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1.0 INTRODUCTION
1.1 Background

Canadian Nuclear Laboratories (CNL) is proposing to construct a Near Surface Disposal Facility (NSDF) for the
disposal of radioactive waste at Chalk River Laboratories (CRL) (the NSDF Project). To support the future plans
for the CRL site, CNL identified the need for a disposal facility capable of accepting radioactive waste from legacy
waste management areas, current operations, and decommissioning projects at CRL and its other business
locations.

The NSDF Project is designed to include an engineered containment mound (ECM), built at a near-surface level
on the CRL site, located in Renfrew County, Ontario (see Figure 1.1). The facility is expected to be operational for
approximately 50 years and will be expandable to receive up to 1,000,000 cubic metres (m3) of low-level
radioactive waste. The placement of the wastes in the ECM will be completed in stages as following:

m Stage 1, with a design capacity of 525,000 m® to accommodate wastes currently in storage and to be
generated over the next 20 to 25 years. During this period a sacrificial liner is to be placed over the Phase 2
area; and

m Stage 2, during which the design fill capacity is expanded to 1,000,000 m® to accommodate wastes expected
to be generated following the first stage.

This capability will allow for the inclusion of waste from future operations, decommissioning, and remediation at
CRL and off-site CNL facilities (e.g., Whiteshell Laboratories), as well as commercial wastes (i.e., from hospitals,
universities, and laboratories) if needed. The main physical works related to the NSDF Project are the ECM that
will contain the waste, the waste water treatment plant (WWTP) and supporting infrastructure.

1.2 Objectives

CNL retained Golder Associates Ltd. (Golder) to assist in completing an environmental assessment of the
NSDF Project. The work described in this report was completed as a part of the technical support for
hydrogeological aspects of the environmental assessment, including evaluation of the short-term (operations
phase) and long-term (closure and post-closure phase) potential project-related effects to the groundwater flow
regime. Results of the hydrogeological assessment are incorporated into the overall environmental impact
assessment, documented in Section 5.3.2 of the NSDF Project Environmental Impact Statement (EIS)
(Golder 2017) (note that the contaminant transport component of the assessment was completed by CNL).
This analysis includes evaluation of groundwater flow pathways from the NSDF Project site (i.e., the NSDF Project
footprint, where Project activities would be undertaken including proposed facilities, buildings and infrastructure),
and the rates of groundwater flow from the NSDF Project components to downstream receptors.

1.3 Scope of Work

The following tasks were completed in order to meet the above objectives:

m Review of Existing Data — Data provided by CNL were reviewed. These included geological contact data,
groundwater elevations, stream flow data, groundwater quality data, and reports that detail the existing
conceptual hydrogeological model of the NSDF Project site and surrounding areas. Design data for the ECM
and WWTP exfiltration gallery were also reviewed.
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m Construction and Calibration of the Current-Conditions Groundwater Flow Model — Following a review
of the data and conceptual model, a groundwater flow model was constructed and calibrated to typical
groundwater conditions (i.e., groundwater elevations and flow directions). A separate model calibration to
high water table conditions was also completed.

m Construction of the Operations and Post-closure Groundwater Flow Simulations — The calibrated
groundwater flow model was adapted to evaluate the potential impacts associated with the NSDF Project
during operations and under post-closure conditions.

m Sensitivity Analysis — The tasks noted above were completed for the “base case” model parameterization.
In order to evaluate the potential uncertainty associated with the predictive simulations, a sensitivity analysis
was completed using the base case as a point of comparison.

This document is organized as follows: Section 2 provides an overview of the conceptual hydrogeological model,
which serves as the basis for the numerical model; Section 3 outlines the construction and calibration of the
groundwater flow model; Section 4 presents the operations phase and post-closure phase simulations; while a
summary of the assessment is provided in Section 5.

2.0 PHYSICAL SETTING

The physical setting of the CRL site has been described in detail in numerous historical investigations (CNL 2016b
was the primary reference used herein) as well as in Section 5.3 of the NSDF Project EIS (Golder 2019).
This section summarizes the key findings from those investigations that relate to the conceptual hydrogeological
model, including the site topography and drainage, geology, and groundwater conditions.

2.1 Topography and Drainage

The CRL site and surrounding area lies within the Ottawa River watershed. A number of drainage basins exist
within the CRL site, including the Perch Lake Basin, which encompasses the location of the NSDF Project.
The topography of the lower portion of the Perch Lake basin where the NSDF Project site is located is shown in
the context of the CRL site topography on Figure 2.1. Ground surface elevation within the basin ranges from
approximately 197 metres above sea level (MASL) at the crest of the hill south of Plant Road and east of the East
Swamp, to 156 mASL at the outlet for Perch Lake.

As shown on Figure 2.1, several significant surface water features are located within the Perch Lake Basin (which
has an overall drainage area of approximately 6,289,000 m?2), including Main Stream, T-16 Stream, East Swamp
Stream, Perch Lake, and Perch Creek. Wetlands are a predominant feature of the basin. These are found in the
low-relief areas east of Main Stream and north of Perch Lake, as well as in the vicinity of the East Swamp Stream.
East Swamp Stream and T-16 Stream flow into Main Stream, which discharges to Perch Lake. Perch Lake drains
through the outlet at Perch Creek, which in turn discharges to the Ottawa River. A number of gauging stations
record monthly flow volumes in these surface water features at the locations shown on Figure 2.1. Review of these
data completed by others indicates that September is considered to be representative of low-flow conditions,
and April is considered to be representative of high-flow conditions (CNL 2016b).
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Previous studies have identified the portions of East Swamp Stream that are upstream (i.e., north) of the
East Swamp Stream Weir to be dominated by groundwater discharge, and portions of the East Swamp Stream
downstream (i.e., south) of the weir to be dominated by groundwater recharge. Similarly, T-16 Stream is also
considered to be dominated by groundwater recharge.

2.2 Geology

CNL completed previous studies in support of proposed geological waste management facilities at the CRL site in
which data on the geological environment were compiled and used to develop a descriptive geosphere model of
the site. These studies are documented in CNL's Geologic Waste Management Facility Descriptive Geosphere
Site Model Report (CNL 2016c) and Geologic Waste Management Facility Integrated Geosynthesis Report
(CNL 2016d). Data presented in these reports forms the basis of the current geological and hydrostratigraphic
interpretations at the site (including hydraulic response testing of the overburden and shallow bedrock),
and provides context on the anticipated evolution of the geological conditions at the CRL site over the assessment
timeframe (10,000 years). A description of the CNL Chalk River Site geology also is provided in Section 5.3 of the
NSDF Project EIS (Golder 2019). This information is repeated herein for completeness in the context of
this modelling report. Regardless, the reader is referred to the CNL documents for further details.

2.2.1 Regional Geological Conditions

The CRL site is located within the Central Gneiss belt of the Grenville Structural Province of the Canadian Shield.
Bedrock in the area consists of highly altered gneissic rock and felsic igneous rock (upper amphibolite to granulite
grade metamorphism under dynamic ductile conditions during the Grenville Orogeny) of late Precambrian-early
Paleozoic age (Figure 2.2). Structurally, the CRL site is located within the Ottawa-Bonnechere Graben or rift
valley, which trends from northwest to southeast from Lake Nipissing to the St. Lawrence River occupying a
60 kilometre (km) wide by 70 km long area. The Ottawa River occupies the eastern bounding fault of the rift valley,
with the CRL site located on the western edge of the river. Secondary faulting (also oriented northwest to
southeast) has a considerable effect on surface drainage and bedrock topography (CNL 2016b, CNL 2016c) in
the vicinity of the NSDF Project site. Historical glaciations have generated a knobby bedrock surface (CNL 2016b,
CNL 2016c), which outcrops in several locations in the region.

Bedrock in the area consists of highly altered gneissic rock and felsic igneous rock (upper amphibolite to granulite
grade metamorphism under dynamic ductile conditions during the Grenville Orogeny) of late Precambrian-early
Paleozoic age. Bedrock at the CRL site has been grouped into 3 main assemblages as shown on Figure 2.2 (from
CNL 2016a). The bedrock within the Perch Lake basin and the NSDF Project site has been mapped as quartz
monzonitic, monzonitic, and monzodioritic gneisses of Assemblage B. Assemblage C (composed of granitic,
granodioritic, and leucodioritic gneisses) has been mapped at the bedrock surface under the eastern portion of
the NSDF Project site, while a mafic dyke has been mapped near the north-west corner of the Project Site.
Transitions between these relatively low permeability rock types are not expected to be significant to this
assessment.

The regional surficial geology of the CRL site is shown on Figure 2.3 (from King and Killey 1994). A widespread,
but thin deposit of glacial till, overlies the bedrock in most areas where overburden is present (Catto et al. 1982).
Following the last glacial retreat, the early post-glacial Ottawa River covered most of the CRL site and deposited
fluvial sands and silts throughout the region. These fluvial deposits filled the depressions in the bedrock and glacial
till surfaces. A brief period of Aeolian reworking of the fluvial sands into dune and sheet deposits occurred as the
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Ottawa River dropped to its current level and location. Recent sediment accumulation has been in the form of
organic deposits in the low-lying and wetland areas of the region. The thickness of the unconsolidated sediments
is variable as a result of the variable bedrock topography and the historical location of the Ottawa River. In general,
the sediments are thickest towards the centre of the rift valley and thinnest to the west and east towards the
bounding faults. As shown on Figure 2.3, surficial geology within the low lying areas of the Perch Lake Basin is
predominately composed of recent organic soils. Sand and glacial till are present at surface near topographic
highs, such as the NSDF Project site.

2.2.2 Local and NSDF Project Site Geological Conditions

The local geological conditions in the following subsection describe the lower portion of the Perch Lake Basin,
and the NSDF Project site on the basis of previous investigations of the waste management areas, and recent
drilling at the NSDF Project site.

2.2.3 Bedrock Topography and Geology

A bedrock topography map (Figure 2.4) was generated for the NSDF Project site using stratigraphic data provided
by CNL, Golder (2016a) borehole and geophysics data, and AMEC (2017a, 2017b and 2018) borehole data. Logs
for the boreholes completed in 2016 and 2017 are provided for reference in Appendix A. The bedrock topography
is dominated by the ridge that delineates the eastern boundary of the Perch Lake Basin and the depression or
valley that runs from the northwest corner of Waste Management Area A, to the south east towards Perch Creek.
The bedrock ridge reaches an elevation of approximately 192 mASL and dips to the northwest and southeast,
to an elevation of 165 mASL at Plant Road and 155 mASL at Perch Creek. The bedrock valley is comprised of a
western portion that slopes irregularly from north to south and a southern portion that slopes irregularly from east
to west. These two portions meet just north of where Main Stream discharges to Perch Lake. Bedrock in that area
is at an elevation of 120 mASL. The northwestern portion of the NSDF Project site is underlain by a spur from the
bedrock valley, at an elevation of 151 mASL. The ridge that delineates the western boundary of the Perch Lake
Basin is shown reaching an elevation of 175 mASL at the limit of the map on Figure 2.4.

Two main fracture or faulting zones are present in the CRL site: the Mattawa Fault, which lies below the
Ottawa River and consists of the northeast boundary of the property, and; the Maskinonge Lake lineament in
the southwest area of the property. Within the Perch Lake basin a moderate probable fracture zone extends from
approximately east to west through the upper portion of the basin (Raven Beck Environmental Ltd. 1994).
Bedrock within the Perch Lake Basin and surroundings is primarily composed of quartz monzonitic, monzonitic,
and monzodioritic gneisses with some occurrence of granitic-granodioritic, and leucodioritic gneisses
(CNL 2016a).

A total of 66 historical measurements of hydraulic conductivity have been made in the upper 50 m of bedrock
throughout the CRL site (including within the Perch Lake Basin), as summarized in Table 2.1. The geometric mean
hydraulic conductivity from these tests was 5.2x10® m/s, with a range of 2x10-11 m/s to 7.8x10* m/s. The fracture
porosity of the bedrock is estimated to range from 0.0002 to 0.005 (CNL 2016b, CNL 2016c).

Recent investigations by AMEC (2017a, 2018) included the advancement of 18 boreholes to depths of upto 13.2 m
below the top of the bedrock surface. Borehole logs included in AMEC (2017a and 2018) indicate that the upper
several metres of bedrock generally consist of a pink gneiss, with the exception of boreholes W7, W8, BH2-1,
BH2-6, and GH1-4, in which diorite was logged. This transition in rock types in the eastern portion of the NSDF
Project site appears to be consistent with the mapping shown on Figure 2.2.
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Interpretation of hydraulic response testing of the bedrock completed at the NSDF Project site by AMEC and
Golder has been summarized in AMEC (2017a) and AMEC (2017b). In addition to the 66 site-wide tests noted
above a total of 41 hydraulic response tests were completed in the bedrock at 24 borehole locations within the
NSDF Project site. Of these tests, 26 were suitable for analysis and interpretation and the remainder were not
analyzable due to slow recovery or instrument malfunction. Hydraulic conductivity was found to range from 2.3x10-°
to 1.5x10-°> m/s with a geometric mean of 1.4x107 m/s, which is within the range of values from historical testing,
as noted above. No significant trend in hydraulic conductivity with depth is observed through the tested interval;
however, at depths greater than 6 m below the top of the bedrock surface the hydraulic conductivity did not exceed
2x10® m/s.

2.2.4 Overburden Geology

The overburden geology at the NSDF Project site consists primarily of fine sands, underlain locally by glacial till.
The sands are interpreted to be the result of aeolian reworking of precursor fluvial sands and silts laid down in the
late Pleistocene/early Holocene period by an early phase of the Ottawa River. Unconsolidated glacial and
post-glacial deposits in the Perch Lake Basin (which includes the Local Study Area (LSA) and NSDF Project site)
have been subdivided into six main units:

m glacial till;

m basal sand and gravel,

m clayey silt;

m middle sand;

m interstratified silt and sand; and
m upper sand.

More recent organic deposits are also present in the Basin, but are not considered substantial hydrostratigraphic
units.

The total thickness of the unconsolidated deposits is shown by an isopach map on Figure 2.5. The thickness of
the unconsolidated sediments is generally lowest on the eastern bedrock ridge (in the vicinity of the NSDF Project
site). The thickness of these sediments increases to the west and is highest in the bedrock valley, reaching over
36 m in the bedrock low. Within the area of the NSDF Project site unconsolidated deposits are locally thicker in
the area to the north and east, reaching over 26 m thick at the northern terminus of the bedrock ridge (Figure 2.5).
Elsewhere on the CRL site, overburden thickness ranges from O m to greater than 25 m, being greatest in
topographic lows (Raven Beck Environmental Ltd. 1994). Logging of overburden at the 2016 and 2017 boreholes
was not sufficient to delineate the conceptual model geological units (per the list above). Therefore, interpolation
of the overburden surfaces in the area of the ECM was based on the assumption that the till thickness was at least
1 m, with the remaining overburden thickness comprised of upper sand.

Hydraulic testing of the overburden has been completed using multiple methods on each of the stratigraphic units.
These are provided in the discussion below along with additional details on the characterization of the overburden
units.
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Glacial Till

The thickness of the glacial till unit within the NSDF Project site is shown by an isopach on Figure 2.6a. Glacial till
covers a large portion of the bedrock surface and is thickest in the areas of the bedrock lows. Glacial till thins to
the east towards the bedrock ridge. Where present, glacial till is generally less than 12 m thick, but reaches
thicknesses of up to 15 m within the bedrock valley, and 24 m in the area to the north of the eastern bedrock ridge.
Glacial till is locally thicker along a line that extends from the northern edge of the eastern bedrock ridge to
the south of the East Swamp, ending approximately 250 m northeast of where the East Stream meets the
Main Stream. In this area, the glacial till ranges from 3 to 8 m in thickness. Within the southern portion of the NSDF
Project site (where bedrock is close to ground surface) the till is generally less than 1 m thick.

Glacial till within the Perch Lake Basin consists of poorly sorted boulders, cobbles, and gravel in a silty sand to
sandy silt matrix (Golder 2016a), with no visible stratification (CNL 2016b). Grain size analyses indicate a low silt
content (less than 10%) and a negligible clay content (CNL 2016b).

A total of 42 single well response tests have been completed in the glacial till across the CRL Site and the resulting
mean hydraulic conductivity is 1.5x10%® m/s with a one log standard deviation of 4.0x107to 5.8x10°%¢ m/s.
The results of permeameter tests indicate that vertical hydraulic conductivity may be almost five times lower than
these values. However, as only five permeameter tests have been completed and no visible layering is present
in the till, this unit is not considered anisotropic (CNL 2016b).

Interpretation of hydraulic response testing of the till completed at the NSDF Project site by AMEC and Golder has
been summarized in AMEC (2017a) and AMEC (2017b) (see table 2.1). Till hydraulic conductivity was found to
range from 5.7x107 to 1.6x10° m/s with a geometric mean of 1.6x10® m/s based on the results of hydraulic
response tests completed at 14 locations. Two additional tests were completed at the bedrock overburden
interface, resulting in a slightly higher range of hydraulic conductivity (from 7.2 x 10-% to 3.1 x10° m/s).

Basal Sand and Gravel

A basal sand and gravel unit overlies the glacial till in a limited area of the western portion of the Perch Lake Basin.
The areal extent and thickness of this unit is shown by an isopach map on Figure 2.6b. This unit ranges from 3.5 to
5.5 m in thickness within the bedrock valley to the north of Perch Lake and Perch Creek. The unit has also been
found to underlie Waste Management Area A and the South Swamp, in thicknesses ranging from 1 to 4 m. This unit
is not present in the NSDF Project site.

Given the limited extent of this unit, testing of the basal sand and gravel has been limited. Sand within this unit is
characterized as a moderately to poorly sorted medium sand (CNL 2016b). The mean vertical hydraulic
conductivity of the basal sand and gravel is 1.1x10“ m/s based on the results of two permeameter tests.
The porosity of this unit has not been measured, but is assumed to be 0.38 (CNL 2016b).

Clayey Silt

The thickness and areal extent of the clayey silt unit is shown as an isopach map on Figure 2.6¢. The clayey silt
is generally present in the southwest portion of the Perch Lake Basin, where there are depressions in the surfaces
of the till and the bedrock. Where present, the clayey silt is generally less than 2 m thick, but is more than 5 m
thick in the bedrock depression approximately 200 m north of Perch Lake. North of the NSDF Project site,
the clayey silt unit ranges in thickness from 0.5 to 1.5 m, being thickest to the east along Emergency Route 3.
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Clayey silt in the Perch Lake Basin is fluvial in origin and consists of laminations of coarser and finer fractions.
The clay content of this unit, as determined through grain size analysis, is less than 20% by weight (CNL 2016b).
Given the laminated nature of this material, a degree of hydraulic conductivity anisotropy is expected. The vertical
mean hydraulic conductivity of this unit, based on the results of 12 permeameter tests, is 5.5x10° m/s, with a one
log standard deviation ranging from 4.6x10-10 to 6.5x10-® m/s. The horizontal hydraulic conductivity of this unit has
been inferred from the results of six single well response tests. The mean horizontal hydraulic conductivity is
1.3x107 m/s, with a one log standard deviation ranging from 3.5x108 to 4.3x107 m/s.

Middle Sand

The extent and thickness of the middle sand unit is shown by an isopach map on Figure 2.6d. As with the other
sedimentary units, the middle sand is thickest in the areas of the bedrock depressions. This unit generally fills the
bedrock valley and ranges in thickness from 2 m to 9 m in this area. Middle sand is also present in the southern
portion of Reactor Pit 2 (up to 4 m in thickness) and on the northern and southern flanks of the eastern bedrock
ridge that delineates the Perch Lake Basin (up to 3 m in thickness in the south and 2 m thickness in the north).

The middle sand has been classified as moderately well sorted fine sand through the results of grain size analyses.
The vertical mean hydraulic conductivity of this unit, based on the results of 53 permeameter tests, is 8.7x106 m/s,
with a one log standard deviation ranging from 3.6x10¢ m/s to 2.1x10° m/s. The horizontal hydraulic conductivity
of this unit is 7.8x10% m/s, based on the geometric mean of the results of 13 borehole dilution tests (CNL 2016b).
The porosity of this unit is 0.38 (CNL 2016b).

Interstratified Silt and Sand

The extent and thickness of the interstratified sand and silt unit is shown by an isopach map on Figure 2.6e.
Where present, this unit is generally less than 0.4 m thick, but can reach thicknesses of up to 2 m locally
(i.e., near the point of discharge from Perch Lake to Perch Creek and to the south and west of Waste Management
Area A). This unit has been encountered in the northern portion of the NSDF Project site at thicknesses of less
than 0.4 m.

The interstratified silt and sand consists of alternating layers of fine to very fine sand and sandy silts.
Individual layers are on the order of several centimetres (CNL 2016b). The vertical mean hydraulic conductivity of
this unit, based on the results of 14 permeameter tests, is 3.6x10-8 m/s, with a one log standard deviation ranging
from 1.76x10° m/s to 7.5x107 m/s. Due to the limited thickness of this unit, only one single well response test
was completed and the mean horizontal hydraulic conductivity of 1.8x10° m/s is estimated from the results of
grain size analyses (CNL 2016b). The one log standard deviation of horizontal hydraulic conductivity based
on the grain size analyses ranges from 5.5x10% to 8.6x10° m/s. The measured porosity of this unit is 0.39
(CNL 2016b).

Upper Sand

The upper sand unit is the uppermost sand unit in the Perch Lake Basin. The base of the upper sand unit is defined
by either the top of the interstratified silt and sand unit, or by an inferred contact with the middle sand. The thickness
of the upper sand unit is shown as an isopach map on Figure 2.6f. The unit is thickest where the bedrock valley
abuts the bedrock ridge that delineates the western boundary of the Perch Lake Basin. In this area, the unit can
be up to 13 m thick. The upper sand unit is also locally thicker through an area extending from Plant Road,
south through Reactor Pit 1 and Reactor Pit 2, then extending west through the southern portion of
Waste Management Area A. In this area the unit reaches thicknesses of up to 10 m. The upper sand unit is present
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in the NSDF Project site, at a relatively uniform thickness of approximately 1 m. There is a localized area to the
immediate south west of the NSDF Project site, where the upper sand thickness increases to approximately 5 m.

