety plan for the site. Replaced 40 well
casings to upgrade current monitoring network of wells. Involved in field
monitoring aspects of current depressurization program.

PROJECT EXPERIENCE — HYDROGEOLOGY

Port Colborne Quarries
Port Colborne, Ontario,
Canada

Time Development
Group

Niagara Falls, Ontario,
Canada

Vale Canada Limited
Port Colborne, Ontario,
Canada

Project coordinator responsible for developing and implementing a
hydrogeological investigation to determine bedrock surface depth as well as
bedrock geology underlying the Site. Provided project management support for
hydrogeology and monitoring well installation portions of the project.

Completed Phase | ESA site visit, well development, groundwater sampling and
hydraulic conductivity testing. Assisted in development of hydrogeological work
program and associated reporting. Co-ordinated Phase Il ESA site work and
assisted with associated reporting.

Completed field program in order to assess the performance of Vale’s interceptor
purge wells. Assisted with preparation of report summarizing results of step and
24 hour pump tests.

> GOLDER



Curriculum Vitae BYRON ZWIEP

Ministry of Completed bedrock drilling program to determine location and quality of
Transportation - MTO groundwater as a preliminary study to highway construction. Constructed

Magnetewan First borehole logs and assisted in preparation of the report.
Nation, Ontario, Canada

TRAINING

Transportation of Dangerous Goods
AECOM, 2014

WHIMIS
Golder Associates Ltd., 2017

First Aid and CPR Level C
Red Cross, January 2017

40 Hour Hazardous Waste Operations and Emergency Response Training in
Accordance with OSHA 29CFR 1910.120,
ACUTE, 2014

SUPPLEMENTAL SKILLS

PROFESSIONAL AFFILIATIONS

Association of Professional Geoscientists of Ontario
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