In comparison to the middle sand, the upper sand is slightly coarser and better sorted (CNL 2016b). The vertical
mean hydraulic conductivity of this unit, based on the results of 103 permeameter tests, is 1.4x10° m/s, with a
one log standard deviation ranging from 5.3x106 to 3.8x10-> m/s. The horizontal hydraulic conductivity of this unit
is 4.8x10° m/s, based on the geometric mean of the results of 38 borehole dilution tests (CNL 2016b). The porosity
of this unit is 0.38 (CNL 2016b).

2.2.5 Future Evolution of Site Geology

Previous studies completed by CNL in support of proposed geological waste management facilities at the CRL site
include discussion on the long-term future evolution of geological conditions (CNL, 2016c). Although the focus of
these studies is on factors that influence the deep geological setting (as compared to the shallow geological setting
of the NSDF) over timeframes on the order of 100,000 years (as compared to the shorter NSDF assessment
timeframe of 10,000 years) the presented information is relevant to the current assessment. The natural processes
identified as having potential to influence the geological conditions at the CRL site include glaciation (glacial
erosion and deposition of surficial material, glacial loading, permafrost formation, changes in sea level, changes
in topography, isostatic adjustment, post-glacial effects such as flooding), tectonism (fault rupture or reactivation)
and volcanism. A summary of the findings for each of these factors is provided as follows:

m Long-term future climate predictions indicate that the next major glaciation will occur at least 60,000 years
after the present time. Therefore, the effects of glacial erosion, permafrost, and associated changes to the
groundwater flow system are expected to be minimal over the NSDF assessment timeframe (10,000 years);

m The potential for fault reactivation at the NSDF site exists, but the effects are expected to be minimal on the
existing system. Evidence from bedrock fractures that have been subjected to historical tectonic stresses and
glacial loading and unloading indicates that the rock is inherently stable. No evidence of post-glacial structural
disruption has been found. A detailed seismic analysis of the site was completed as a part of the design
package (AECOM 2018d), which discusses the potential for future seismic events in greater detail.

m Volcanic activity and orogenic events are not considered to be factors that could potentially influence the
geological setting over the assessment timeframe.

In consideration of the above findings, the primary factors influencing the future geological evolution in the vicinity
of the CRL site over the 10,000-year assessment timeframe are erosion and deposition of the overburden
and weathering of the shallow bedrock. The future climate will be the primary natural control on these factors.
Golder’s 2019 report entitled “Climate Change Assessment for the Near Surface Disposal Facility Project” provides
an assessment of long-term future climate for the CRL site, which concludes that the climate will be warmer (by
up to 8 degrees C) and wetter (by up to 20%) in the early portion (the first 1,000 years) of the assessment
timeframe. Because of the uncertainty associated with estimating future climate in the long-term the predictions
are limited to this early portion of the assessment timeframe.

Given the uncertainty associated with future climate predictions, one approach to evaluating future geological
changes to the CRL site is to qualitatively extrapolate future conditions based on historical geological evolution.
This assumes that processes that have in the past (and at present) influenced the geological conditions will
continue to do so in the future. The recent geological evolution has been primarily controlled through glacial activity;
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the last major deposition of sediment in Perch Lake basin occurred during the draining of Glacial Lake Agassiz
via the early post-glacial Ottawa River, which ceased approximately 9,800 years before present (Teller, 1988).
Since that time the geological setting in the Perch Lake Basin has been stable, as indicated by the development
of organic deposits in Perch Lake (Boyko-Diakonow and Terasmae, 1975). Because glacial activity has been the
primary factor influencing the near-surface geological evolution at the site, and glacial activity is not expected to
occur within the assessment timeframe (CNL 2016c), it is inferred that the geological conditions will be relatively
stable over the assessment timeframe. Groundwater Conditions

A description of the CNL Chalk River Site hydrogeology is provided in Section 5.3 of the NSDF Project EIS
(Golder 2017). This information is repeated herein for completeness in the context of this modelling report.
Regardless, the reader is referred to the NSDF Project EIS for further detalils.

2.2.6 Groundwater Elevations

The water table elevation within the NSDF Project site, and throughout the lower Perch Lake Basin is shown on
Figure 2.7a. A summary of the NSDF Project site groundwater elevation data is provided in Table 2.2. Elevation
contours shown on Figure 2.7a were generated based on average water levels from historical information in the
areas outside the NSDF Project site and from more recent information in the NSDF Project site (AMEC 2017a;
AMEC 2018). The seasonal high water table elevation within the NSDF Project site is shown on Figure 2.7b.
The high water table elevation contours were generated based on the maximum groundwater elevation from the
transducer records collected by AMEC between October 2016 and June 2018. On average, the maximum value
from the transducer record was 1.2 m above the average values, and approximately 3 m above the minimum
value. The high water table position occurred in April or May at most locations. Elsewhere within the Perch Lake
Basin the water table elevation is expected to vary seasonally by 1 m to 2 m (depending on location), with the
high water table position occurring in April and May (CNL 2016b). It should be noted that the transducer record
lengths vary at individual wells depending on the date of installation. For the most recent installations the
transducer records span a period of approximately 6 months. Figure 2.7c¢ provides a “snapshot” of the seasonal
high water table elevation from April 26, 2018 when the most recent seasonal high elevation was measured for
most wells. A comparison of Figures 2.7b and 2.7c shows that the groundwater elevations and flow directions are
similar for the absolute maximum and snapshot (April 26, 2018) readings.

Within the Lower Perch Lake Basin, groundwater flow within the overburden is influenced by local topography
(and bedrock topography) and is interpreted to be primarily horizontal (CNL 2016b). In the overburden deposits,
groundwater flow occurs mainly within the basal sand and gravel, middle sand, and upper sand units where present
(CNL 2016b). As the silty clay and interstratified silt and sand units that separate these aquifers are not continuous
throughout the valley, groundwater elevations, groundwater flow directions, and horizontal hydraulic gradients are
not differentiated between units. The available data includes monitoring wells located at the peak of the bedrock
ridge to the northeast of the ECM (e.g., W8, PH17-005, PH17-008, PH17-009, BH2-6, etc.). Data from these
locations indicate the presence of a northeast to southwest groundwater divide corresponding to the topographic
high along the ridge. Hydrogeological mapping of the CRL site completed by Raven Beck Environmental Limited
(1994) also infers the presence of a groundwater divide along this ridge.

The depth to the water table within the NSDF Project site was calculated based on the average groundwater
elevation data from transducers (collected between October 2016 and June 2018). Average groundwater depths
ranged from 0.06 metres below ground surface (m bgs) (at SH-4) to 15.95 m bgs (at PH17-001). The seasonal
high water table elevations range from 0.26 meters above ground surface (m ags) (at W-4) to 15.43 m bgs
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(at PH17-001). The average water table depth across the NSDF Project site is 4.81 m bgs under average
groundwater conditions, and 3.61 m bgs under seasonal high water table conditions. Depth to the water table is
generally greatest near the top of the bedrock ridge, and decreases to the south, west, and north, towards the
low-lying wetland areas.

2.2.7 Groundwater Flow Directions

Within the NSDF Project site, groundwater flow to the north of the Powerline Cut is generally to the northwest
towards the East Swamp. In this area hydraulic gradients are low, and minor variations in groundwater elevations
can result in a component of groundwater flow towards the northeast for the northernmost portion of the NSDF
study area. Based on the transducer records from the PH-series monitoring wells, these reversals in groundwater
flow direction are sustained for a period of less than a month. To the south of the Powerline Cut groundwater flow
is generally to the southwest and south towards the Perch Lake Swamp and Perch Creek. Within the southern
portion of the Perch Lake Basin, groundwater flow is generally towards Perch Lake to the south with a component
of flow to the southeast towards Perch Creek.

The bedrock ridges and topographic highs at the eastern and western boundaries of the Perch Lake Basin act as
groundwater (and surface water) divides. A groundwater divide is also present to the north, along Plant Road
(CNL 2016b). The shallow groundwater flow system is expected to be recharged through precipitation at these
topographic highs. Groundwater discharge generally occurs at the surface water features within the low-lying
portions of the Perch Lake Basin. Groundwater springs are observed in the East Swamp stream to the north of
Powerline Road and in Perch Creek, downstream of the Perch Lake Outlet Weir. Based on stream gauge data
groundwater discharge to the East Swamp stream to the north of Powerline Road was observed to range from
25 m3/day to 770 m3/day during low-flow periods. Groundwater discharge to Perch Creek during low-flow periods
(i.e., September, when runoff is minimized and flows in the streams are dominated by groundwater discharge)
is estimated to be approximately 790 m3/day based on the difference in average flow measurements between the
Perch Lake Outlet Weir and the Perch Creek weir (see Section 2.1 of this report). It is noted that the East Swamp
Stream south of Powerline Road and the T-16 Stream act as sources of groundwater recharge to the upper sand
unit, however, no quantitative estimates are available for these areas.

Surface water within the East Swamp receives groundwater discharge from the Chemical Pit (CNL 2014) and to a
lesser degree from Reactor Pit 2. Groundwater flow from the Chemical Pit to the East Swamp follows a relatively
short groundwater flow path, with a travel time of approximately four months. Groundwater from Waste
Management Area A, and the most of Reactor Pit 2 discharges to surface water in the South Swamp (CNL 2015a
and CNL 2015b).

2.2.8 Hydraulic Gradients

Horizontal hydraulic gradients within the NSDF Project site were calculated based on average groundwater levels
collected by AMEC in between October 2016 and June 2018 and the groundwater elevation mapping shown on
Figure 2.7a. The horizontal hydraulic gradient within the overburden in the northern portion the NSDF Project site
was approximately 0.04 metres per metre (m/m) to the northwest (between W2-S and PH17-003). In the southern
portion of the NSDF Project site the horizontal hydraulic gradient is approximately 0.05 m/m to the southwest in
the overburden between BH-15-8 and SH-5 and approximately 0.07 m/m to the southwest in the bedrock between
W4 and BH2-3.
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Under high water table conditions (as shown on Figure 2.7b) the horizontal hydraulic gradient within the
overburden in the northern portion of the NSDF Project site is increased to approximately 0.05 m/m to
the northwest (between W2-S and PH17-003). In the southern portion of the NSDF Project site the horizontal
hydraulic gradient to the southwest in the overburden (between BH15-8 and SH-5) is 0.05 m/m (unchanged from
average conditions), while the horizontal hydraulic gradient to the southwest in the bedrock (between W4 and
BH2-3) is increased to 0.09 m/m.

Vertical hydraulic gradients between the overburden and the bedrock were calculated for monitoring well pairs
W2-S/D and BH2-2S/D based on groundwater elevation data collected between December 2017 and June 2018.
At W2-S/D downward vertical gradients of 0.13 m/m and 0.16 m/m, under average and high water table positions
respectively, from the overburden to the bedrock were calculated, indicating recharging conditions at
the topographic high. At BH2-2S/D a downward gradient of 0.03 m/m was calculated under average water table
conditions. A very slight upward gradient of 0.006 m/m was calculated at this location under high water
table conditions. From June 2017 to December 2017, vertical gradients at BH2-S/D were predominately
downwards, while vertical gradients at this location were predominately upwards between December 2017 and
June 2018.

Average horizontal hydraulic gradients measured in low-lying portions of the Perch Lake Basin range from 0.006
to 0.03 m/m in the area between Reactor Pit 2 and the South Swamp (CNL 2016b). The average horizontal
hydraulic gradient is slightly higher, 0.05 m/m, between the South Swamp and Perch Lake Swamp, as measured
between AA-183 and PLS-44. In the aquifers underlying the Perch Lake swamp, the average horizontal hydraulic
gradients decrease in a southerly direction, from 0.009 m/m (between PLS-44 and PLS-36) to 0.002 m/m (between
PLS-32 and PLS-39). Average horizontal hydraulic gradients were found to increase slightly (to 0.006 m/m)
between PLS-39 and the zone of groundwater discharge at Perch Creek. In general, the horizontal hydraulic
gradients observed in the low-lying areas of the Basin are lower than those observed at the NSDF Project site.

3.0 MODEL CONSTRUCTION AND CALIBRATION
3.1 Modelling Approach

The objective of the numerical modelling was to estimate the potential influence of the NSDF Project components
(ECM, stormwater management (SWM) ponds, and WWTP) on local hydrogeological conditions during operations
and post-closure conditions. To achieve this objective, a deterministic approach was used where a 3D numerical
(MODFLOW) groundwater model was constructed and calibrated to represent the “best estimate” of groundwater
flow conditions based on the conceptual model described above. The calibrated model was subsequently adapted
to include the NSDF Project so that it could be used for the predictive simulations. In order to address the
uncertainty associated with the “best estimate” configuration, a sensitivity analysis was completed, which involved
perturbation of some of the key model input parameters and comparison to the base case results.
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3.2 Code Description

MODFLOW-2005 (Harbaugh 2005) was used to complete the simulations. MODFLOW is a multi-purpose
three-dimensional groundwater flow code developed by the United States Geological Survey. It is modular
in nature and uses the finite difference formulation of the groundwater flow equation in its solution.
Visual MODFLOW® (Version 4.6.0.156) was used as the numeric flow engine for the simulations presented in
this report. The MODFLOW-NWT solver was used to solve the groundwater flow equations (Niswonger et al.
2011). MODPATH (Pollock 1989), a companion code to MODFLOW, was used to complete the particle tracking
analyses necessary to illustrate the flow paths from the WWTP and ECM components of the NSDF Project.
General modelling assumptions are provided in Table 3.1.

3.3 Model Construction
3.31 Model Extent and Discretization

The extents of the numerical model are illustrated on Figure 3.1. The model extends from Plant Road in the north
(corresponding to the location of an interpreted groundwater flow divide), eastwards to the topographic divide
located approximately 2 km east of Waste Management Area A. The southern model boundary is defined by Perch
Creek and Perch Lake. Main Stream and an interpreted groundwater flow divide between Main Stream and Plant
Road form the western limits of the model.

The model grid was discretized horizontally into 5 m by 5 m grid cells in the central portions of the model domain,
transitioning to a 10 m by 10 m cell size on the edges. Vertically, the model is discretized into 23 numerical layers,
ranging in thickness from 0.1 m to 25 m. The total number of grid cells was 1,209,800. Details on vertical
discretization are provided with reference to the hydrostratigraphic units in Section 3.3.3 below.

3.3.2 Boundary Conditions

The model flow boundaries are illustrated on Figure 3.1. As shown in the figure, constant head boundaries were
specified for Main Stream, T-16 Stream, Perch Creek, the North Shore of Perch Lake, and the north-eastern
portion of the model domain. Portions of East Swamp Stream downstream of the weir are dominated by
groundwater recharge, whereas portions upstream of the weir are dominated by groundwater discharge. As such,
the East Swamp Stream has been represented in the model using drain boundaries (which only permit the
discharge of groundwater) for the upstream portions and constant head boundaries for the downstream portions.
Swampy areas (defined by CNL mapping) were assigned drain boundary conditions at ground surface elevation
to allow for groundwater to discharge at these locations). Elevations of all boundaries are based on LIiDAR data
(surface topography), with the exception of the north-eastern constant head model boundary, which was specified
at an elevation of 164 mASL based on the interpreted groundwater elevations in that area. No flow boundaries
were assigned to the remaining portions of the model perimeter that correspond to inferred groundwater
flow divides, as indicated on Figure 3.1. Recharge, a boundary condition applied to the top of the model domain,
is discussed later in Section 3.3.3.2.
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3.3.3 Hydrostratigraphy and Parameterization
3.3.3.1 Material Properties

Figure 3.2 and Table 2.1 show the hydrostratigraphic parameterization of the model, as described below.
Based on groundwater velocity calculations completed by CNL (CNL 2016b), values corresponding to the
geometric mean plus one log standard deviation (“GM+1LSD”) of the measured hydraulic conductivities were used
as a starting point for model parameterization. These were adjusted and refined through the calibration process
until an acceptable model calibration was achieved (this is discussed further in Section 3.4). Final (i.e., calibrated)
model parameters are provided on Figure 3.2, and compared to measured values in Table 2.1. The model values
were generally less than the GM+1LSD value; for sand units (where the primary groundwater flow pathways
occur), the calibrated model value was approximately 30%-40% lower. Anisotropy ratios assigned to the
hydrostratigraphic units in the model were generally within the ranges of measured data. The hydraulic conductivity
values applied in the model are summarized below with respect to the model layering.

m Model Layers 1 through 3 represent the upper sand unit from ground surface to the underlying geological
contact. The total thickness of this unit across three numerical layers ranged from 1 m in the northern portions
of the model to approximately 12 m along portions of Main Stream. The hydraulic conductivity distribution of
this unit was based on the existing conceptual model (detailed in Section 2.0) and ultimately resulted from
the model calibration process. Three zones of hydraulic conductivity were used in the model to represent the
upper sand unit, with horizontal hydraulic conductivity ranging from 3.0x10° to 1.7x10“* m/s and vertical
hydraulic conductivity ranging from 1x10-° m/s to 5x10° m/s. Total porosity is a measure of the total pore
space per unit volume of material and effective porosity is a measure of the connected pore space per unit
volume (i.e., the total volume available for fluid flow). The total and effective porosities assigned to this
unit were 0.38 and 0.3, respectively.

m Model Layer 4 represents the interstratified silt and sand unit. Model thickness of this unit ranged from zero
to 2.7 m. Horizontal hydraulic conductivity of this unit was 6x10° m/s, with a vertical hydraulic conductivity of
6x107 m/s (i.e., the horizontal to vertical anisotropy ratio is 100:1). The total and effective porosities assigned
to this unit were 0.39 and 0.3, respectively.

m Model Layers 5 and 6 represent the middle sand unit. Model thickness of this unit ranged from zero to 11 m.
Horizontal hydraulic conductivity of this unit was 1x10-* m/s, with a vertical hydraulic conductivity of 2x10° m/s
(i.e., the horizontal to vertical anisotropy ratio is 5:1). The total and effective porosities assigned to this unit
were 0.38 and 0.3, respectively.

m Model Layers 7 and 8 represent the clayey silt unit. Model thickness of this unit ranged from zero to 10 m.
Horizontal hydraulic conductivity of this unit was 9.5x107 m/s, with a vertical hydraulic conductivity of
5.5x10° m/s (i.e., the horizontal to vertical anisotropy ratio is 173:1). The total and effective porosities
assigned to this unit were 0.48 and 0.3, respectively.

m Model Layers 9 and 10 represent the basal sand unit. Model thickness of this unit ranged from zero to 3 m.
Horizontal hydraulic conductivity of this unit was 1.2x10“ m/s, with a vertical hydraulic conductivity of
1.0x10* m/s (i.e., the horizontal to vertical anisotropy ratio is 1.2:1). The total and effective porosities
assigned to this unit were 0.38 and 0.3, respectively.
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m Model Layers 11 and 12 represent the till. Model thickness of this unit ranged from approximately 0.2 m to
38 m. Horizontal hydraulic conductivity of this unit was 9.0x107 m/s, with a vertical hydraulic conductivity of
7.0x107 m/s (i.e., the horizontal to vertical anisotropy ratio is 1.3:1). The total and effective porosities
assigned to this unit were 0.26 and 0.2, respectively.

m Model Layers 13 through 23 represent the bedrock. This unit is divided into two subunits: the upper bedrock,
which is comprised of a continuous 6 m thick layer below the overburden-bedrock contact (Layers 13 through
18), and the lower bedrock (Layers 19 through 23), which is comprised of a 44 m thick layer that underlies
the upper bedrock. Horizontal and vertical hydraulic conductivity was 9.0x10-7 m/s for the upper bedrock and
4x10® m/s for the lower bedrock (i.e., the horizontal to vertical anisotropy ratio is 1:1). The total and effective
porosities assigned to the bedrock units were equivalent and equal to 0.001.

A minimum numerical layer thicknesses of 0.1 m was maintained. Where the hydrostratigraphic unit thickness was
less than this value the material properties of the underlying unit were applied.

3.3.3.2 Recharge

An infiltration (groundwater recharge) boundary was applied at the top surface of the groundwater flow model.
The distribution of recharge rates was estimated using methods outlined in Ontario Ministry of the Environment
(MOEE) guidance documents (MOEE 1995). The MOEE approach involves partitioning the available surplus water
(i.e., total precipitation minus evapotranspiration) into runoff and recharge components based on several physical
factors: slope, surficial soil type, and land use. Rasterized maps of the study area were created in a GIS platform
for slope percentage (based on LIiDAR data), soil type (based on provincial mapping data), and land use (based
on provincial mapping data) on a 5 m by 5 m grid. “Infiltration factors” were assigned to each raster grid element
based on the MOEE guidance tables, and the three maps were summed to create a map of the total infiltration
factor. This was multiplied by the surplus water amount (300 mm/yr for the CNL site; CNL 2016b) to create a
spatially-variable recharge distribution map, which was applied to the groundwater flow model. It should be noted
that recharge applied over the East Swamp and Perch Lake Swamp areas will report to the drain cell boundaries
representing these features in areas where the drain cells are saturated.

The slope, surficial soil type, and land use rasters and the infiltration factors assigned to each raster component
are provided on Figure 3.3. This figure also provides the groundwater recharge distribution resulting from the
calculation described above. As shown on the figure, surficial recharge ranged from 100 mm/yr to 245 mm/yr
(equivalent to 33% to 80% of the available surplus amount).

Subsequent adjustments were made to one of the recharge zones within the NSDF Project site to improve model
calibration to the average and high water table condition (as discussed in Section 3.4). This area is shown as the
dark purple coloured zone on Figure 3.3, as indicated by the label. This area was originally estimated to be
135 mm/yr based on the MOEE methodology but was later assigned a value of 165 mm/year based on calibration
to the average water table condition and a value of 400 mm/yr for calibration to the high water table condition.
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3.4 Model Calibration

Calibration of the groundwater flow model involved refinement of the material properties of the main
hydrostratigraphic units until the simulated hydraulic head distribution and rates of groundwater flow to and from
surface water boundaries compared reasonably well with measured conditions in the study area.

Historical groundwater elevation data was used as targets for model calibration. These data were comprised of a
set of average measured groundwater elevations at over 20,400 measurements from 1,500 monitoring points at
374 spatial locations spanning the period from 1982 to 2018. Due to the varying frequency of groundwater level
measurement collection between monitoring locations these data represent time-averaged conditions, and are not
representative of a single “snapshot”. Groundwater elevation data from recently installed monitoring locations
within the NSDF Project site comprised the primary calibration targets (as provided in Table 2.2). At these locations
the average value up to the most recent available groundwater elevation measurement (from the transducer data
collected during the June 2018 monitoring event) was used as the target value. This calibration set is referred to
as the average water table condition.

The model was also calibrated to a seasonal high water table condition where the model output was compared
to the maximum observed groundwater elevation for each monitoring well. This was achieved through increasing
the surficial recharge rate from 165 mm/yr to 400 mm/yr within the predominate recharge zone located in the
ECM area (see Figure 3.3). The maximum observed groundwater elevations used in the high water table
assessment are limited to the wells with transducer records only (in the NSDF area). It should be noted that the
maximum groundwater elevations occurred on different dates depending on the well, with dates ranging from
11 April, 2017 (at W7 and W8) to 4 September, 2017 (at W2-D). This reflects the variability in hydraulic
characteristics at the different monitoring locations, both as a function of the material in which the monitoring well
is situated and its degree of connectivity to infiltration from surface or other hydraulic boundaries (e.g., Perch Lake
Swamp).

Low-flow periods from monthly streamflow volume data at monitored streams within the model domain were also
used to check model calibration for the average water table condition. In particular, the measured flows at the
East Swamp Stream weir (which span from 1957 to 2015) were used for this purpose, as the full catchment
of the stream is included within the model domain. The remaining streamflow data (for catchments not entirely
within the groundwater flow model) were used to estimate the equivalent recharge rate for the catchment,
which was compared against the average recharge applied to the groundwater flow model.

Groundwater velocity calculations completed by others (CNL 2016b), which were based on tracking measured
tritium concentrations in groundwater between Reactor Pit 2 and Perch Creek through time, were compared to the
simulated advective travel times in the average water table condition model. As indicated in CNL 2016b, Reactor
Pit 2 is the primary source of tritium in the Perch Creek Basin. As such, groundwater flow particles were released
from this location in the model and forward-tracked through the flow system to the downgradient receptor. It should
be noted that advective particle tracking does not consider the effect of dispersion.

The results of the model calibration are summarized on Figure 3.4a and Figure 3.4b (showing plan view contours
of the simulated water table and calibration statistics for the average and high water table conditions),
Figure 3.5 (showing the simulated water table in cross-section for the average and high water table condition),
Figure 3.6 (comparing simulated and observed baseflow and recharge), and Figure 3.7 (comparing simulated
groundwater flow paths and mapped tritium plume).
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Simulated groundwater elevations are compared to the calibration targets for the monitoring locations within the
vicinity of the NSDF Project site in Table 2.2. A review of the above figures and tables allows for the following
observations:

The overall calibrated average water table model achieved a normalized root mean squared (nRMS) error of
1.3%, with an absolute mean difference of 0.34 m and a residual mean error of -0.08 m (Figure 3.4a).
For the NSDF-area piezometers, the nRMS error was 2.8%, with an absolute mean difference of 0.69 m and
a residual mean error of -0.08 m.

On Figure 3.4b the residual error map and statistics encompass the maximum observed groundwater
elevation at NSDF-area piezometers, and (due to infrequent measurements) average values for the
remaining CRL Site water level data. The high water table simulation achieved a normalized root mean
squared (nNRMS) error of 1.2%, with an absolute mean difference of 0.30 m and a residual mean error of
0.07 m (Figure 3.4b). For the NSDF-area piezometers, the nRMS error was 3.2%, with an absolute mean
difference of 0.86 m and a residual mean error of 0.13 m.

The simulated head was generally within 0.5 m of the measured value, and was within a range of -2.0 m to
2.3 m across all data for the mean water table condition. For the high water table model, the simulated head
was generally within 0.5 m of the measured value, and was within a range of -1.5 m to 3.5 m across all data.
A review of the spatial distribution of residual error (Figure 3.4a and Figure 3.4b) does not show any
significant spatial bias.

A visual comparison of the simulated (Figure 3.4a) and measured (Figure 2.7) groundwater head distribution
and groundwater flow paths show that the simulated groundwater flow patterns are reasonable. Groundwater
flow is generally simulated to follow surface water divides, with convergence towards the surface water
features.

Table 2.2 compares the simulated groundwater elevation to recent observations for the NSDF Project site
wells. The model results are acceptable given the average calibration target and the seasonal range in
observed groundwater elevations for the monitoring locations. Due to limitations in the period of record for
the most recently installed wells (the PH-series) it is unknown whether the range in observed groundwater
elevations is representative of typical seasonal variability.

Groundwater discharge to the portion of East Swamp Stream upstream of the weir was estimated
to be 70 m3/d (Figure 3.6). This is within the lower portion of the range of measured September flows (25 m3/d
to 770 m¥/d) from the East Swamp Stream weir (as discussed above September is taken to represent
the low-flow period for the CNL property; CNL 2016b). For the portion of East Swamp Stream downstream
of the weir, the net recharge to groundwater from the constant head boundary was 97 m?d.
Though no quantitative estimates are available for this portion of the stream, this result is in general
agreement with the conceptual model discussed in Section 2.1.

The estimated net infiltration rate based on September flows from East Swamp Stream, Inlet 2, Perch Lake
Outlet, and Perch Creek weirs ranged from 100 mm/yr (at the Perch Lake Outlet Weir) to 222 mm/yr (at the
East Swamp Stream Weir). The average recharge rate applied over the model domain was 159 mm/yr,
which is within the range of estimates from streamflow data during the low flow period (Figure 3.6). Variability

2

July 19, 2019 \4 Golder
Project No. 1547525 16 Associates



Official Use Only 232-509249-REPT-001 Rev 5

CNL NEAR SURFACE DISPOSAL FACILITY
GROUNDWATER FLOW MODELLING
REVISION 2

in the equivalent recharge estimates could reflect differences between infiltration characteristics of the
individual basins and/or variation in the periods of record.

m The simulated advective particle tracks released from Reactor Pit 2 and the East Stream Swamp follow
a similar pathway to the interpreted groundwater flow path based on the tritium data (Figure 3.7).
The simulated groundwater velocity compares well to the estimated velocity calculated based on tritium travel
times between Reactor Pit 2 and monitor PLS-32 (CNL 2016b).

The mass balance within the overall model was acceptable from a numerical convergence perspective, with a
global mass balance error of less than 0.01%. Based on the calibration statistics in combination with the general
patterns of groundwater flow and the checks on model recharge and groundwater flow paths noted above,
the simulated groundwater elevations provide areasonable match to observed conditions in the site.
The calibrated groundwater model, as described above, is subsequently used as the basis for construction of the
forecast groundwater model (presented in Section 4.0 below).

4.0 FORECAST SIMULATIONS
4.1 NSDF Project Design

Detailed documentation of the proposed design of the NSDF Project is provided in AECOM (2019b), while an
overview illustration of the design is provided on Figure 4.1. This is referred to as the “100% design”, and it is
anticipated that no refinements to the design will be made. The proposed (100%) NSDF Project design consists
of an excavation and regrading on the face of the hill to the east of East Swamp Stream that will form a base grade
for the ECM. Along the southwestern portion of the ECM (in the area shown on Figure 4.1) overburden will be
removed and replaced with compacted granular material for liquefaction mitigation purposes. Under current
(average) conditions the water table elevation beneath the ECM is below the elevation of the primary liner over
the western portion of the ECM, and above the primary liner over the eastern portion of the ECM, reaching a
maximum of approximately 4 m above the liner elevation in the area of well PH-17-007. Construction of the
ECM will require excavation into bedrock along the eastern reach of the ECM. This will be performed by blasting,
which will also serve to establish an enhanced zone of permeability in the bedrock beneath the ECM. This will
have the effect of increasing drainage of the bedrock and lowering groundwater elevations beneath the facility
such that a minimum separation distance of 1.5 m between the water table and the primary liner elevation is
achieved (AECOM 2019c) (referred to as the blast-damaged zone). The purpose of the minimum separation
distance of 1.5 m is to facilitate the ECM base grade excavation and clay liner construction, especially where the
compacted clay layer is founded on native fine sand to silty fine sand soils (AECOM 2019a). If saturated at
the founding elevation of the clay liner, these soils can become very loose/weak under the live loading of the
construction equipment. The minimum separation distance is not intended for contamination attenuation purposes.
Control of contaminant migration from the ECM is provided by the proposed liner and the Leachate Collection
System without any reliance on the underlying native soils and soil fill conditions.

An impermeable liner will extend from the base of the excavation to the crest of the berm surrounding the ECM.
This will incorporate a leachate collection system, which, during the operations phase of the NSDF Project,
will capture leachate from waste placed in the ECM as well as surface runoff from open or active cells.
The collected leachate and runoff from the active cell will be sent to a WWTP, which will discharge treated water
to both Perch Lake and an exfiltration gallery near the East Swamp. Discharge water generated by the operations
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facility (not in contact with the waste) will be sent to a leaching bed located to the north of the WWTP infiltration
area.

A sacrificial liner will be installed over the Phase 2 (northern) area of the ECM during operation of Phase 1.
This, combined with the impermeable liner over the Phase 1 area, will have the effect of limiting recharge to the
water table and thereby lowering groundwater elevations in the ECM area.

The ECM will be comprised of 10 waste cells. Construction of the ECM will be such that only one cell is active at
a given time during operations. Upon filling of each waste cell a cover will be installed that will effectively limit the
infiltration into the ECM to zero. Following cover placement, runoff from the top surface of the ECM will be directed
to one of three lined ponds via a perimeter ditch. The ponds are designed with outflows that will direct water
towards East Swamp and Perch Lake Swamp. Estimates of water collection volumes and surface runoff from the
ECM (completed by others) were used as inputs for the groundwater flow modelling in this assessment
(AECOM 2018b and 2018c).

4.2 Modelling Approach

As discussed in Section 1.2, the objective of the hydrogeological modelling was to estimate the groundwater flow
pathways and rates of groundwater flow from the NSDF Project site to downstream receptors. This was
accomplished by using the calibrated groundwater flow model as a starting point and making subsequent
modifications to the model to represent the NSDF Project site under operating and post-closure condition,
as described below.

4.2.1 Operating Conditions

The blast-damaged zone was incorporated into both the operations and post closure models through modification
of the hydraulic conductivity of the bedrock within the footprint of the zone as shown on Figure 4.1. For the
purposes of this assessment the modified hydraulic conductivity zone was extended vertically 3 m below
the subgrade. It is noted that the potential influence of the blasting was estimated to extend 3 m below the bottom
of the overburden and bedrock excavation, and that the elevation of the subgrade is (in most places) 1 m to 2 m
higher than the bottom of the excavation. As such, the base of the blast-damaged zone within the groundwater
model was (conservatively) specified approximately 1 m to 2 m higher than the estimated depth of blast influence.
The blast damaged zone was assigned a hydraulic conductivity of 1x10“ m/s (representing an increase
of 2,500 times the intact bedrock hydraulic conductivity as applied in the model. This lies within the 1,000 to
10,000 times increase for the intact bedrock range provided by AECOM (2019c).

The liquefaction mitigation measure along the southwest portion of the ECM was incorporated into the model as
an independent material zone with a hydraulic conductivity of 1x10-® m/s (representing coarse granular fill material)
throughout the full depth of the overburden. The coarse granular fill material was present for all operations and
post-closure simulations.

During operating conditions approximately 2,190 m?/year of sanitary water is sent to the leaching bed and applied
in the model as surficial recharge at the leaching bed location. Further, approximately 11,000 m3/year of contact
water and leachate will be collected within ECM operating cell, which is sent to the WWTP for treatment and
discharged via a combination of the WWTP exfiltration gallery and Perch Lake outfall (AECOM 2018a, 2018b,
2018c). It is anticipated that the majority of water collection will occur during the spring, summer, and autumn with
less collection occurring in the winter. The relative portion of discharge routed to the exfiltration gallery and
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Perch Lake outfall will depend on the volume of discharge and groundwater table elevations and is therefore
unknown. Based on preliminary groundwater flow simulations it is anticipated that the capacity of the exfiltration
gallery will be equivalent to approximately half of the contact water and leachate collection rate. As such,
two scenarios were evaluated using the groundwater model under the operating conditions. These are illustrated
on Figure 4.2 and summarized below.

Operations Scenario A —Discharge to the WWTP Outfall under Average Water
Table Conditions

The objective of this simulation was to evaluate the groundwater elevations and flow directions under normal
operating conditions. This was represented in the Operations Scenario A model based on the following criteria:

m Phase 1 is active, a sacrificial liner is in place over Phase 2, and active leachate collection is occurring.
The presence of the phase 1 development and sacrificial liner was represented as zero infiltration over these
areas.

m Approximately 11,000 m3/year of water collected within the footprint of one open cell, with half of this volume
applied in the model as surficial recharge at the WWTP exfiltration gallery location. It was assumed that
the recharge would occur over a 4-month period for the purposes of calculation of a recharge rate to apply
to the steady-state simulation.

m The natural/background infiltration distribution in the model was representative of the average water table
condition.

m Zero infiltration is applied over the footprint of the open and closed cells (precipitation is being collected via
the liner).

m Runoff is collected from the remaining nine cells at a rate corresponding to the average annual precipitation
(839 mm/yr) and an equivalent volume is applied as recharge in the model to the SWM pond outfall areas.
This conservatively assumes zero loss of water through evaporation, or leakage along the perimeter ditches.

m The area of closed cells (9 total) is approximately 104,400 m?, corresponding to approximately 87,600 m3/yr
of runoff collection.

Operations Scenario B — All WWTP Discharge Directed to Perch Lake

The objective of this scenario was to evaluate the groundwater conditions for the case where no discharge is
applied to the exfiltration gallery. This was represented based on the following criteria:

m Theinfiltration area for the exfiltration gallery was restored to average “natural” conditions (i.e., 165 mm/yr),
under the assumption that all WWTP effluent is directed to Perch Lake.

m The natural/background infiltration distribution in the model was representative of the high water table
condition.

m Remaining conditions are unchanged from Operations Scenario A.

3

July 19, 2019 Golder
Project No. 1547525 19 Associates



Official Use Only 232-509249-REPT-001 Rev 5

CNL NEAR SURFACE DISPOSAL FACILITY
GROUNDWATER FLOW MODELLING
REVISION 2

422 Post-closure Conditions

Three scenarios were evaluated using the model under post-closure conditions. The “high water table” calibrated
groundwater flow model was used as a starting point and subsequently modified as described below to complete
the post-closure simulations.lllustrations of the scenarios are provided on Figure 4.2.

Post Closure — Final Cover Intact

A final cover is in place above the waste in the ECM, extending to the crest of the berm surrounding the ECM.
In this area zero recharge is applied in the groundwater flow model.

Runoff that occurs from precipitation falling on the final cover is directed to the SWM ponds. Approximately
94,000 m3/yr of runoff is divided equally and directed to the SWM ponds, based on the mean annual
precipitation (839 mm/yr) and the total area of closed cells (approximately 112,000 m?). It is assumed that
during the post-closure period the pond liners will no longer be effective, and the runoff collecting in the ponds
will infiltrate through the bottom of the pond.

The infiltration areas for the water treatment plant outfall, leaching bed and SWM pond overflows were
restored to average “natural” conditions (i.e., 165 mm/yr).

Post Closure — Final Cover Compromised

The final cover is assumed to be compromised resulting in infiltration through the mound into the waste
materials. The rate of infiltration was assumed to be 0.3 m/yr, which is equivalent to the mean net precipitation
minus the evapotranspirational losses at the Chalk River Laboratory site, as estimated previously by others
(CNL 2016b).

The base liner is assumed to remain intact resulting in a “bathtub” effect with spillover along the low point of
the base liner, located in the southern portion of the ECM. For the purposes of this scenario it was assumed
that the spillover would occur in areas along the downslope side of the perimeter berm bounded laterally by
the lowermost 2 m of the liner edge along the berm crest (illustrated as the grey-shaded area on Figure 4.2).

For this scenario the surface runoff from the ECM was assumed to have a negligible impact on local
groundwater conditions, and no additional water was applied beyond the natural surficial recharge.

Post Closure — Final Cover and Liner Compromised

m Both the final cover and liner are assumed to be compromised resulting in infiltration through the waste
materials and into the underlying geological materials. As with the previous scenario the rate of infiltration
was assumed to be 0.3 m/yr.
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4.3

Results

The results of the forecast simulations are presented on Figures 4.3 through Figure 4.7 in terms of the groundwater
flow paths and travel times from key areas and changes in the elevation of the simulated groundwater table.
Figure 4.8 provides an illustration of the simulated groundwater table elevation for all scenarios. Figure 4.9
compares the simulated water table elevation to the top of the clay liner beneath the ECM. A review of the results
in the above noted figures allows for the observations:

For the operations period scenario A (where discharge to the WWTP exfiltration gallery occurs) groundwater
particles released from the WWTP exfiltration gallery area travel towards the west, ultimately discharging via
a short flow path to the East Swamp, or via a longer flow path to the East Swamp Stream. The majority of
particles discharge to the East Swamp immediately downgradient from the WWTP exfiltration gallery area,
whereas the remaining particles follow a deeper flow path and discharge at the East Swamp Stream after
approximately three years (see Figure 4.3).

For Operations Scenario A and B (i.e., scenarios where the SWM ponds are lined) there was localized
drawdown in the simulated water table in the vicinity of the SWM Ponds. The maximum drawdown for all
scenarios was approximately 1 m and was limited to the area of SWM Pond 1. The extent of the drawdown
beneath the lined ponds is limited by infiltration applied at the pond spillover location (i.e., immediately
downgradient of the pond locations).

For the Post-closure Scenario with an intact final cover (i.e., the scenario where runoff is directed to the
SWM ponds, and the pond liners are compromised) there were localized rises in the simulated water table in
the vicinity of the SWM ponds. The maximum rise was approximately 2 m in the vicinity of the northern SWM
pond (Figure 4.5). The extent of the rise in water table was limited to the area located between the northern
SWM pond and the boundary of East Swamp, extending approximately 50 m northwest of the northern SWM
pond (as defined by the -1 m drawdown contour). The simulated change in groundwater elevation in the area
of the ponds remained below ground surface (under high water table conditions). As such, the infiltration of
runoff applied in the pond areas is anticipated to have a limited impact on the surface water regime. Simulated
changes to groundwater discharge at surface water features are discussed further as a part of sensitivity
analysis 8 in Section 4.4.

Collection of water (infiltration and/or runoff) over the ECM footprint resulted in a lowering of the water table
for all simulations, though this was generally limited to the local footprint of the ECM and the area to the north
east of the ECM (i.e., towards the groundwater flow divide). The maximum simulated reduction
in groundwater elevation occurred over the central and eastern portions of the ECM, to a maximum of
approximately 7 m for average water table conditions and 9 m for high water table conditions. The magnitude
and distribution of water table lowering was approximately equal among the high water table condition
scenarios (Operations Scenario B, and the Post-closure scenarios). For the Post-closure Scenario where the
cover and liner were assumed to be compromised the recharge applied over the ECM footprint (300 mm/yr)
was less than the recharge applied over the same area in the “high water table” calibrated model; this resulted
in a lowering of the water table of up to approximately 8 m in the northern portion of the ECM compared to
high water table conditions (see Figure 4.7).
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m For the Post-closure Scenario where the final cover was assumed to be compromised the groundwater
particles follow a flow path towards the south-southeast, with the majority of particles discharging to Perch
Creek (a small portion of the particles released from the westernmost and easternmost spillover area
locations discharged at surface to the Perch Lake Swamp). Groundwater travel times between the ECM and
Perch Creek ranged from approximately 5 years to 15 years with the majority of particles arriving between
approximately 7 and 10 years (Figure 4.6). Based on the position of the water table the groundwater particles
began at the spillover location travelling through the till unit, then transitioned to the travelling through the
upper sand units before reaching their ultimate discharge location. An example of a conservative
(i.e., early-arriving) groundwater particle is illustrated on Figure 4.6 (see the path with points marked from
A through D). At this location the groundwater particle reaches Perch Creek in approximately six years,
and has a groundwater velocity ranging from 0.15 m/d to 0.26 m/d depending on its position in the
groundwater flow path.

m Between the ECM and Perch Creek a similar groundwater particle flow path to that described above was
simulated for the Post-closure Scenario where the final cover and liner were assumed to be compromised.
Some particles that originated from the northwestern perimeter of the ECM travelled through a longer flow
path to the west before ultimately discharging to Perch Lake. The conservative example illustrated on
Figure 4.7 is based on a flow path from the southern end of the ECM to Perch Creek, where groundwater
velocities ranged from 0.12 m/d to 0.25 m/d (depending on the position along the flow path). Groundwater
travel times between the ECM and Perch Creek ranged from approximately 6.5 to 12 years.

m Simulated groundwater pathway flow rates from the spillover location to Perch Creek were approximately
141 m3/d for the Post-closure Scenario with a compromised cover (as measured from the groundwater
discharge location in Perch Creek). Of this, approximately 92 m3/d originates from the ECM leachate
(i.e., the spillover) and 49 m3/d originates from upgradient sources (see Figure 4.6).

m For the Post-closure scenario with a compromised cover and liner, the simulated groundwater pathway flow
rates from the ECM location to Perch Creek were approximately 137 m3/d (as measured from the
groundwater discharge location in Perch Creek). Of this, approximately 92 m3/d originates from the ECM
leachate and 45 m3/d originates from upgradient sources (see Figure 4.7).

m  As shown on Figure 4.8, minor localized changes to the directions of groundwater flow occur in the vicinity of
the NSDF Project site as a result of captured and/or redirected water, while the overall (global) groundwater
flow paths are the same as under current conditions (i.e., the average and high water table calibrated model).

m As shown on Figure 4.9 the simulated water table remains beneath the threshold value of 1.5 m below the
primary liner elevation for all scenarios. In general, the minimum separation distance between the liner and
the simulated water table occurred in the southern portion of the ECM.

4.4 Sensitivity Analysis

4.4.1 Definition of Sensitivity Simulations

The results presented above were completed using the best estimates of input parameters. Additional simulations
were completed in order to examine the sensitivity of model results to some of the key controlling parameters of
the hydrogeological system and assumptions made in the development of the conceptual model. The Post-closure
Scenario where the final cover is assumed to have been compromised was used as a starting point for evaluation
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of the sensitivity of the model to selected input parameter variation (note that it was also necessary to vary input
parameters in the calibrated model in order for comparisons to be made). A total of nine sensitivity scenarios were
evaluated, which addressed potential variation in the hydraulic conductivity of the bedrock and sand units,
the recharge distribution, the position of the model boundary, and various aspects of the ECM design (e.g., the
liner, blast zone, cover evapotranspiration, and exfiltration gallery flow). A summary of the sensitivity runs is
provided below.

Sensitivity Run 1 (SR1) — Global increase in the hydraulic conductivity of the upper portion of the
bedrock unit. In this sensitivity run the horizontal and vertical hydraulic conductivity of the uppermost 6 m of
the bedrock was increased throughout the model domain from 9x107 m/s to 1.8x106 m/s (i.e., doubling the
value in the calibrated model).

Sensitivity Run 2 (SR2) — Local increase in the hydraulic conductivity of the upper portion of the bedrock unit.
In this sensitivity run the hydraulic conductivity of the uppermost 6 m of the bedrock was increased in all
areas where the bedrock elevation was above 164 mASL. This area encompasses most of the hill to the
southeast of the East Swamp where the NSDF Project site is located. As was the case for SR1, the upper
6 m of the bedrock unit were assigned horizontal and vertical hydraulic conductivities of 1.8x106 m/s in this
area.

Sensitivity Run 3 (SR3) — Global increase in the hydraulic conductivity of the upper sand units. In this
sensitivity run the horizontal and vertical hydraulic conductivities of the upper sand, interstratified sand and
silt, and middle sand units was made equivalent to the geometric mean plus one log standard deviation values
(refer to Table 2.1).

Sensitivity Run 4 (SR4) — Global 30% increase in the surficial recharge. In this sensitivity run the recharge
rate applied to the uppermost surface of the model was increased uniformly by 30%. For the Post-closure
Scenario the recharge over the footprint of the ECM remained as zero, and the amount of recharge applied
to the spillover location was unchanged.

Sensitivity Run 5 (SR5) — Lateral extension of the model boundary. This sensitivity run was completed to
evaluate the potential influence of the no-flow boundary located to the east of the ECM in the base case
model. For this simulation the active area of the model domain was expanded to include the area shown on
Figure 4.10. As shown on the figure this includes the eastern portion of the hill where the ECM is located to
Perch Creek. To capture the outflow of groundwater towards Perch Creek additional constant head
boundaries were added within the expanded model area at elevations based on topography. Surficial
recharge within the expanded area was specified according to the methods described in Section 3.3.3.2.

Sensitivity Run 6 (SR6) — Compromised Sacrificial Liner over Phase 2. The sacrificial liner was assumed in
the base case operations simulations to reduce infiltration to zero over the Phase 2 portion of the ECM.
This sensitivity run was completed to evaluate the potential increase in groundwater elevations beneath the
ECM should surficial infiltration occur in the area of the sacrificial liner (i.e., if the liner is compromised).
This was represented in the sensitivity simulation by applying a surficial recharge of 300 mm/yr over the
Phase 2 footprint (corresponding to average annual precipitation less evapotranspiration) and “high water
table” recharge conditions over the remaining portions of the model.
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m Sensitivity Run 7 (SR7) — Blast-damaged zone hydraulic conductivity. A zone of enhanced permeability in
the bedrock beneath the ECM will be achieved through blasting of the bedrock during construction of the
facility. AECOM (2019c)estimated that for the Chalk River site the increase in hydraulic conductivity within
the blast damage zone would be on the order of 1,000 to 10,000 times that of the intact rock. A hydraulic
conductivity of 1x10“4 m/s was applied for the base case simulations, representing an increase of
approximately 2,500 times that of the intact rock (note: the intact rock was assigned a hydraulic conductivity
of 4x10-® m/s whereas the upper 6 m of bedrock was assigned a hydraulic conductivity of 9x107 m’s in the
calibrated model). An additional five simulations were completed to evaluate the relative sensitivity of the
model results to the blast-damage zone hydraulic conductivity value, with blast zone hydraulic conductivities
ranging from 6x10-4 m/s (15,000 times that of the intact rock) to 1x10% m/s (25 times that of the intact rock).
It should be noted that these simulations were completed without the presence of the coarse granular fill
material for liquefaction mitigation.

m Sensitivity Run 8 (SR8) — Evapotranspiration applied to ponds in Post-closure. For the post-closure
simulation with an intact final cover it was conservatively assumed that 100% of the mean annual precipitation
(839 mm/yr) would be collected and infiltrated at the SWM ponds during the post-closure period. A more
realistic approach would be to consider evapotranspiration (ET) losses from the vegetated cover system.
This sensitivity simulation was completed using the post-closure model to evaluate the groundwater
conditions when ET is considered in the calculation of the SWM pond infiltration rate. This was represented
in the model by assuming 50% of the mean annual precipitation from the ECM footprint (47,000 m3/yr) would
contribute to runoff and occur as infiltration to the SWM pond outfall locations, distributed equally.

m Sensitivity Run 9 (SR9) — Increase in recharge applied at Exfiltration Gallery. Discharge of treated effluent
from the WWTP will be routed to both the exfiltration gallery and Perch Lake such that groundwater elevations
in the vicinity of the exfiltration gallery will remain below ground surface (i.e., no overland flow will occur as
the result of this discharge). In order to address the uncertainty in the relative portion of discharge to the
exfiltration gallery and Perch Lake this sensitivity simulation was completed using five alternative discharge
rates applied to the exfiltration gallery ranging from 10 m3/d to 75 m?3/d. All simulations were completed using
the high water table configuration of the model.

m Sensitivity Run 10 (SR10) — Groundwater Discharge Location. Consideration was given to the uncertainty
associated with the discharge location of seepage from the ECM area. Potential future changes to the location
of the groundwater discharge zone at Perch Creek over the assessment timeframe are unknown.
This scenario evaluates the hypothetical case where the discharge location occurs at the current edge of
Perch Lake Swamp (in the vicinity of the toe of the ECM, approximately 340 m closer to the ECM as compared
to the current location of the creek).
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4.4.2 Results of Sensitivity Simulations

The sensitivity simulations that evaluated model sensitivity to baseline input parameters (i.e., SR1 through SR5)
resulted in slight changes to the goodness of fit to model calibration data, though in all cases the results were
reasonable. For SR5, the groundwater flow divide (which is assumed to follow the topographic divide along the hill
where the ECM is located) was reproduced in the model (see Figure 4.10). Results of the sensitivity simulations
are illustrated on Figures 4.11 through Figure 4.19. A summary of these results is provided below.

In general, the overall groundwater flow paths from the ECM to Perch Creek estimated using the sensitivity
simulations are similar to the results of the calibrated model (shown on Figure 4.6).

For SR1 and SR2 (increase in the bedrock hydraulic conductivity) the lateral extent of the lowering of the
water table beneath the ECM was slightly decreased over the base case simulation, and generally remained
within the footprint of the facility. For SR1 and SR2 the maximum lowering of the water table occurred towards
the northeast portion of the ECM, in a similar manner to the base case. For SR1 and SR2 the water table
position was lower compared to the base case, and therefore remained below the threshold separation of
1.5 m below the primary liner.

For SR3 (increase in the sand hydraulic conductivity), the extent and magnitude of water table lowering was
similar to the base case, as was the position of the water table relative to top of the clay liner. Based on the
groundwater particle tracking the travel time between the ECM and Perch Creek was reduced compared to
the base case. This reduction was estimated to be on the order of one year (approximately 14%).

For SR4 (increase in recharge) the extent and magnitude of water table lowering is similar to the base case,
as was the position of the water table relative to the top elevation of the clay liner. .

For SR5, the extent of lowering of the water table was similar to the Base Case scenario, with a localized
portion of the drawdown extending beyond the original model boundary. This indicates that the no-flow
boundary condition at the northeastern edge of the model has a limited effect on the results of the simulation.

The rate of upgradient groundwater flow through the pathway from the ECM to Perch Creek varied between
the simulations. For all sensitivity runs, the upgradient groundwater flow was similar to the base case
(i.e., 42 m¥/d for SR1, 41 m3/d SR2, 51 m3/d for SR3, 57 m3/d for SR4, 39 m3/d for SR5, compared to 49 m3/d
for the base case).

For SR6 groundwater elevations below the ECM are increased relative to the Operations A Scenario.
However, a separation of greater than 1.5 m between the primary liner and the water table was maintained.
The travel time and particle tracks from the exfiltration gallery to the East Swamp and East Swamp stream
were similar to Operations Scenario A. For each of the five scenarios evaluated as a part of SR7 the simulated
groundwater elevation was compared to the elevation of the primary liner within the footprint of the ECM.
The simulated water table elevation remained within the design criteria (i.e., greater than 1.5 m separation
was maintained between the primary liner and the water table) for Scenarios 1 and 2 of SR7. For Scenarios
3 and 4, where the blast-influenced rock was assigned a hydraulic conductivity of 250 and 200 times that of
competent rock, the simulated water table was within 1.5 m of the primary liner elevation over a localized
area on the eastern margin of the ECM and was more than 2 m below the primary liner elevation over the
remaining portion of the ECM. For Scenario 5, where the blast-influenced rock was assigned a hydraulic
conductivity of 25 times that of the competent rock, the simulated water table was within 1.5 m of the primary
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liner elevation over the northeastern portion of the ECM. Interpretation of the groundwater model results
indicates that a 1.5 m separation between the primary liner and the water table is expected to be maintained
under post-closure conditions provided a bedrock hydraulic conductivity of 5x10-°> m/s or more is achieved
through blasting within a 3 m thick zone beneath the ECM subgrade (this represents an increase of
1,250 times the intact bedrock hydraulic conductivity as applied in the model).

m For SR8, the assumption that 50% of the mean annual precipitation is available for runoff resulted in localized
increases in groundwater elevation on the order of up to 2 m (e.g., beneath Pond 1) compared to the current
conditions (calibrated) model. This water table response is of a similar magnitude although reduced spatial
extent as compared to the base case post closure simulation (See Figure 4.5). For SR8, the extent of
groundwater mounding (as defined by a 1 m rise in groundwater elevation) was limited to the area directly
beneath the pond. The assumption regarding ET translates to changes in the simulated groundwater
discharge/recharge to model boundaries. For the post-closure scenario (without ET effects) the additional
runoff collection resulted in an overall increase in groundwater discharge in the lower Perch Lake Basin of
149 m3/d compared to the calibrated (high water table) groundwater model. Much of this was from changes
in calculated groundwater discharge/recharge at East Swamp and Perch Lake Swamp. Following the
inclusion of evapotranspiration in the runoff collection volumes an overall decrease in groundwater discharge
of 52 m3/d was calculated for the lower Perch Lake Basin, At East Swamp the addition of ET resulted in a
reduction to groundwater discharge of approximately 32% upstream of the weir and an increase in infiltration
of 31% downstream of the weir. Compared to the high water table (calibrated) model the Post Closure
simulation with ET resulted in an overall decrease in groundwater discharge to model boundaries of
approximately 52 m3/d. When ET was not considered an increase in overall discharge of 149 m3/d was
calculated.

m For SR 9 groundwater elevations below the ECM are unchanged from the Operations A Scenario. The travel
times and particle tracks from the exfiltration gallery to the East Swamp and East Swamp Stream are similar
to Operations Scenario A. At higher rates of flow (over 60 m3/d) a small portion of particle pathlines trend
towards the north-east boundary of the model. This path results from localized mounding of the water table
at the exfiltration gallery (while still below ground surface). This pathway is characterized by particles
migrating vertically downwards, and travelling through the bedrock towards the north-eastern boundary over
long travel times (approximately 25 years). It should be noted that this sensitivity scenario was evaluated
using the high water table configuration of the model, which is applicable to a relatively short period
(approximately 1 month) of seasonal variability in the water table.

m For SR10 an explicit groundwater simulation was not completed. Rather this scenario was evaluated
qualitatively based on the results of the post-closure simulation with a compromised liner. For the case
where groundwater discharge occurs in the vicinity of the northern edge of Perch Lake Swamp, the travel
time through the groundwater flow pathway is estimated to be approximately 2 years (represented by
pathway A-B on Figure 4.6).

The response of the model to variability in some of its key input parameters has been evaluated through a
sensitivity analysis and used as an analogue for model uncertainty. Model uncertainty could be reduced through
collection of additional data. In particular, long-term records of groundwater elevation in the NSDF area would help
to refine the model calibration dataset, and therefore improve model calibration.
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5.0 SUMMARY

Canadian Nuclear Laboratories (CNL) is proposing to construct the NSDF Project for the disposal of radioactive
waste at the CRL site. The NSDF Project is designed as an engineered containment mound (ECM), built at a
near-surface level on the CRL site. The facility is expected to be operational for approximately 50 years and will
be expandable to receive up to 1,000,000 cubic metres (m3) of low-level radioactive waste. The current
assessment is based on the “100% project design”, which involves excavation and regrading of the overburden
and bedrock in the NSDF Project site and replacement of overburden with coarse granular fill material where
necessary for liquefaction mitigation. An enhanced permeability zone in the bedrock beneath the ECM will be
established through blasting to promote drainage and lower groundwater elevations beneath the facility.
The design incorporates placement of a double liner and leachate collection system beneath the ECM, and a final
cover (installed at closure).

As a part of the work being completed to support the EIS for the NSDF Project, a conceptual model was developed
for the study area that identified the key hydrostratigraphic units controlling groundwater flow, the hydraulic
properties of these units, and the directions and rates of groundwater flow. The general findings from this
assessment indicated that groundwater flow primarily occurs through the sandy overburden units (the Upper Sand,
Middle Sand, and Basal Sand/Till), whereas the bedrock is considered to be of low transmissivity. Groundwater
flow patterns generally follow topography, with recharge occurring in the upland areas and with the ultimate
discharge location at Perch Lake or Perch Creek. Groundwater recharge and discharge occurs locally in streams
within the lower Perch Lake basin.

Hydrogeological modelling was completed to estimate the groundwater flow pathways from the ECM, and the
rates of groundwater flow from the NSDF Project site to downstream receptors. This was accomplished by
constructing a groundwater flow model based on the conceptual model and calibrating it to the existing conditions.
Calibration involved an iterative process where steady-state model runs were completed with adjustments to the
model input parameters (within acceptable ranges) until model results provided an acceptable match to observed
conditions (groundwater elevations, groundwater flow directions, baseflow estimates, and advective flow paths
from the Reactor Pit 2 source area). It should be noted the model calibration dataset included groundwater
elevations collected via transducer from October 2016 through June 2018 in the area of the ECM. Both average
water table conditions and high water table conditions (based on the period of record noted above) were
considered as a part of the model calibration. After an acceptable model calibration was achieved, the calibrated
model was then modified to represent the NSDF Project site under operations and post-closure conditions and
steady-state simulations were completed to evaluate the changes in groundwater flow patterns and water table
elevations from the NSDF Project site. Three operations phase scenarios and three post-closure phase scenarios
were evaluated with the model. The main findings from the forecast simulations are presented below:

m For Operations Scenario A (when the WWTP exfiltration gallery is operational) groundwater particles
released from the WWTP exfiltration gallery area travel towards the west, ultimately discharging at the
East Swamp. The majority of groundwater particles arrive at East Swamp within a year of travel time.

m For the simulations where runoff is directed to the SWM ponds, localized mounding of the water table on the
order of 1 m occurred in the area of the ponds. The extent of the rise in the water table was limited to the area
directly beneath the SWM ponds. Simulated groundwater elevations in this area remained below ground
surface under high water table conditions. As such, the infiltration and runoff applied to the pond areas is
anticipated to have a negligible impact on the surface water regime.
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m Collection of water (infiltration and/or runoff) over the ECM footprint resulted in a lowering of the water table
for all simulations, though this was generally limited to the footprint of the ECM and the area northeast of the
ECM towards the groundwater flow divide. The maximum simulated reduction in groundwater elevation
occurred over the central and eastern portions of the ECM, to a maximum of approximately 7 m for average
water table conditions and 9 m for high water table conditions.

m For the Post-closure Scenario where the final cover was assumed to be compromised the groundwater
particles follow a flow path from the ECM towards the south-southeast, with discharge occurring
to Perch Creek. For the majority of particles groundwater travel times between the spillover location and
Perch Creek ranged from approximately 7 years to 10 years, with travel initially through the till
and transitioning into the upper sand units (the overall range in travel times was approximately 5 to 15 years).
For this simulation the groundwater pathway flow rates from the spillover location to Perch Creek were
approximately 141 m3/d for the Post-closure Scenario with a compromised cover. Of this, approximately
92 m?/d originates from the ECM leachate (i.e., the spillover) and 49 m3/d originates from upgradient sources
based on the groundwater discharge occurring to Perch Creek within particle the flow path. It should be noted
that this simulation was based on the “high water table” condition, and travel times noted above would be
longer for the average water table condition.

m For the Post-closure Scenario where the final cover and liner were assumed to be compromised the
groundwater particles follow a similar flow path to that described above. Groundwater travel times between
the spillover location and Perch Creek ranged from approximately 6.5 years to 12 years for the majority of
groundwater particles. For this simulation the groundwater pathway flow rates from the base of the ECM to
Perch Creek were approximately 137 m3/d for the Post-closure Scenario with a compromised cover. Of this,
approximately 92 m3/d originates from the ECM leachate and 45 m3/d originates from upgradient sources.

m Minor localized changes to the directions of groundwater flow occur in the vicinity of the NSDF Project site
as a result of captured and/or redirected water, while the overall (global) groundwater flow paths are the same
as under current conditions.

m The simulated water table remains beneath the threshold value of 1.5 m below the primary liner for all
Scenarios. The separation between the top of the clay liner and the water table generally ranged from 2 m to
9 m. In general, the least separation occurred in the southern portion of the ECM.

The results summarized above reflect the groundwater conditions forecast using best estimates of the key
controlling input parameters. Additional simulations were completed in order to examine the sensitivity of model
results to some of those parameters. The findings from these sensitivity simulations are summarized below:

m SR1 - Global Increase in the Bedrock Hydraulic Conductivity. For this simulation the hydraulic
conductivity of the upper 6 m of bedrock was increased by a factor of 2. Results showed that the lateral extent
of the lowering of the water table beneath the ECM was slightly decreased over the base case simulation,
and generally remained within the footprint of the ECM. The simulated water table position was lower for SR1
compared to the base case, and therefore remained below the threshold separation of 1.5 m below the top
of the clay liner.
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m SR2 - Global Increase in the Bedrock Hydraulic Conductivity. For this simulation the hydraulic
conductivity of the upper 6 m of bedrock was increased by a factor of 2 compared to the base case simulation
where bedrock was above elevation 164 mASL. Results of this simulation were similar to SR1.

m SR3-Increase in the Sand Hydraulic Conductivity. For this simulation the main sand units (Upper Sand,
Interstratified Sand and Silt, and Middle Sand) were assigned hydraulic conductivity values at the geometric
mean plus one log standard deviation (based on the available measured values). The extent and magnitude
of water table lowering is similar for this simulation as compared to the base case. Based on the groundwater
particle tracking the travel time between the ECM and Perch Creek was reduced compared to the base case
and was estimated to be on the order of one year (approximately 14%).

m SR4 - Global 30% Increase in Recharge. The extent and magnitude of water table lowering for the case
where recharge was globally increased by 30% was similar to the base case.

m SR5 - Lateral Extension of Model Boundary. For this simulation the model boundary was extended
laterally to the east to evaluate the influence of the no-flow boundary near the ECM. Results of this simulation
indicate that the extent of lowering of the water table was similar to the Base Case scenario, and therefore
that the no-flow boundary condition at the northeastern edge of the model has a limited effect on the model
results.

m SR6 - Compromised Sacrificial Liner over Phase 2. This sensitivity run was completed to evaluate the
potential increase in groundwater elevations beneath the ECM should surficial infiltration occur in the area of
the sacrificial liner (i.e. should the liner become compromised). Results of this simulation show that though
groundwater elevations increased beneath the ECM a separation of greater than 1.5 m between the primary
liner and the water table was maintained and groundwater travel times from the exfiltration gallery to the East
Swamp were unchanged.

m SR7-Hydraulic Conductivity of the Blast-Damaged Zone. This sensitivity run was completed to evaluate
the model sensitivity of the hydraulic conductivity of the blast-damaged zone. Results of the simulation
indicate that the water table remained within the design criteria (i.e., at least 1.5 m separation from the primary
liner) throughout the footprint of the ECM when the blast-induced hydraulic conductivity was at least
2,500 times that of the intact rock For blast-zone hydraulic conductivity values ranging from 1,250 to 250
times that of the intact rock the design criteria was met throughout the ECM footprint with the exception of a
localized area on the southeastern margin. At 25 times that of the competent rock, the simulated water table
was within 1.5 m of the primary liner elevation over the northeastern portion of the ECM.

m SR8 - Evapotranspiration Applied to Pond Infiltration. This sensitivity run was completed to evaluate the
model sensitivity to the recharge rate applied to SWM pond liners during the post-closure period.
The assumption regarding ET translates to changes in the simulated groundwater discharge/recharge to
model boundaries. For the post-closure scenario (without ET effects) the additional runoff collection resulted
in an overall increase in groundwater discharge in the lower Perch Lake Basin of 149 m3/d compared to the
calibrated (high water table) groundwater model. Much of this was from changes in calculated groundwater
discharge/recharge at East Swamp and Perch Lake Swamp. Following the inclusion of evapotranspiration in
the runoff collection volumes an overall decrease in groundwater discharge of 52 m3/d was calculated for the
lower Perch Lake Basin. At East Swamp the addition of ET resulted in a reduction to groundwater discharge
of approximately 32% upstream of the weir and an increase in infiltration of 31% downstream of the weir.
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m SR9 - Increase in recharge applied at Exfiltration Gallery. For this simulation the recharge applied to the
exfiltration gallery was varied to address the uncertainty in the relative portion of discharge to the exfiltration
gallery and Perch Lake. This scenario was evaluated using high water table conditions. Results of the
simulations indicated that groundwater pathways and travel times are similar to Operations Scenario A. It was
noted that at higher exfiltration gallery flow rates (greater than 60 m3/d) a small portion of groundwater
particles the resulting particle tracks were directed to the northern model boundary due to localized
groundwater mounding beneath the exfiltration gallery.

m SR10 - This scenario was evaluated qualitatively based on the results of the post-closure simulation with a
compromised liner to quantify the changes to groundwater travel times for an alternative groundwater
discharge location. For the case where groundwater discharge occurs in the vicinity of the northern edge of
Perch Lake Swamp, the travel time through the groundwater flow pathway is estimated to be approximately
2 years.

m For the post-closure period simulations with a compromised cover over the ECM (SR1 through SR5)the rate
of upgradient groundwater flow through the pathway from the ECM to Perch Creek was similar for all
simulations, ranging from 39 m3/d to 57 m3/d (compared to a base case value of 49 m3/d).

m In general, the overall groundwater flow paths from the ECM to Perch Creek estimated using the sensitivity
simulations are similar to the results of the calibrated model (i.e., current conditions at the site).
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7.0 LIMITATIONS

This report was prepared for the exclusive use of Canadian Nuclear Laboratories Ltd. The report, which specifically
includes all tables, figures and appendices, is based on data gathered by Golder Associates Ltd., and information
provided to Golder Associates Ltd. by others. The information provided by others has not been independently
verified or otherwise examined by Golder Associates Ltd. to determine the accuracy or completeness.
Golder Associates Ltd. has relied in good faith on this information and does not accept responsibility for any
deficiency, misstatements, or inaccuracies contained in the information as a result of omissions, misinterpretation
or fraudulent acts of the persons who provided the information. Golder Associates Ltd. shall not be held responsible
for damages resulting from unpredictable or unknown underground conditions, from erroneous information
provided by and/or obtained from sources other than Golder Associates Ltd., and from ulterior changes in the site
conditions unless Golder Associates Ltd. has been notified by Canadian Nuclear Laboratories Ltd. of any
occurrence, activity, information or discovery, past or future, which would modify the underground conditions
described herein, and have had the opportunity of revising its interpretations and comments. Golder Associates
Ltd. shall not be held responsible for damages resulting from any future modification to the applicable regulations,
standards and criteria. Any use of this report and its content by a third party is the responsibility of such third party.
Golder Associates Ltd. shall not be held responsible for damages, if any, suffered by any third party as a result of
decisions made or actions taken based on this report.

Hydrogeologic investigations and groundwater modelling are dynamic and inexact sciences. They are dynamic in
the sense that the state of any hydrological system is changing with time, and in the sense that the science is
continually developing new techniques to evaluate these systems. They are inexact in the sense that groundwater
systems are complex, and invariably limited data are available for the purposes of hydrogeological evaluation.
A groundwater model uses the laws of science and mathematics to draw together the available data into a
mathematical or computer-based representation of the essential features of an existing hydrogeologic system.
While the model itself obviously lacks the detailed reality of the existing hydrogeologic system, the behaviour of
a valid groundwater model reasonably approximates that of the real system. The validity and accuracy of the
model depends on the amount of data available relative to the degree of complexity of the geologic formations and
on the quality and degree of accuracy of the data entered. Therefore, every groundwater model is a simplification
of a reality and the model described herein is not an exception.

The services performed as described in this report were conducted in a manner consistent with that level of
care and skill normally exercised by other members of the engineering and geoscience professions currently
practicing under similar conditions, subject to the time limits and financial and physical constraints applicable to
the services.

The findings and conclusions of this report are valid only as of the date of this report. If new information is
discovered in future work, including excavations, borings, or other studies, Golder Associates Ltd. should be
requested to re-evaluate the findings of this report, and to provide amendments as required.

This report provides a professional opinion in light of the information available at the time of this report and
therefore no warranty is either expressed, implied, or made as to the conclusions, advice or recommendations
offered in this report.
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1547525 Table 2.1 - Summary of Hydraulic Conductivity Data July 2019
Measured Values
Geometric Mean _ GM+1LSD Hydraulic
Material Hydraulic Kh:Kv Min. Kh | Max. Kh Conductivity (m/s) Total
Conductivity (m/s) ) (ml/s) (m/s) Porosity
Horizontal | Vertical Horizontal| Vertical | Kh:Kv
Historical Testing throughout the CRL Property (CNL, 2016b)
Upper Sand 4 8E-05 | 1.4E-05 3.4 - - 1.4E-04 | 3.8E-05 3.7 0.38
Interstratified Sand and Silt 1.8E-05 | 3.6E-08 500 - - 8.6E-05 | 7.5E-07 115 0.39
Middle Sand 7.8E-05 | 8.7E-06 9.0 - - 1.6E-04 | 2.1E-05 7.6 0.38
Clayey Silt 1.3E-07 | 5.5E-09 24 - - 4.3E-07 | 6.5E-08 7 0.48
Basal Sands 1.0E-04 | 1.1E-04 0.9 - - 1.7E-04 | 1.4E-04 1.2 0.38
Till 1.5E-06 - - - - 5.8E-06 - - 0.26
Bedrock (upper 50 m) 5.2E-08 - - 2.0E-11 | 7.8E-04 | 3.0E-06 - - 0'8000025t°
Recent Testing in the NSDF Area (AMEC, 2016, 2017, 2018)
Till 1.6E-06 - - 5.7E-07 | 1.6E-05 | 4.3E-06 - -
Bedrock 1.4E-07 - - 2.3E-09 | 1.5E-05 | 1.3E-06 - -
Calibrated Model Values
Material : Hydraulic Conductivity (m-ls) Porosity :
Horizontal Vertical Kh:Kv Total [ Effective
Upper Sand 3.0E-51t0 1.7e-04 1.0E-5 to 5.0E-5 3-34 0.38 0.3
Interstratified Sand and Silt 6.0E-05 6.0E-07 100 0.39 0.3
Middle Sand 1.0E-04 2.0E-05 5.0 0.38 0.3
Clayey Silt 9.5E-07 5.5E-09 173 0.48 0.3
Basal Sands 1.2E-04 1.0E-04 1.2 0.38 0.3
Till 9.0E-07 7.0E-07 1.3 0.26 0.2
Upper Bedrock 9.0E-07 9.0E-07 1 0.001 0.001
Bedrock 4.0E-08 4.0E-08 1 0.001 0.001
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1547525 Table 2.2 - Summary of NSDF-Area Groundwater Elevation Data July 2019
Transducer Ground S.urface . Groundwater Elevation (mASL) o Model Results
Well Data Start Date E(I:,\::E)n Unit Screened Average Minimum Maximum Maximum Conditions  [Difference (m) Hl\?:h\llia(tr:rA'l'saLb)le Difference (m)
(mASL)

BH-15-6 25-Oct-2016 174.63 Overburden/Shallow Rock 173.58 170.12 174.42 174 .42 173.66 0.07 173.94 -0.48
BH-15-7 26-0Oct-2016 173.93 Overburden 171.01 170.23 172.85 172.85 171.11 0.11 171.69 -1.17
BH-15-8 26-Oct-2016 173.95 Overburden 166.80 165.30 167.92 167.92 166.60 -0.21 166.89 -1.03
BH2-2S 14-Oct-2016 163.76 Shallow rock 162.31 161.61 162.97 162.97 162.22 -0.09 162.35 -0.62
BH2-2D 14-Oct-2016 163.8 Deep Rock 162.22 161.11 162.99 162.99 162.22 0.00 162.35 -0.63
BH2-3 14-Oct-2016 157.29 Shallow Rock 156.81 156.39 157.14 157.14 157.18 0.37 157.46 0.32
BH2-6 18-Oct-2016 191.66 Deep Rock 185.20 182.58 186.73 186.73 185.01 -0.18 187.94 1.21
BH2-7 18-Oct-2016 191.26 Shallow Rock 186.06 183.86 189.16 189.16 185.37 -0.68 188.72 -0.44
SH-4 14-Oct-2016 156.4 Overburden / Top of Rock 156.34 156.07 156.53 156.53 156.58 0.23 156.93 0.39
SH-5 19-Oct-2016 160.96 Overburden 158.10 157.46 159.35 159.35 158.58 0.47 158.60 -0.75
SH-6 19-Oct-2016 174.67 Overburden 169.11 168.51 169.93 169.93 168.46 -0.64 168.76 -1.17
W1A 09-Dec-2016 188.86 Shallow Rock 184.01 179.06 185.66 185.66 182.83 -1.17 185.24 -0.42
W1B 09-Dec-2016 188.28 Deep Rock 184.01 174.21 185.65 185.65 183.74 -0.27 185.61 -0.04
W2-D 30-Nov-2016 188.6 Shallow Rock 177.55 168.83 178.87 178.87 178.28 0.73 180.54 1.68
W2-S 30-Nov-2016 188.6 Overburden 178.50 177.11 180.06 180.06 178.27 -0.23 180.53 0.48
W3 30-Nov-2016 171.99 Overburden 169.64 169.17 170.44 170.44 170.48 0.85 170.64 0.20
W4 07-Dec-2016 171.51 Shallow Rock 171.00 168.50 171.77 171.77 171.13 0.13 171.46 -0.32
W5 06-Dec-2016 165.06 Shallow Rock 162.36 160.63 164.23 164.23 164.45 2.09 164.80 0.57
wWé 30-Nov-2016 184.78 Overburden 175.96 174.17 177.65 177.65 177.39 1.43 179.70 2.05
w7 09-Dec-2016 180.56 Shallow Rock 176.45 174.98 178.74 178.74 177.83 1.39 179.73 0.99
w8 09-Dec-2016 193.16 Deep Rock 186.98 180.36 190.67 190.67 186.66 -0.32 189.81 -0.86
PLS-16 25-Nov-2016 157.7 Overburden (East Swamp) 157.55 153.34 157.94 157.94 157.52 -0.02 157.64 -0.30
PLS-17 25-Nov-2016 159.01 Overburden (East Swamp) 158.32 156.71 158.96 158.96 158.45 0.13 158.47 -0.49
PH17-001 22-Dec-2017 185.94 Overburden 169.95 169.68 170.47 170.47 172.29 2.34 173.32 2.85
PH17-002 22-Dec-2017 181.74 Overburden 168.21 167.92 168.69 168.69 167.11 -1.10 167.34 -1.35
PH17-003 22-Dec-2017 169.99 Overburden 168.86 168.43 169.68 169.68 168.67 -0.19 168.81 -0.87
PH17-004 22-Dec-2017 179.2 Overburden 169.42 169.11 169.83 169.83 170.03 0.62 170.50 0.67
PH17-005 15-Dec-2017 193.77 Shallow rock 182.50 181.92 183.58 183.58 183.87 1.36 187.09 3.51
PH17-006 12-Dec-2017 190.56 Deep Rock 187.68 186.85 189.39 189.39 186.16 -1.52 188.62 -0.77
PH17-007 12-Dec-2017 189.31 Deep Rock 186.14 185.64 186.96 186.96 185.82 -0.32 187.50 0.55
PH17-008 08-Dec-2017 195.39 Deep Rock 188.96 187.91 191.01 191.01 189.20 0.24 191.72 0.71
PH17-009 06-Dec-2017 191.27 Deep Rock 190.41 190.27 190.60 190.60 188.38 -2.03 190.84 0.24
PH17-010 22-Dec-2017 171.32 Overburden 168.16 167.85 169.03 169.03 167.90 -0.26 168.07 -0.96

All transducer data continues through to 5-Jun-2018

"shallow" = < 6 m below top of rock

Golder Associates Ltd.
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Table 3.1
Summary of Model Assumptions

Numerical Model (MODFLOW)

- Flow is laminar and steady, and is governed by Darcy's Law.
- Groundwater flow is represented by an equivalent porous media.

- Hydraulic heads are vertically averaged within a given model layer.

. Groundwater travel times are simulated using advective particle tracks, which does not account for
dispersive or diffusive processes.

Conceptual Model

- The geometric mean plus one log standard deviation of the measured hydraulic conductivities were
used as a starting point for model parameterization

- The conceptual model was based upon geologic data compiled by CNL, and provided to Golder.
This includes data received up to June 2018.

- The lower bedrock unit is represented by a low hydraulic conductivity value, and groundwater flow is
dominated by the overburden and upper bedrock units.

Calibration

- Average and maximum groundwater elevations were used in the calibration process (where
available). These are assumed to be representative of typical conditions. For NSDF-area wells the
data were based on average readings from transducer measurements up to June 2018. Record
lengths varied for each individual transducer.

Recharge estimates reflect deeper recharge and discharge characteristics of the groundwater flow
system, and do not account for shallow infiltration and intermittent discharge (i.e. interflow).

- A'regionalized" approach to model calibration was employed, such that parameter values were
established for the hydrostratigraphic units on a regional scale, with the exception of the Upper
Sand, which was represented using three unique hydraulic conductivity zones.

Forecast Simulations

- No evapostranspirational or leakage losses are considered when applying redirected runoff from
closed cells of the NSDF

0.3 m/yr infiltration occurs through the compromised engineered cover as a part of the "failed cover"
and "failed cover and liner" scenarios

- The base liner and intact cover are 100% impermeable for all other scenarios

-  Flow rates at the WWTP exfiltration gallery are assumed to occur over 4 months of the year.

Golder Associates Ltd.
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Stream
---- ECM Outline
[ Waste Management Area
[ Swamp NOTES:
1) Scenario B represents the case where 1 cell is active, and all water
collected in the open cell is treated at the WTP and pumped to
Perch Lake
2) Recharge distribution is representative of seasonal high water table
conditions
3) Runoff collection and re-routing to SWM ponds for the remaining
cells
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CANADIAN NUCLEAR LABORATORIES LTD. NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO
CONSULTANT YYYY-MM-DD 2019-07-18 TITLE . i
- Groundwater Flow Model Results — Operations Scenario B
‘hé PREPARED MIB
AW DESIGN NFB
(A Golder |
'Associates REVIEW Sb PROJECT No PHASE Rev FIGURE
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5102000

5101500

5101000

316000 316500

LEGEND

- Model Boundary
— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)

Stream
— ECM Ouitline
[ Closed Cells
[J Waste Management Area
[ Swamp

317000 317500
NOTES:
1) All cells are closed with zero infiltration occurring over the ECM
footprint.

2)  Surface runoff from ECM directed to surface water ponds. Infiltration
occurs through the base of the ponds bottoms as their liners are
assumed to be compromised

CLIENT

CANADIAN NUCLEAR LABORATORIES LTD.

PROJECT

NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO

CONSULTANT YYYY-MM-DD 2019-07-18
— PREPARED MIB
A = DESIGN NFB
* Golder
W’ Associates sy SP
APPROVED SD

TITLE
Groundwater Flow Model Results — Post Closure
with Final Cover Intact

PROJECT No. PHASE Rev. FIGURE
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=2 N
§ Example Flow Path From Spillover
2 Location to Perch Creek |
. Elapsed Velocity
Segment |Distance (m) Time (d) (mid)
A-B 150 730 0.21
B-C 160 1825 0.15
110 2250 0.26
[}
2
=
o
f=1
S
)
o
316000 316500 317000 317500
LEGEND
— Model Boundary
— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)
Groundwater Particle Traces
0 to 1-year
—— 1to 2-year
— 2 to 5-year
Steady-State NOTES:
Stream 1) Natural/background infiltration the exfiltration gallery and ponds;
---- ECM Outline 2)  No runoff collection;
: I 3) 0.3 mlyrinfiltration occurs through the cover. This is applied as
£ Spillover Infiltration Area infiltration at the spillover location
[ Closed Cells p .
[ Waste Management Area
[ Swamp
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CANADIAN NUCLEAR LABORATORIES LTD. NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO
CONSULTANT YYYY-MM-DD 2019-07-18 TITLE i
S—— Y. Groundwater Flow Model Results — Post Closure with
- Compromised Final Cover
DESIGN NFB
REVIEW SD PROJECT No PHASE Rev FIGURE
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F=) N
§ iR Example Flow Path From Spillover
g Location to Perch Creek ]
. Elapsed Velocity
Segment |Distance (m) Time (d) (mid)
A-B 180 730 0.25
B-C 160 1825 0.15
C-D 70 2400 0.12
[}
3
=
b
f=1
S
S
o
316000 316500 317000 317500
LEGEND
— Model Boundary
— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)
Groundwater Particle Traces
0 to 1-year
—— 1to 2-year
— 2 to 5-year
Steady-State NOTES:
Stream ) 1) Natural/background infiltration the exfiltration gallery and ponds;;
---- ECM Outline 2)  No runoff collection;
[ Spillover Infiltration Area 3) 0.3 m/yr infiltration occurs through the cover, which is applied
[ Closed Cells throughout the ECM footprint.
[ Waste Management Area
[ Swamp
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CANADIAN NUCLEAR LABORATORIES LTD. NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO
CONSULTANT YYYY-MM-DD 2019-07-18 TITLE
J—— Y. Groundwater Flow Model Results — Post Closure
- with Compromised Final Cover and Liner
DESIGN NFB
REVIEW sb PROJECT No PHASE Rev FIGURE
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Calibrated Model (No Facility) — Average Conditions Calibrated Model (No Facility) — High Water Table Conditions Operations — Scenario A

Operations — Scenario B

Closure — Engineered Cover Intact

Closure — Engineered Cover Compromised

Closure — Engineered Cover and Liner Compromised

LEGEND
- Model Bot_mdary Wetland
=== ECM Outline B Phase 1 Liner

Simulated Groundwater Table Elevation
Stream
NSDF Study Area

Phase 2 Sacrificial Liner
Closed Cells
- Interpreted Groundwater Flow Direction

CLIENT
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PROJECT
NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO

CONSULTANT YYYY-MM-DD

2019-07-18

PREPARED

MiB

DESIGN

NFB

REVIEW

SD

APPROVED

SD

TITLE

SIMULATED GROUNDWATER TABLE ELEVATION —
CALIBRATED MODEL AND ALL FORECAST SCENARIOS
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Closure — Engineered Cover Intact

Closure — Engineered Cover Compromised

Top of Clay Liner Elevation (mASL)

-
9...--.-.

Closure — Engineered Cover and Liner Compromised

CLIENT PROJECT
LEGEND CANADIAN NUCLEAR LABORATORIES LTD. NEAR SURFACE DISPOSAL FACILITY
—_— Notes: CHALK RIVER, ONTARIO
o '\Eﬂgﬁﬂegi%?nn:ary 1. Maps calculated as the difference between the top of the primary
— NSDF Study Area liner (;hown on the image to the right) and the simulated water table ConsuLTANT rvion 20190718 —
— Top of Clay Liner minus Simulated Water Table elevations (shown on Figure 4.8). e, PREPARED cwT COMPARISON OF SIMULATED WATER TABLE
W Fil d y ’.? ELEVATION AND TOP OF CLAY LINER ELEVATION
etian ? = DESIGN NFB
i Assggieal.tes REVIEW sb PROJECT No PHASE Rev FIGURE
APPROVED sD 1547525 4300 2 49
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§ | SR5 - Model Boundaries
g |
g |

Additional Constant
Head Boundaries.
Remaining boundary
conditions identical to
those applied in the
Base Case simulation
(not shown).

| — Limit of Base Case

Model Boundary

316‘000 k1l ﬁlSOO 3 ?lOUO # ?l500
g | SR5 — Simulated Water Table I
[=] . o
& | Elevation (current conditions)
LEGEND 316000 316500 317000 317500
= Model Boundary — Simulated Water Table Elevation 3 WMA — ECM Outline
— = Original Model Boundary Stream [ Swamp —— NSDF Boundary

CLIENT

CANADIAN NUCLEAR LABORATORIES LTD.

PROJECT
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CHALK RIVER, ONTARIO

CONSULTANT YYYY-MM-DD 2019-07-18 TITLE .
Model Setup of SR5 (Lateral Expansion of Model
PREPARED CWT
Boundary)
DESIGN NFB
REVIEW sD PROJECT No PHASE Rev FIGURE
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f=] N
b=t
8 .
: &
o
3
=
b
f=}
S
1)
o
316000 316500 317000 317500
LEGEND
— Model Boundary
— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)
Groundwater Particle Traces
0 to 1-year
—— 1to 2-year
— 2 to 5-year
Steady-State NOTES:
S 1) Refer to Figure 4.6 for a comparison with the results from the
tream
— NSDF Boundar base case model;
- y 2) SR1 corresponds to a global increase in hydraulic conductivity of
---- ECM Outline .
— the upper 6 m of the bedrock;
Waste Management Area 3) Particle traces are shown originating from the spillover location.
[ Swamp
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CHALK RIVER, ONTARIO
CONSULTANT YYYY-MM-DD 2019-07-18 TITLE
S—— owr Groundwater Flow Model Results — SR1 (Global Increase
in Upper Bedrock Hydraulic Conductivity)
DESIGN NFB
REVIEW SD PROJECT No PHASE Rev FIGURE
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5102000

5101500

5101000

316000

LEGEND

316500

- Model Boundary

— Simulated Change in Water Table Elevation —

Calibration minus Forecast (m)

Groundwater Particle Traces
0 to 1-year
1 to 2-year
— 2 to 5-year
Steady-State

- - Extent of Local Increase in Bedrock Hydraulic Conductivity

Stream
— ECM Outline
—— NSDF Boundary
[ Waste Management Area
[ Swamp

NOTES:

———

Pathway Flow 133 m3/d /
(92 m3/d “spillover” + //
41 m3/d ient flow’
paradient flow) /)
™,
317000 317500

1) Refer to Figure 4.6 for a comparison with the results from the
base case model;

2) SR2 corresponds to a local increase in hydraulic conductivity of
the upper 6 m of the bedrock (where the bedrock elevation is
above 164 mASL);

3) Particle traces are shown originating from the spillover location.
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PROJECT
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CONSULTANT YYYY-MM-DD 2019-07-18
PREPARED CWT
DESIGN NFB
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Upper Bedrock Hydraulic Conductivity)
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=2 N
b=t
8
D |
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2
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o
f=1
S
)
o
316000 316500 317000 317500
LEGEND
— Model Boundary
— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)
Groundwater Particle Traces
0 to 1-year
—— 1to 2-year
— 2 to 5-year
Steady-State NOTES:
S 1) Refer to Figure 4.6 for a comparison with the results from the
tream .
— ECM Outline base case model;
2) SR3 corresponds to a global increase in hydraulic conductivity of
— NSDF Boundary ey
—w M A the sand units;
aste Management Area 3) Particle traces are shown originating from the spillover location.
[ Swamp
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CONSULTANT YYYY-MM-DD 2019-07-18 TITLE
S—— owr Groundwater Flow Model Results — SR3 (Global Increase
in Sand Hydraulic Conductivity)
DESIGN NFB
REVIEW SD PROJECT No PHASE Rev FIGURE
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5102000

5101500

5101000

316000

LEGEND

———

3/d \
(92 m3/d “spilloyer” + J
57 m3/d_upgradient flow) /
/
S
316500 317000 317500

— Model Boundary

— Simulated Change in Water Table Elevation —

Calibration minus Forecast (m)

Groundwater Particle Traces
0 to 1-year
1 to 2-year
— 2 to 5-year
Steady-State

Stream
— ECM Outline
—— NSDF Boundary
[ Waste Management Area
[ Swamp

NOTES:

1) Refer to Figure 4.6 for a comparison with the results from the
base case model;

2) SR4 corresponds to a global 30% increase in surficial recharge;

3) Particle traces are shown originating from the spillover location.
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TITLE

Groundwater Flow Model Results — SR4 (Global 30%

Increase in Recharge)
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5102000

5101500

5101000

316000

LEGEND

———

316500 317000 317500

— Model Boundary

— Simulated Change in Water Table Elevation —

Calibration minus Forecast (m)

Groundwater Particle Traces
0 to 1-year

—— 1to 2-year

— 2 to 5-year
Steady-State

Stream
— ECM Outline
—— NSDF Boundary
[ Waste Management Area
[ Swamp

NOTES:

1) Refer to Figure 4.6 for a comparison with the results from the
base case model;

2) SR5 corresponds to an extension of the model domain;

3) Particle traces are shown originating from the spillover location;
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Groundwater Flow Model Results — SR5 (Lateral

Expansion of Model Boundary)
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316000 316500 317000 317500
LEGEND

— Model Boundary

— Simulated Change in Water Table Elevation —
Calibration minus Forecast (m)

Groundwater Particle Traces
0 to 1-year

—— 1to 2-year

— 2 to 5-year
Steady-State

Stream
I Phase 1 Liner
Phase 2 Sacrificial Liner

NOTES:
1) SR6 is based on Operations Scenario A, though with 300 mm/yr
infiltration applied over the phase 2 ECM area to represent a

---- ECM Outline compromised sacrificial liner;
[ wWaste Management Area 2)  For this simulation the high water table condition was applied
C—J Swamp 3) Particle traces are shown from the WTP exfiltration gallery;
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Groundwater Flow Model Results — SR6 (Compromised

PREPARED CWT i s .
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DESIGN NFB

REVIEW SD

PROJECT No. PHASE Rev. FIGURE
APPROVED sD 1547525 4300 2 4.16




Official Use Only 232-509249-REPT-001 Rev 5

SCENARIO 1 -BLAST ZONE 6x104 m/s SCENARIO 2 - BLAST ZONE 1x104 m/s SCENARIO 3 -BLAST ZONE 5x10° m/s LEGEND
W6 == Model Boundary
° BH27 N N | e Extent of ECM Berm
o= == Swamp
Roads (existing)
= NSDF Boundary
© Monitoring Well Location
Separation between the Primary
Liner and the Simulated Water
Table (m)
9
8
T
6
5
4
3
2
15
1
4]
-
e
3
Blast-D d Zone Hydrauli Hydraulic Conductivity Rati e o
Scenario | 2% Camgget. .f"e /y rautic yB'lra“t'g O”t “IC t"" tyR allo - CANADIAN NUCLEAR LABORATORIES LTD. NEAR SURFACE DISPOSAL FACILITY
- on “gE"’(;4y (m’s) as 0";’5‘(’)0?) act =oc CHALK RIVER, ONTARIO
2 1E-04 2,500 CONSULTANT YYYY-MM-DD 2019-07-18 TITLE
3 5E-05 1,250 — o GROUNDWATER FLOW MODEL RESULTS — SR7 (BLAST
4 1E-05 250 NOTES: — — DAMAGED ZONE HYDRAULIC CONDUCTIVITY)
5 8E-06 200 1) Primary liner elevations based on 100% design drawing B1550- f— -
6 1E-06 25 106120-102-01-GA-D (provided by AECOM). PROJECT No PHASE Rev, FIGURE

APPROVED sp 1547525 4300 2 4.17
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5102000

5101500

5101000

316000

316500 317000 317500
Simulated Groundwater Discharge to Surface Water Features
Calibrated Groundwater  Post-Closure Percent Change
Post-Closure X .
Flow Model Cover Intact, no Cover Intact. with ET Following Application
(High Water Table) ET ’ of ET
East Swamp (upstream of weir) 101 168 114 -32%
East Swamp (downstream of weir) -91 -63 -83 -31%
T-16 Stream -137 -137 -137 0%
Main Stream -53 -50 -53 -5%
Perch Lake Swamp 318 367 248 -32%
Perch Lake 335 335 331 -1%
Perch Creek 271 272 270 0%
Sum: 743 892 691 -22%
LEGEND
— Model Boundary TONTES:t' lues in the table indicat t infiltration t dwat
— Simulated Change in Water Table Elevation — ) egative values In the table Indicate a net infiltration to grounawater
Calibration minus Forecast (m)
Stream
---- ECM Ouitline
[ Waste Management Area
[ Swamp
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CHALK RIVER, ONTARIO
CONSULTANT YYYY-MM-DD 2019-07-18 TITLE
S—— owr Groundwater Flow Model Results — SR8
- (Evapotranspiration Applied to Pond Infiltration)
’ GOLDER osson NFB
REVIEW sb PROJECT No PHASE Rev FIGURE
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10 m3/day discharged to the Exfiltration Gallery

20 m3/day discharged to the Exfiltration Gallery

30 m3/day discharged to the Exfiltration Gallery
(Base Case)

o
L9

50 m3/day discharged to the Exfiltration Gallery

60 m3/day discharged to the Exfiltration Gallery

LEGEND

- Model Boundary
— Simulated Water Table Elevation (masl)

Groundwater Particle Traces

70 m3/day discharged to the Exfiltration Gallery

40 m3/day discharged to the Exfiltration Gallery

~ A
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®
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PROJECT

NEAR SURFACE DISPOSAL FACILITY
CHALK RIVER, ONTARIO

0 to 1-year
1to 2-year Notes:
— 210 S-year 1. Groundwater elevations and particle tracking based on High
5 to 25-year Water Table recharge conditions. S ——— v 0100718 S
Stream - S — owr GROUNDWATER FLOW MODEL RESULTS - SR9
---- ECM Outline "% - (EXFILTRATION GALLERY DISCHARGE RATE)
[ Waste Management Area ?ﬁ " Golder - e
[ Swamp ASSOCiates REVIEW sb PROJECT No PHASE Rev FIGURE
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Borehole Logs
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PROJECT: 1546969 RECORD OF BOREHOLE: 15'2 SHEET 1 OF 2

LOCATION: N 5101773.0 ;E 316630.0 BORING DATE: February 3-4, 2016 DATUM:
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
gu | w 9 o S 20 40 60 80 10° 10° 10" 10° 35 OR
I 3 T|EEV | 8 | S SHEAI‘R STREN‘GTH n‘at v +‘ a-e W‘ATER C‘ONTENT‘ PERCEI‘\IT Ei STANDPIPE
= DESCRIPTION %) . - [
Es| 2z b = N INSTALLATION
& z é DEPTH 2 i g Cu, kPa remV.& U- O Wp w wi <D( %
o 8 = (m) pur}
« @ 20 40 60 80 20 40 60 80
GROUND SURFACE 185.80
[ ° TOPSOIL - (ML) sandy SILT; dark brown [E==] 000 ]
- to black 11 o015 1
i (SM) SILTY SAND; brown; BN P 11884 O ]
B non-cohesive, moist, loose ] 046 i
- (SM) SILTY SAND, trace to some i S T
B gravel; brown to grey brown, contains d 7
B cobbles and/or boulders (GLACIAL 7 ]
- TILL); non-cohesive, moist, dense to 7 ]
- very dense 2 |ss|34 O ,
i g ]
| i — i
- 6 ] ]
i o ]
B Y 3 |ss|62 O ]
2 oh .
B 0 - ]
- ! 4 |ss|>50 9 i
i or — i
i # ]
B | i
I _]
B B — i
i s 5 |ss|100 0 ]
B Y i
B W i
B ] i
-, 2 N
B K 6 |Ss|9 @) ]
B /) — i
i 2 % i
: 8 o I ]
B 5|3 7 | ss|[>50 1) ]
B 5|8 ] i
=) e} I
i 2T ) ]
— 5| | 2 _]
- HE or 8
| gla ]
- E 4 ]
= = Y 8 | ss|>50 @] 1
B g i
i oo i
B 7 ]
[ o ]
= é § E— }
B 9 |SS|>50 @] ]
9 -
B o ]
- or ]
T 178.94 R
. (SM) S_ILTY SAND, trace to some 6 686) 0 | ss |50 o N
B gravel; grey brown, contains cobbles i
L and/or boulders (GLACIAL TILL); ’ ,
- non-cohesive, moist, very dense 2 E
- ? ]
i g ]
i Y 11 | 8S|>50 @] i
C # N
i o ]
= %) }
i o 12 | SS|>50 o ]
i g ]
B ) i
[ g -
i A I — ]
- % 13 | S |>50 @] E
i g — -
i 9 ]
i o4 ]
- - ] 2t R e |
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM
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PROJECT: 1546969 RECORD OF BOREHOLE 1 5-2 SHEET 2 OF 2
LOCATION: N 5101773.0 ;E 316630.0 BORING DATE: February 3-4, 2016 DATUM:
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
Ow [ w Q S 20 40 60 80 10° 10° 10" 10° 35 OR
T o 2 lewev| B w2 SHEAR STRENGTH natV +‘ Q-e@ WATER CONTENT PERGENT ER STANDPIPE
=uw < 10 (a5 nat V. - ol
RS é DESCRIPTION £ berrl £ |2 2 2o kPa B 0O W 82 INSTALLATION
4 15 | 2 S wp b——aeY——wi <3
@ « @ 20 40 60 80 20 40 60 80
| --- CONTINUED FROM PREVIOUS PAGE ---
L (SM) SILTY SAND, trace to some |
- ‘E| gravel; grey brown, contains cobbles B
B & | and/or bouiders (GLACIAL TILL); ’ b
i 5|3 non-cohesive, moist, very dense 2 ]
B g g o ]
i 5 S b 14 | SS |>50 O ]
| gla % i
— 1 £ _|
i g 7 :
i 7 17430 ]
- End of Borehole 11.41 1
B Auger Refusal h
| Open borehole dry 1
| upon completion of 1
— 12 drilling —

20
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DEPTH SCALE LOGGED: RI
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PROJECT:

1546969

LOCATION: N 5101600.0 ;E 316652.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: February 5, 2016

15-3

SHEET 1 OF 1
DATUM:

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

Auger Refusal

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w % SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20 PIEZOMETER
< = \ <Z
o | ) § 20 40 60 80 10°  10°  10*  10° zZE OR
E = z 5 wle | 1 | | | I I L Euw STANDPIPE
Fu| g DESCRIPTION < [BBV-f @ | & | § | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F INSTALLATION
&= E = [bePtH| S | £ | 2| Cu kPa remV.® U- O w oa
° 18 Elm 2] |3 wpb——oW——w <5
@ » o 20 40 60 80 20 40 60 80
GROUND SURFACE 186,30
L | 186.
| (SM) SILTY SAND; brown to dark brown, 0.00 |
- contains organic matter, rootlets and o B
- ash; non-cohesive, moist, very loose 152-2; 1 |ss| 1 ]
B (SM) SILTY SAND, trace to some ’ o) ]
L gravel; brown to grey brown; I R
- non-cohesive, moist to wet, compact to E
i very dense ]
- 2 |ss |17 o ]
i v rsazs| | .
- (SM) SILTY SAND, trace to some B 1.52 ]
i z gravel; brown to grey brown, contains 3 |ss|e2 o ]
i | cobbles and/or boulders (GLACIAL 7 ]
., ‘g TILL); non-cohesive, moist, dense to 79 - _|
B 5| 2| very dense o i
2| ©
5 32 ]
B 1= Y] I ]
5 % § 4 ]
5 i ]
- £ oh 4 |ss|ss o i
B E ]
= g i .
-, 4 ]
6
7 5 |Ss|33 O
%
6 u
s I
4 %)
K 6 |SS|53 @)
A I
G 18173 S5 [>50
End of Borehole 4.57

Open borehole dry
upon completion of

[ drilling R
L 6 _
_— _
L g _
I ]
L ;

DEPTH SCALE LOGGED: RI

1:50 CHECKED: AM
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MIS-BHS 001 1546969.GPJ GAL-MIS.GDT 04/11/16 JM

PROJECT: 1546969 RECORD OF BOREHOLE 1 5'4 SHEET 1 OF 1
LOCATION: N 5101456.0 ;E 316482.0 BORING DATE: February 8, 2016 DATUM:
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
Ow [ w Q S 20 40 60 80 10° 10° 10" 10° 35 OR
T o 2 lewev| B w2 SHEAR STRENGTH natV. + Q- ® WATER CONTENT PERGENT ER STANDPIPE
Fe DESCRIPTION < 12 a3 nat V. B Er
&= é g DEPTH % bl g Cu, kPa remV.® U- O Wp w w S g INSTALLATION
o 8 = (m) z pur} -
« @ 20 40 60 80 20 40 60 80
GROUND SURFACE 17170
- 0 g8 TOPSOIL - (SM) SILTY SAND; black ;HH 0.05 D i
B <| g| (SM) SILTY SAND, trace gravel; dark 1 |ss|51 ]
B 2 E brown, contains rootlets (GLACIAL i O ]
| & |&| TILL); non-cohesive, moist, very dense %) 17119 [——| ]
- End of Borehole 051 E
i Auger Refusal 1
| Open borehole dry 1
— 1 upon completion of —
- drilling 1
I |
L 3 |
R |
I -
L 5 |
I |
L 5 |
L 4 -
L .
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM




Official Use Only 232-509249-REPT-001 Rev 5

PROJECT: 1546969 RECORD OF BOREHOLE: 15'5 SHEET 1 OF 1

MIS-BHS 001 1546969.GPJ GAL-MIS.GDT 04/11/16 JM

LOCATION: N 5101316.0 ;E 316568.0 BORING DATE: February 9, 2016 DATUM:
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
Ow [ w Q S 20 40 60 80 10° 10° 10" 10° 35 OR
E| 2 T ey | G w3 : ‘ ‘ e ‘ : : ‘ Eu STANDPIPE
=w < | @ |a |5 | SHEARSTRENGTH natV. + Q- WATER CONTENT PERCENT s~
& s é DESCRIPTION g DEPTH % i g Cu, kPa remV.® U- O W é 5% INSTALLATION
a o] m | Z e} Wp F—"©%"— Wi 3
s3] = —
« @ 20 40 60 80 20 40 60 80
GROUND SURFACE 160.90
- ° _| TOPSOIL - (SM) SILTY SAND, trace F==] o000 ]
- v | gravel; black, with cobbles; E-—] 160.67 Bentonite Seal % E
- 8 Z |\non-cohesive, wet, very loose 0231 1 |ss| 3 o) |
B 2| E| (SM) SILTY SAND, trace to some 4 ]
- g || gravel; grey brown, contains cobbles 4 E— Silica Sand 1
- § E| and/or boulders (GLACIAL TILL); 5 B
- 3| non-cohesive, wet, very dense o 32 mm Diam. PVC | ]
i “‘ 2 |sS|>50 . . i
— ! P4 159.83 #10 Slot Screen
B End of Borehole 1.07 ]
| Auger Refusal WL in open ]
B borehole at 0.20 m i
| depth below i
B ground surface i
| upon completion of i
- drilling i
I |
L 3 |
R |
I -
L 5 |
I |
C N
N N
L ]
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM




Official Use Only 232-509249-REPT-001 Rev 5

PROJECT: 1546969 RECORD OF BOREHOLE: 15'6 SHEET 1 OF 1

MIS-BHS 001 1546969.GPJ GAL-MIS.GDT 04/11/16 JM

LOCATION: N 5101486.0 ;E 316599.0 BORING DATE: February 9, 2016 DATUM:
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
Ow [ w Q S 20 40 60 80 10° 10° 10" 10° 35 OR
2 = & |eey | G lwl|S ‘ I ‘ oTe ‘ ‘ ‘ ‘ = STANDPIPE
=gt} < | @ |a |5 | SHEARSTRENGTH natV. + Q- WATER CONTENT PERCENT o~
RS é DESCRIPTION £ berrl £ |2 2 2o kPa B 0O W 82 INSTALLATION
o ] s m | Z ] Wp ———S"——WI <5
o = —
» o 20 40 60 80 20 40 60 80
L, GROUND SURFACE 174.80
i TOPSOIL - (ML) sandy SILT; black EZZ] oo ]
i (SM) SILTY SAND, trace gravel; brown | ||| 015 %26 Bentonite Seal 1
i | to grey brown; non-cohesive, moist to Eah 1881 o 1
i &| wet, compact 11 ]
| z |
B ?1;.), 2 Silica Sand 7] i
= Ed 5 .
N ]
B I 2 2 |ss|14 ]
; 173.58
- 2 mm Diam. PV 1
- g (SM) SILTY SAND, trace to some £ 122 imms'?m éacr;::en ¢ ]
B « | gravel; grey brown, contains cobbles b
i and/or boulders (GLACIAL TILL); 7 — ]
5 non-cohesive, moist to wet, compact 2 17307 3 |SS|>%0 @) 1
- End of Borehole 173 E
B Auger Refusal ; ]
— 2 WL in Screen at —
| 0.96 m depth 1
| below ground 1
B surface on Feb. 10, 1
- 2016 1
I _]
L, _]
L 5 ]
- _]
I _]
C N
N N
L ]
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM




MIS-BHS 001 1546969.GPJ GAL-MIS.GDT 04/11/16 JM

Official Use Only

232-509249-REPT-001 Rev 5

PROJECT:

1546969

LOCATION: N 5101595.0 ;E 316510.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: February 9, 2016

15-7

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 1

DATUM:

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
o | & = c . 3z PIEZOMETER
Ow | W o S 20 40 60 80 10°  10°  10* 10° 35 OR
» E = z 5 wle | 1 | | | I I L Euw STANDPIPE
=T O DESCRIPTION < [BBV-f @ | & | § | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F
FL | 2 < = % INSTALLATION
] g DEPTH| S | 2| CukpPa remV.& U- O w o9
4 15 | 2 S wp b——aeY——wi <3
@ « @ 20 40 60 80 20 40 60 80
GROUND SURFACE 174.50
L & - -
TOPSOIL - (SM) SILTY SAND; dark T oos Native Backfil k)
brown to black
i (SM) SILTY SAND; dark brown; | 17400 1 |SS| 7 O Bentonite Seal
B non-cohesive, moist, loose - 0.41 R X
SN S,
(SP) SAND; brown to grey brown, L — S
stratified; non-cohesive, moist, loose S ool
. % il
i R 2 |ss|6 o} bl
o oo
- o & &
L . oo
. . S 5
i = | 17298 O & K
L (SM) SILTY SAND, trace to some o 152 ol
f 3 |ss|10 (S
- gravel; brown to grey brown, contains o R K
cobbles and/or boulders (GLACIAL 4 Native Backfil  §3 £
N TILL); non-cohesive, moist, compact to 2 - KA B
2 74 P P
dense % 5B
oo
B = oo
- 5} o — oo
o oo
z Z ool
55 &K
- 2|3 o 4 |ss |27 @) K
- Z|1T & &
o€ i oo
HE - & &
i l=] %! oo
SRRE S 5
- £ oo el
- S 5 |ss|30 o e
B &
B 7 Bentonite Seal
B %
B é § Silica Sand
B A
L, %
- 2r
B H 170.08
- (SW) SAND, fine to coarse; brown; 4.42 _
- non-cohesive, wet, very loose 457 32 mm Diam. PVC
| 6 |ss|a6 o #10 Slot Screen
B (SM) SILTY SAND, trace to some
L gravel; grey brown, contains cobbles 9
— 5 and/or boulders (GLACIAL TILL); % | & ::
I non-cohesive, wet, dense ) :::
i &
i || 169.01 Cave
| End of Borehole 5.49
L Auger Refusal
- WL in Screen at
- 3.21 m depth
— 6 below ground
- surface on Feb. 10,
| 2016
— 7
— 8
— 9
— 10
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM




MIS-BHS 001 1546969.GPJ GAL-MIS.GDT 04/11/16 JM

Official Use Only

232-509249-REPT-001 Rev 5

PROJECT: 1546969
LOCATION: N 5101512.0 ;E 316360.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: February 8, 2016

15-8

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 1

DATUM:

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION A HYDRAULIC CONDUCTIVITY,
w o RESISTANCE, BLOWS/0.3m N k, cm/s 20
2, | E = = . iz PIEZOMETER
ow | w S! S 20 40 60 80 10°  10° 10t 10° &5 OR
mE = z 5 wle | 1 | | | I I L Euw STANDPIPE
El| o DESCRIPTION < |EEV| @ | & | S | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT ak
= = Z |22 cuke V.® U.O Qy INSTALLATION
m o é DEPTH| 5 = u, kPa remV. - w ag
o o 1 m|Z ] Wp F—"—"—WI 3
@ « @ 20 40 60 80 20 40 60 80
L, GROUND SURFACE 174.30
TOPSOIL - (SM) SILTY SAND; dark 005 Native Backfil k)
brown to black
(SM) SILTY SAND; dark brown, contains 11883 o Bentonite Seal
rootlets; non-cohesive, moist, very loose R RO
Ky XS
17361 & K
(SP) SAND; brown to grey brown, 069} &K
contains silty sand seams; ;::: ;:::
— 1 non-cohesive, moist, loose to compact Sl
2 |ss|5 o [l
s
& &
Ky XS
— & &
& &
I Ky XS
Ky XS
Ky XS
& K
3 |ss| 9 O :::: ::::
XA X2
& K
— 2 ol
oo
oo
oo
- ol
oo
oo
s
4 |ss |11 O & K
KX KX
oo
oo
oo
s
- s - s
oo
oo
s
i ©
& K
Native Backfil K5 K]
] oo
il
= & K
£ & K
— 4 & (oS
2 6 |sS|21 e} S
8|2 [l
5| s
2|z & K
2| oo
A s
5|18 — Pl
a|o oo
£ oo
£ sl
S 7 |ss|13 o} & K
[ 5| |S & &
KX KX
oo
oo
oo
oo
— sl
o s
168.66 KA B
- 8 |SS|23 oo
(SM) SILTY SAND, some gravel; grey 5.64 oS flle%
brown, contains cobbles and/or boulders o & K
L 5 (GLACIAL TILL); non-cohesive, moist to ’ — :::: ::::
wet, compact to very dense ) I :::: ::::
< & K
s
] 9 |Ss|22 O :z:i :z:i
7 Sl
7 s
1 Bentonite Seal
| 7 7]
Y -
§ 10 | SS |50 O Silica Sand Vi
)
)
vl 1 |Ss|73 (@]
— 8 4 32 mm Diam. PVC
§ #10 Slot Screen
)
)
2 16546
End of Borehole 8.84
— 9
Auger Refusal WL in Screen at
7.24 m depth
below ground
surface on Feb. 10,
2016
— 10
DEPTH SCALE LOGGED: RI
1:50 CHECKED: AM
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-1 - Overburden '
Project Number: TZ16018 Drilling Location:  ECM (N5101509, E316361) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 14 Oct 16 Date Completed: 14 Oct 16
- — | wheeler
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(LEESO ur. eaT'c','fj (LEL) 5 COM“gENTS
X = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | €8l 8| =]z C N L [» coveem 2 Tovem)| B8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
8 ° ) g z E § A Remoud @ Remould We w W g:(' (%)
f:j 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 1745 m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z SA Sl cL
S light brown L i
(Disturbed) SILTY SAND - .
trace gravel SS 1 63 2 D o
moist B 1 9
f 174 —
ss| 2 |e7 | 6 [' 1o o
B h 5
e a734] - ]
light brown to brown 14 B 173 —
SAND / SILTY SAND B 1
trace gravel | i
compact to very dense SS 3 7 " r i o 03
moist -2 4
ss 4 75 | 10 | 727 5 %% 91 9)
oy ]
SS 5 75 14 [ 1 O 06
r 171 —
[ 4 i
SS 6 75 32 r N O 07
- 170 ]
SS 7 75 18 o s ] ©] 510
- 169
SS 8 67 17 ] O o 5
grey L6 i
sand seam —
SS 9 88 40 B i e] o 62 32 3
5 168 | °
7 i
E 167 -
SS 10 75 70 [ 8 ] ] 12
- 166
o i
- B Note: Where N-value is in format,
B 1 9 e.g., 96/28, N-value is 96 blows for
SS 11 63 |96/28 | ] ol o 28 cm penetration.
5 165 | 28| 13

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard
Scarborough, Ontario, M1R 3C3
Canada

Tel. No.: (416) 751-6565
amecfw.com

Groundwater at completion of borehole could not be measured due to drilling fluid used

~~ in rock coring.

present and require interpretative assistance from

details as pi do not i a gh under of all i
a qualified i i Also, information should be read in with the
issi and the il ion of le Log'.

report for which it was

Scale: 1:53
Page: 1 of 2

Confintied on Next Paae.




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-1 - Overburden \J
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
) ) . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(EL) m Tov(Ey | © COM'\gENTS
S = =
5 < E |OSPT DO PPT @ DCPT 2 4 6 8 <z
5 DESCRIPTION s |2 |gl8 z i L[> coveem & Toveem | £8 GRAIN SIZE
s S| 3| S| 2| E | G [MOvane NiconVane 100 200 300 400 Ls DISTRIBUTION
= z .y g - Intact Intact
§ % % a)z; > ':_: E A Remould @ Remould We w Wo a :(' (%)
S < s
,5? g E % E & 3 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 5
i ) 7] 4 ) =) ] 20 40 60 80 20 40 60 80 ZZ GR SA Sl CL
o0
B 1643| SS | 12 | 67 [50M0[ . 0 0.
End of Overburden Drilling Due to Auger10.2 i !
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH2-1 - Rock")
End of Rock Coring at 20.7 m depth
details as p do not i a gh under of all i iti present and require interpretative assistance from
a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.

Page: 2 of 2




Official Use Only

232-509249-REPT-001 Rev 5

Refusal

Rock Coring Started

BEDROCK

End of Overburden Drilling Due to Auger

For rock core details, see "RECORD OF
BOREHOLE No.: BH2-2 - Rock"

End of Rock Coring at 10.2 m depth

RECORD OF BOREHOLE No. BH2-2 - Overburden '
Project Number: TZ16018 Drilling Location:  ECM (N5101360, E316468) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 11 Oct 16 Date Completed: 11 Oct 16
- — | wheeler
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(L;So ur. eaT'c','fj (LEL) 5 COM“gENTS
- B E |oser O PPt @ DoPT 2 4 6 8 =
5 DESCRIPTION s tlgl8| =z i |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
3 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 1| Geodetic Ground Surface Elevation: 163.6 m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S| CL
— About 80 mm TOPSOIL 1—63-?_ L 7 Note: Where N-value is in format,
—— e - | ] e.g., 50/3, N-value is 50 blows for
(Disturbed) SILTY SAND SS 1 75 8 I 10 o 13 3 cm penetration.
trace gravel B -
o Mest_ 1630 163 —
brown 0.7 B 1 50
SILTY SAND SS 2 90 50/3 | a O
trace to some gravel 162.6 L 4 3 10
moist 1-?

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater at completion of borehole could not be measured due to drilling fluid used

~~ in rock coring.

Scarborough, Ontario, M1R 3C3
Canada

Tel. No.: (416) 751-6565
amecfw.com

present and require interpretative assistance from

report for which it was

details as pi do not a gh under of all i
a qualified i i Also, information should be read in with the
issi and the il ion of le Log'.

Scale: 1:53
Page: 1 of 1




Official Use Only

232-509249-REPT-001 Rev 5

Rock Coring Started

BEDROCK

(for rock core details, see "RECORD OF
BOREHOLE No.: BH BH2-3 - Rock")

End of Rock Coring at 12.2 m depth

RECORD OF BOREHOLE No. BH2-3 - Overburden ¥
Project Number: TZ16018 Drilling Location:  ECM (N5101213, E316595) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 7 Oct 16 Date Completed: 7 Oct 16
- — | wheeler
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(L;So ur. eaT'c','fj (LEL) 5 COM“gENTS
= B E |oser O PPt @ DoPT 2 4 6 8 =
5 DESCRIPTION s |t |28 z i |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha B O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
8 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 157.5m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
L brown to grey 1573 - i Note: Where N-value is in format,
(Disturbed) SAND / SILTY SAND O.Ifr - B e.g., 50/10, N-value is 50 blows for
some gravel, some clay SS 1 75 7 F 10 0, 10 cm penetration.
moist ] B 1 20
—————————————— - 157 —|
brown to i
SILTY SAND I i
trace gravel - N
moist - ]
SS 2 38 1" - ] O 029
156.1 B 1 50
End of Overburden Drilling Due to Auger 1.4 10 43
Refusal

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard
Scarborough, Ontario, M1R 3C3

Groundwater at completion of borehole could not be measured due to drilling fluid used
~~ in rock coring.

gh under
information should be read in

of all

with the report for which it was

Canada ole details as p d, do not a
Tel. No.: (416) 751-6565 2 gualified Getechnic: Also, e
amecfw.com

le Log'.

present and require interpretative assistance from

Scale: 1:53
Page: 1 of 1
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Project Client:

Project Number:

TZ16018

RECORD OF BOREHOLE No. BH2-4 - Overburrden

Canadian Nuclear Laboratories Ltd.

Drilling Location:

ECM (N5101195, E316711)

\

&

Driling Method:

200 mm_Hollow Stem Augering / Rock Coring

amecfw.com

. — - . . (HQ) : damec
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ]c t
oster
Project Location: Chalk River, ON Date Started: 12 Oct 16 Date Completed: 12 Oct 16 Wheeter
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 [ € |OSPT DO PPT ® DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z - N .| coviepm) 4 TovEem| £8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
o E ——oc—o
f:j 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
5| Geodetic Ground Surface Elevation: 157.7 m o | o || o | o | m 20 40 60 80 20 40 60 80 2z | ©R SA Sl o
TOPSOIL (100 mm thick) 155;?_ L ] Note: Where N-value is in format,
- 5'97 prown . - i e.g., 50/10, N-v_alue is 50 blows for
(Disturbed) SAND / SILTY SAND SS 1 67 6 I 40 30 10 cm penetration.
trace g_ravel B 1
e astd :
grey/brown 0.7 B 157
SAND / SILTY SAND = B
trace gravel 1 i
loose to very dense sS 2 63 12 b 10 029
moist to wet B —
SS 3 50 9 - 1%6 . O o,
= i 23
— 2 4
some gravel B 7
SS 4 38 24 | i O 1 22 59 18 1
I 155 —
-3 i
SS 5 29 30 [ T O] 09
5 154
______ L4 N
inferred cobbles/boulders B 7
ss | 6 0 |50M15[ i %,
B i 15
5 153
I ] 50
SS 7 31 [50/10 5 N O o 29 39 29 3
152.5 B 10 10
End of Overburden Drilling Due to Auger 5.2
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH2-4 - Rock")
End of Rock Coring at 16.0 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
— 9.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
S issi and the il ion of le Log'.

Page: 1 of 1
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Refusal

Rock Coring Started

BEDROCK

BOREHOLE No.: BH2-5 - Rock")

End of Overburden Drilling Due to Auger

(for rock core details, see "RECORD OF

End of Rock Coring at 12.2 m depth

RECORD OF BOREHOLE No. BH2-5 - Overburden ¥
Project Number: TZ16018 Drilling Location:  ECM (N5101478, E316940) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 27 Sep 16 Date Completed: 28 Sep 16
wheeler
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(L;So ur. eaT'c','fj (LEL) 5 COM“gENTS
= B E |oser ot @ DceT 2 4 6 8 -
5 DESCRIPTION s tlgl8| =z i |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
8 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 193.1 m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
L brown/light brown L 193 ] Note: Where N-value is in format,
(Disturbed) SILTY SAND - i e.g., 50/10, N-value is 50 blows for
trace gravel, with wood pieces and organics SS 1 42 9 B 4 0 o 18 10 cm penetration.
e __ 194 - ]
grey 0.7 B ]
SILTY SAND B ] 50
trace to some gravel, rock fragments SS 2 44 | 5010 |— 1 4 O o
very dense 191.9 192 —| 10 2
mosit 14

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater at completion of borehole could not be measured due to drilling fluid used

~~ in rock coring.

Scarborough, Ontario, M1R 3C3

present and require interpretative assistance from

Canada details as p do not i a igh under of all iti
. . a qualified i i Also, information should be read in with the
Z;IéNo..c(;trLG) 751-6565 e and the . ion of e Log".

report for which it was

Scale: 1:53
Page: 1 of 1
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Project Number:

Project Client:

TZ16018

RECORD OF BOREHOLE No. BH2-6D - Overburden

ECM (N5101456, E316895)

Drilling Location:

Canadian Nuclear Laboratories Ltd.

Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring

\

&

amecfw.com

. — - . . (HQ) : damec
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ]c t
oster
Project Location: Chalk River, ON Date Started: 27 Sep 16 Date Completed: 27 Sep 16 Wheeter
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 [ € |OSPT DO PPT ® DCPT 2 4 6 8 <z
3 DESCRIPTION @ é s | 5 z ' & CoV(ppm) 4 Tov(pem) | =3 GRAIN SIZE
5 g E 2| g € | & |MTOVane* Nilcon Vane* 100 200 300 400 wk DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
L2 < s
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
S | Geodetic Ground Surface Elevation: 191.6 m o | o | x| o | o | m 20 40 60 80 20 40 60 80 £z GR SA St o
o brown L i
(Disturbed) SILTY SAND - B
trace gravel, with organics SS 1 29 3 F € o
moist B 1 9
191 —
inferred cobbles/boulders B i
with rock fragments 190.7
End of Overburden Drilling Due to Auger 0.9
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH2-6 - Rock")
End of Rock Coring at 11.9 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
— 9.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
S issi and the il ion of le Log'.

Page: 1 of 1
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Project Number:
Project Client:
Project Name:

Project Location:

RECORD OF BOREHOLE No. BH2-6S - Overburden

TZ16018

Canadian Nuclear Laboratories Ltd.

Driling Method:

Multidisciplinary Subsurface Investigation for NSDF

Drilling Machine:

Chalk River, ON

Date Started:

Drilling Location:

ECM (N5101456, E316895)

200 mm_Hollow Stem Augering / Rock Coring

(HQ)
Truck Mounted Drill

27 Sep 16 Date Completed: 27 Sep 16

\

&

amec
foster
wheeler

Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 < E |[oset O PP @ DCPT 2 4 6 8 <z
[ -

5 DESCRIPTION e | E| 8|8 | = =z - N .| coviepm) 4 TovEem| £8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o

3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
o E ——oc—o
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
S | Geodetic Ground Surface Elevation: 191.6 m o | o | x| o | o | m 20 6080 20 40 60 80 £z GR SA St o
o brown B i o

(Disturbed) SILTY SAND 1914 SS ! 81 5 [ P 12
trace gravel, with organics 0.
moist
End of Overburden Drilling Due to Auger
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH2-6B - Rock")
End of Rock Coring at 10.7 m depth

Amec Foster Wheeler Y No freestanding groundwater measured in open borehole on completion of drilling.

Environment & Infrastructure =

104 Crockford Boulevard

Scarborough, Ontario, M1R 3C3

Canada details as pi do not a gh under of all i present and require interpretative assistance from

Tel. No.: (416) 751-6565 a quali_ﬁe(_i i i {C\Iso, ) informatior: should be read in with the ical report for which it was Scale: 1:53

amecfw.com and the of Log'. Page: 1 of 1
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Project Number:

Project Client:

TZ16018

RECORD OF BOREHOLE No. BH2-7 - Overburden

Drilling Location: ~ ECM (N5101650, E316753)

Canadian Nuclear Laboratories Ltd.

Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring

\

&

amecfw.com

. — - . . (HQ) . damec
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine: ~ Track Mounted Drill ]c t
oster
Project Location: Chalk River, ON Date Started: 6 Oct 16 Date Completed: 6 Oct 16 Wheeter
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z . Ni |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
o E ——oc—o
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 191.8m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
S light brown L R Note: Where N-value is in format,
(Disturbed) SILTY SAND - B e.g., 50/10, N-value is 50 blows for
trace gravel SS 1 63 21 | 1 O o 10 cm penetration.
moist B ] 10
T £ I | ]
light grey 0.7 B 191 -
SILTY SAND / SAND AND SILT = -
trace gravel — 1 - 50
very dense ss | 2 | 21 [s0M3[ N Ne o
moist B B
rock fragments at tip of spoon B i
B ] Auger sample collected
B 190 50
SS 3 17 | 5010 i 18) 05 8 50 38 4
2 .
B ] Hard augering / grinding
ss | 4 0 : 1
- 189 —
inferred cobbles/boulders - i 50
ss | 5 | 38 |s0M4[ 3 ] O o 31 55 13 1
I ] 14 8
s 188
- 4 .
LI = b 50,
End of Overburden Drilling Due to Auger 4.5 8
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH2-7 - Rock")
End of Rock Coring at 14.8 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
— 9.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
S issi and the il ion of le Log'.

Page: 1 of 1
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RECORD OF BOREHOLE No. BH2-8 - Overburden

\

Project Number: TZ16018 Drilling Location:  ECM (N5101556, E316528) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(NQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?mEC
oster
Project Location: Chalk River, ON Date Started: 27 Sep 16 Date Completed: 27 Sep 16
wheeler
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(L;So ur. eaT'c','fj (LEL) 5 COM“gENTS
X = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | £l 8|8 z i |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha B O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
8 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| Geodetic Ground Surface Elevation: 174.5 m %] %] 4 %) [=) ] 20 4 60 80 20 40 60 80 ZZ SA S| CL
o brown SS 1 100 | 50/3 | — O [ 28 Note: Where N-value is in format,
(Disturbed) SILTY SAND 1742 - 1 3 e.g., 50/3, N-value is 50 blows for
some gravel 0. o 7 3 cm penetration.
moist B 174 —]
End of Overburden Drilling Due to Auger - 1
Refusal F i
Rock Coring Started o ]
r 173 -
r 172 -
C 171
r 170 -
BEDROCK r ]
(for rock core details, see "RECORD OF B T
BOREHOLE No.: BH SH-2 - Rock") — 5 h
C 169
; 6 :
r 168 —
C 167 -
; 8 :
B 166
-9 ]
End of Rock Coring at 10.2 m depth I i
- 165 —

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater at completion of borehole could not be measured due to drilling fluid used
~~ in rock coring.

Scarborough, Ontario, M1R 3C3

Canada ole details as p d, do not a
Tel. No.: (416) 751-6565 2 gualified Getechnic: Also, e
amecfw.com

le Log

gh under
information should be read in

of all i
with the

present and require interpretative assistance from

report for which it was

Scale: 1:53
Page: 1 of 1
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RECORD OF BOREHOLE No. GH1-1 - Overburden

\

Due to Auger Refusal
Rock Coring Started

BEDROCK

(for rock core details, see "RECORD OF
BOREHOLE No.: GH1-1 - Rock")

End of Rock Coring at 32.9 m

depth

Project Number:  TZ16018 Drilling Location: ~ Geophysical (N5101369, E316355) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(NQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?mEC
oster
Project Location: Chalk River, ON Date Started: 12 Oct 16 Date Completed: 13 Oct 16
- — | wheeler
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
X = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION s | E| 8|8 z C N L [» coveem 2 Tovem)| B8 GRAIN SIZE
o < S < ha B O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W g 3 (%)
L2 < s
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 1| Geodetic Ground Surface Elevation: 161.5 m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S| CL
- About 150 mm TOPSOIL 161.3 L - Note: Where N-value is in format,
— T T T 7 Td4darkbrown 021 - — e.g., 50/10, N-value is 50 blows for
(Disturbed) SILTY SAND SS 1 63 6 I 10 013 10 cm penetration.
trace gravel, with organics B 161 —
moist 160.8 i
T T T 7 Tgreybrown T 0.7 B i
SILTY SAND - B
trace gravel, trace clay, inferred cobbles/boulders 1 b
dense to very dense sS 2 92 46 L ] o o
moist B B
C 160 —
SS 3 100 90 [ , . @] o 10
I R 50
B ] O
r ] 3
158.9 5 159 7]
End of Overburden Drilling 26

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater at completion of borehole could not be measured due to drilling fluid used

~~ in rock coring.

Scarborough, Ontario, M1R 3C3
Canada

Tel. No.: (416) 751-6565
amecfw.com

details as pi do not a gh under of all i
a qualified i i Also, information should be read in with the
issi and the il ion of le Log'.

report for which it was

present and require interpretative assistance from

Scale: 1:53
Page: 1 of 1




Official Use Only
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RECORD OF BOREHOLE No. GH1-2 - Overburden

\

Project Number:  TZ16018 Drilling Location: ~ Geophysical (N5101373, E316380) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(NQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?mEC
oster
Project Location: Chalk River, ON Date Started: 13 Oct 16 Date Completed: 14 Oct 16 Wheeter
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 [ € |OSPT DO PPT ® DCPT 2 4 6 8 <z
3 DESCRIPTION @ é s | 5 z ' & CoV(ppm) 4 Tov(pem) | =3 GRAIN SIZE
5 g E 2| g € | & |MTOVane* Nilcon Vane* 100 200 300 400 wk DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
L2 < s
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
S | Geodetic Ground Surface Elevation: 1644 m o | o | x| o | o | m 20 40 60 80 20 40 60 80 £z GR SA St o
S About 220 mm TOPSOIL B 164 —
brown SS 1 63 7 10 0,
(Disturbed) SILTY SAND 3 : 22
trace gravel, with organics B ]
o most 1634 - ]
grey/brown - B
SILTY SAND - ’ N
trace gravel ss 2 92 34 | B o o
firm to dense r 163 — 10
moist - i
inferred cobbles/boulders L ]
Ss 3 200 14 | 4 O %
""" L 5 i
rock fragments 161.9 B 160 ]
End of Overburden Drilling 22
Due to Auger Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: GH1-2 - Rock")
End of Rock Coring at 32.7 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
= 9.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not a igh under of all iti present and require interpretative assistance from
Tel. No.: (416) 751-6565 a quali_ﬁe(_i i i {C\Iso, ) information should be read in with the ical report for which it was Scale: 1:53
amecfw.com and the of Log'. P .
age: 1 of 1
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RECORD OF BOREHOLE No. GH1-4 - Overburden

\

Project Number:  TZ16018 Drilling Location: ~ Geophysical (N5101496, E316738) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring

Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine: '(I'Hrl?gk Mounted Drill damec
Project Location: Chalk River, ON Date Started: 6 Oct 16 Date Completed: 6 Oct 16 ]COSter

wheeler

Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 < E |[oset O PP @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z - N .| coviepm) 4 TovEem| £8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
o E ——oc—o
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 189.1m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
S brown L — Note: Where N-value is in format,
(Disturbed) SILTY SAND - N e.g., 50/8, N-value is 50 blows for
trace gravel, with wood pieces SS 1 29 2 F P o 8 cm penetration.
wet B ] 19
. _ 1884 i
reddish brown 0.7 B =
SILTY SAND / SAND AND SILT = 1
trace gravel, trace clay, cobbbles ss 2 63 57 [ 1 188 o Og
SS 3 54 46 [ 1 O o 10 1 52 43 4
2 a7 |
B ] 50
SS 4 67 50/8 |- i O o
] 8 6
3 E
185.9 r 186
End of Overburden Drilling Due to Auger 3.2
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: GH1-4 - Rock")
End of Rock Coring at 30.0 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
- 9.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i iti present and require interpretative assistance from
Tel. No.: (416) 751-6565 a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
S issi and the il ion of le Log'.
amecfw.com Page: 1 of 1
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Refusal

Rock Coring Started

BEDROCK

End of Overburden Drilling Due to Auger

(for rock core details, see "RECORD OF
BOREHOLE No.: GH1-5 - Rock")

End of Rock Coring at 31.3 m

depth

RECORD OF BOREHOLE No. GH1-5 - Overburden '
Project Number:  TZ16018 Drilling Location: ~ Geophysical (N5101498, E316774) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 29 Sep 16 Date Completed: 29 Sep 16
wheeler
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil V- Readi
_ PenetrationTesting u] CO\;) I(L;So ur. eaT'c','fj (LEL) 5 COM“gENTS
= B E |oser ot @ DceT 2 4 6 8 -
5 DESCRIPTION s tlgl8| =z i |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
8 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
_J | Geodetic Ground Surface Elevation: 188.5 m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S| CL
o dark brown L ] Note: Where N-value is in format,
(Disturbed) SILTY SAND - i e.g., 50/10, N-value is 50 blows for
trace gravel, with organics SS 1 42 13 | 4 O o, 10 cm penetration.
moist B B 25
B 188 —
e 1m1s8 b
grey/brown 0.7 B ] 50
SILTY SAND 1875 SS 2 100 | 50/10 |- ; Q ©.
very dense E L 4 10 3
\ moist 1-?

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater at completion of borehole could not be measured due to drilling fluid used

~~ in rock coring.

Scarborough, Ontario, M1R 3C3
Canada

Tel. No.: (416) 751-6565
amecfw.com

present and require interpretative assistance from

report for which it was

details as pi do not a gh under of all i
a qualified i i Also, information should be read in with the
issi and the il ion of le Log'.

Scale: 1:53
Page: 1 of 1
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Project Number:

Project Client:

TZ16018

Canadian Nuclear Laboratories Ltd.

RECORD OF BOREHOLE No. SH-1 - Overburden

Drilling Location:

Supporting Structure (N5101743, E316671)

\

&

Driling Method:

200 mm_Hollow Stem Augering / Rock Coring

Confintied on Next Paae.

. — - . . (HQ) . damec
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ]c t
oster
Project Location: Chalk River, ON Date Started: 18 Oct 16 Date Completed: 18 Oct 16 Wheeter
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
5 < E |[oset O PP @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z - N L [» coveem 2 Tovem)| B8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
L2 < s
f:j 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 188.8 m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
S light brown L R Note: Where N-value is in format,
(Disturbed) SAND / SILTY SAND - i e.g., 50/10, N-value is 50 blows for
trace gravel, with organics SS 1 67 9 40 10 cm penetration.
moist B - 13
N £ 1< A | B
grey / light grey 0.7 B 1
SAND/ SILTY SAND i 188 —
trace gravel, cobbles / boulders — 1 i 50
compact to very dense SS 2 25 |50/10 [ . 16) 02
moist to wet B B
ss| 3 |8 |60 [ 187 o o
— 2 i
ss | 4 |33 | s [ ] o o
B 186 —
3 ]
B ] 50
SS 5 42 | 5013 | T O o
B ] 13 6
B 185 —
4 : 50
SS 6 50 |50/15 | B O o 6 67 25 2
= i 15 5
wet B ] 88
ss | 7 | 58 |ssis| 184 O |o
5 ] 28 7
B ] 50
SS 8 42 | 50/10 N O o
r B 10 9
r 183 —
6 ]
3 1 50
SS 9 25 | 50/15 |- ;. O e}
B i 15 9
5 182
—7 ;
B 181 — 50
SS 10 21 | 5013 [ B O o,
— 8 4 13 8
B 180 —
o ]
B ] 50
SS 1" 25 | 50M15([ T O
B : 15 13
5 179 -
eme_c F°Ste: \gVTefelert " Groundwater at completion of borehole could not be measured due to drilling fluid used
nvironment & Infrastructure  in rock coring.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a quali_ﬁe(_i i i {C\Iso, ) informatior: shou!d be read in with the ical report for which it was Scale: 1:53
amecw.com and the of Log'. Page: 1 of 2
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RECORD OF BOREHOLE No. SH-1 - Overburden \J
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
) ) . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(LEL) W TOV (LEL) g COM'\gENTS
3 _
5 < £ |oser O PPT @ DCPT 2 4 6 8 <z
@ £
DESCRIPTION e | E| 8|8 | = = i L [* coveem & Toveem| 28 GRAIN SIZE
E15|2¢ £ | 2 g/lTlot;/?ne gllml)r:a Vtane 100 200 300 400 g '5 DISTRIBUTION
[ = - = Intac Intac
% % a)z; > ':_: E A Remould @ Remould We w Wo a :(' (%)
< s
g E % E & 3 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 5
) 7] 4 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
grey / light grey L B
SAND / SILTY SAND - i
trace gravel, cobbles / boulders - 4
compact to very dense B -1
moist to wet B ]
- 178 ] 5
Ss 12 13 | 50/8 |— 11 ] g) 011 4 65 29 2
. 5 177 -
| 12 ]
: some gravel B ] 50
] Ss 13 13 | 50/8 |- 4 O o
] L h 8 7
| - 176
| 13 i
] 5 1 50
] Ss 14 13 | 50/8 |- - O o
1 - i 8 10
175.1 B 7
L INFERRED COBBLES/BOULDERS  13.7 - 175 _
d OR POSSIBLE SHATTER POOR BEDROCK = 14 ]
%D d 5 i
g C B :
C B 174 —
C — 15 i
gjc B i
gC 5 173
( - 16 ]
g - ]
%j d B ]
G - a2
§><C: 17 i
1715 B 7
End of Overburden Drilling Due to Auger17.3
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: SH-1 - Rock")
End of Rock Coring at 28.0 m depth
details as p do not i a gh under of all i present and require interpretative assistance from
a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.
Page: 2 of 2




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-2 - Overburden

\

Project Number: TZ16018 Drilling Location:  Supporting Structure (N5101790, E316646) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 29 Sep 16 Date Completed: 30 Sep 16 Wheeter
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z . Ni |2 covem s Tovemm | 20 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
L2 < s
f:j 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 186.6 m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
S light brown L i Note: Where N-value is in format,
(Disturbed) SILTY SAND - i e.g., 74/25, N-value is 74 blows for
trace gravel SS 1 75 3 F E o) o, 25 cm penetration.
moist B 1 8
. ___ 189 186 —
light brown to brown 0.7 B 7
SAND / SILTY SAND / SAND AND SILT = i
trace 3:;;?};;2;‘* clay ss| 2 |8 | s [ ] o o
moist to wet B 7
cobbles L 185
""" I ] 74
grey/brown SS 3 67 | 74/125 b O o
B 1 25 5
Y ]
ss | 4 [100]| 59 [ 184 —| o o
3 ]
SS 5 92 34 [ ] O 08 5 56 35 3
B 183 —
- ] ”
SS 6 58 |54/23 R O o,
= | 23 5
- 182
= i 50
SS 7 50 |50/13 | 4 O o 8 50 38 4
5 ] 13
B ] Auger sample collected
B ] 50
SS 8 42 | 5010 | 181 ] 1(()) o
6 ]
some gravel - i
B E 50
SS 9 13 | 5013 | - O 0,
L i 13 5
B 180 —
7 7
I 179 —
r 1 94
SS 10 58 |94/23 [ b Ol e
— 8 B 23 7
B \v4 i
- =178 — GWL inferred at 8.5 m depth during
I B driling on 29 Sep 2016.
o ]
B ] 50
SS 1 58 |50/13 [ O o 28 41 29 2
------ 1 13 10
grey/brown r 177
eme_c F°Ste: \gVTefelert " Groundwater at completion of borehole could not be measured due to drilling fluid used
nvironment & Infrastructure  in rock coring.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
S issi and the il ion of le Log'.
amecfw.com Page: 1 of 3

Confintied on Next Paae.




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-2 - Overburden \J
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
) ) . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(EL) m Tov(Ey | © COM'\gENTS
S = =
5 < E |OSPT DO PPT @ DCPT 2 4 6 8 <z
@ £
DESCRIPTION e | £ 8|8 z i L[> coveem & Toveem | £8 GRAIN SIZE
15122z |8 g/lTlot;/?ne gllml)r:a Vtane 100 200 300 400 %5 DISTRIBUTION
(= = - = ntact ntact
% % a)z; > ':_: E A Remould @ Remould We w Wo a :(' (%)
< s
g E % E & 3 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 5
) 7] 4 %) =) ] 20 40 60 80 20 40 60 80 ZZ GR SA Sl CL
light brown to brown L i
SAND / SILTY SAND / SAND AND SILT - i
trace gravel, trace clay o B
very dense B N
moist to wet - 176 —]
L ] 50
______ Ss 12 25 (5013} 44 i 1?? o8
inferred cobbles/boulders B ]
- 175
12 ]
ss | 13| o L i
B 174 —
13 ]
B ] 50
SSs 14 25 | 50/10 - 173 100 13
14 ]
- a2 ]
L 15 ] 50
SS 15 21 | 50113 | ] O
trace to some clay B h 13 15
. 170.9 B 171
b grey/brown 15.7 | i
o e GRAVELLY SAND / SAND AND GRAVEL - _
some silt to silty, trace clay — 16 E
o3 very dense o i
O moist to wet I ]
= () 5 . 50
SSs 16 21 | 5013 | 170 — O
(A - i 3 10
b - :
o Q 17 ]
o = i
L) B ]
a: [ B N
Q B 169 —
o B ]
L O - i
) 18 B
=0 ss | 17 | 13 | s05 [ . %% o
- E 5 12
o - 4
b O - .
o[y B 168 —
o - i
o Q — 19 }
a: D B ]
o B 7
) i 1 50
) B 167 —
o[y ss | 18 | 13 | 508 - ] 9 %9
o = i
O - 20 §
a: D - ]
=18 - i
LO : g
166 —
a: D B ]
(o - i
e 21 i
9] Q - B 50
\ SS 19 25 | 5013 | i O o 39 36 23 2
<\ 13 1
details as p do not i a gh under of all i iti present and require interpretative assistance from
a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.
Page: 2 of 3

Confintied on Next Paae.



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-2 - Overburden \J
[
Project Number:  TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
) ) . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(EL) m Tov(Ey | © COM'\gENTS
X = =
5 < £ |oser O PPT @ DCPT 2 4 6 8 <z
@ £
5 DESCRIPTION s | €l 8|8 z i L [* coveem & Toveem| 28 GRAIN SIZE
& s E 2 < T ] g/lTlo Vane yllml)n Vane 100 200 300 400 % g DISTRIBUTION
= z .y g - Intact Intact
§ % % a)z; > ':_: E A Remould @ Remould We w Wo a :(' (%)
S < s
‘c? g E % E & 3 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 5
i ) 7] 4 %) =) ] 20 40 60 80 20 40 60 80 ZZ GR SA Sl
B grey/brown o ]
g O GRAVELLY SAND / SAND AND GRAVEL
e some silt to silty, trace clay B 165 —
o very dense B 7
3 Q) moist to wet B 1
o O with rock fragments — 22 1
=} B 1
38 i ]
o) B 164 —| 50
\ D Ss 20 50 | 50/5 |- B O o
Yo R - 4 5 11
X 23 i
d 163.5 o B
End of Overburden Drilling Due to Auger23.2
Refusal
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: BH SH-2 - Rock")
End of Rock Coring at 30.1 m depth
details as p do not i a gh under of all i iti present and require interpretative assistance from
a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.

Page: 3 of 3




Official Use Only

232-509249-REPT-001 Rev 5

Project Number: TZ16018

RECORD OF BOREHOLE No. SH-3

Project Client:

Canadian Nuclear Laboratories Ltd.

Drilling Location:

Driling Method:

Supporting Structure (N5101828, E316631)

\

&

200 mm_Hollow Stem Augering

Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?mfc
oster
Project Location: Chalk River, ON Date Started: 16 Oct 16 Date Completed: 17 Oct 16 Wheeter
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
X = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | €8l 8| =]z C N L [» coveem 2 Tovem)| B8 GRAIN SIZE
3 g | E|&|¢ £ | & [mTovane* Nilcon Vane 100 200 300 400 > DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
3 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
f:j 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| | Geodetic Ground Surface Elevation: 184.8 m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S| CL
S light brown L T
] (Disturbed) SAND / SILTY SAND - T
trace gravel, with organics SS 1 54 6 I 10 o
moist B h 19
el 1844 ]
light grey / grey 0.7 B 184 —
] SAND / SILTY SAND - N
) trace gravel 1 ]
o compact to very dense SS 2 54 [ChNS i €] 04
moist B n
R B ] Note: Where N-value is in format,
B 183 — 91 e.g., 91/28, N-value is 91 blows for
.:.:.: SS 3 67 |91/28 . 2? o4 28 cm penetration.
- 2 ]
: 1 some gravel B 1 50
SS 4 38 50/5 |- ] é) 03 1 64 30 5
] B 182 —
] -3 1
o B : 50
SS 5 8 50113 | B O b
B i 13 1
:::::: I 181 —|
-] 4 i 50
SS 6 21 | 5013 | i O s}
Fo B — 13 5
] T 180 50
SS 7 21 50/8 | T @] o] 6 60 30 4
) -5 1 8 °
1 i L i Hard augering and below
o ss | 8 | 13 |s08[ 179 — 59
o B 8 8 14
. 6 i
L INFERRED COBBLES/BOULDERS 6.6 B i
s OR POSSIBLE SHATTER POOR BEDROCK r 178 —
some gravel, some sand | B
%}C moist 7 ]
d - ]
q Ss 9 13 | 505 [ ] 520
gjc - ]
gC C 177 -
%)C : ]
gC B ]
@ ss | 10 | 6 |50M3[ 176 ‘:320
d =9 i
%D g r i
%jC C 175
O] [ i

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard
Scarborough, Ontario, M1R 3C3
Canada

Tel. No.: (416) 751-6565
amecfw.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

details as pi do not a gh under of all i
a qualified i i Also, information should be read in with the
issi and the il ion of le Log'.

report for which it was

present and require interpretative assistance from

Scale: 1:53
Page: 1 of 3

Confintied on Next Paae.




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-3 \J
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(LEL) W TOV (LEL) g COM'\gENTS
3 —
5 < £ |oser O PPT @ DCPT 2 4 6 8 <z
[7 £=3
5 DESCRIPTION s | B8l 8| =]z C N .| covierm 2 TovEem| 58 GRAIN SIZE
S S| 3| || E | g |MOvane Niconvane 100 200 300 400 L DISTRIBUTION
[ = - = Intac Intac
§ % % a)z; > ':_: E A Remould @ Remould We w W, a :(' (%)
S < s
° £ £ 3 = o W |+ uUndrained Shear Strength { iqui 4%
< Indraine ear Strength (kPa) Plastic Liquid (X))
5 & & & &% a o 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
L INFERRED COBBLES/BOULDERS - R
C OR POSSIBLE SHATTER POOR BEDROCK - ] 50
some gravel, some sand = ]
C moist SS 1 0 50/10 - ] 18)
d C N
C - 174 ]
%D d 11 1
%DC - ]
%DC r 173 50
C SS 12 21 50/5 | T ] o 1 64 (25)
trace clay 10 i 5 16
d - ]
%DC i ]
%D% r 172
d L 13 7
d 5 ]
B B 50
d ss | 13 | 17 |som5f 1 O b
%D J C ] 15 2
gc r 171 -
(C: 14 ]
g g r 1
gjc i 170 -
q ss | 14 | 8 | 505 i % o,
d 15 ] 5 3
g d B i
%JC © 160 |
d L 16 ]
d - ]
d - . 50
C SS 15 4 50/15 | B 1 50 03
d C 168
d - ]
C — 17 i
§>C - ]
gc C :
C - 167 —
%JC ss | 16 | 8 |s015[ . %, °
C — 18 . 15 5
gc - 1
gC I 166
G 19 ]
s Fo
B i 50
gc SS 17 8 50/8 | ] 80
G C 165
g C B i
( - 20 ]
d N ]
?C i ]
%JC 5 164 —
B - 50
G ss | 18 8 | 5015 21 i O b
?C B ] 15 2
details as p do not i a gh under ing of all i present and require interpretative assistance from
a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'. Page- 2 of 3

Confintied on Next Paae.



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-3 \J
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(LEL) W TOV (LEL) g COM'\gENTS
3 —_
5 < £ |oser O PPT @ DCPT 2 4 6 8 <
5 DESCRIPTION s |2 |gl8 z . & covim + Tovgem | =8 GRAIN SIZE
S > | 3 £ 18| E |8 XTIOt;/?ne* y"cff:a\/tane* 100 200 300 400 n 5 DISTRIBUTION
[ = - = Intac Intac
§ % % a)z; > ':_: E A Remould @ Remould We w W, a :(' (%)
° £ £ 8 — o o | ' Y o EE
% & & é &% a o Und;?)med igear Set(r)engma((;@a) F;ISS"C 40 60 quglg 22 GR SA Sl CL
L INFERRED COBBLES/BOULDERS - T
C OR POSSIBLE SHATTER POOR BEDROCK o i
some gravel, some sand B i
gC moist B 163 —
g - 22 ]
%D g r 1
%DCC: r 162
%DC - 23 i
g g r 1
%DC r 161 -
g% ss | 19 | 8 |s05 [ * i sg)
gC B .
d B 160 —
d - ]
C — 25 B
%JC - ]
gC - .
C | 159 ]
gjc L 26 1
gc - ]
ng T 158 |
g C
%7 d ss | 20 | o - ]
gC i i
g% r 157 -
a L 28 i
d N ]
gC i ]
gc B 156 —
(C: L 29 1
%J g r ]
A 154.9 - 155
End of Borehole 29.9
details as p do not i a gh under ing of all i present and require interpretative assistance from
a qualified i i Also, information should be read in j ion with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.

Page: 3 of 3




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-4 - Overburden

\

Project Number: TZ16018 Drilling Location:  Supporting Structure (N5101135, E316806) &
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?mEC
oster
Project Location: Chalk River, ON Date Started: 11 Oct 16 Date Completed: 11 Oct 16 Wheeter
Logged by: KT Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | €8l 8| =]z - N L [» coveem 2 Tovem)| B8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g z E § A Remoud @ Remould We w W 2 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
_J_| Geodetic Ground Surface Elevation: 156.6 m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S
] light brown L -
(Disturbed) SAND / SILTY SAND - N
trace gravel, with organics SS 1 58 6 I 10 o
moist B i 65
159 156 —
light grey / grey 0.7 B E
SAND / SILTY SAND - B
“ig;%‘:;e' ss | 2 |50 | 20 [* ] o
wet B B
C 155 —
SS 3 48 16 I 1 © 11 20 66 (14)
some gravel ss 4 93 27 | J O %
153.9 - 154 —
End of Overburden Drilling 26
Due to Auger Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: SH-4 - Rock")
End of Rock Coring at 13.5 m depth
Amec Foster Wheeler Groundwater at completion of borehole could not be measured due to drilling fluid used
Environment & Infrastructure in rock corin
= g.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i iti present and require interpretative assistance from
Tel. No.: (416) 751-6565 a quali_ﬁe(_i i i {C\Iso, ) informatior: shou!d be read in j ion with the ical report for which it was Scale: 1:53
amecw.com and the of Log'. Page: 1 of 1




Official Use Only

232-509249-REPT-001 Rev 5

Project Number: TZ16018

RECORD OF BOREHOLE No. SH-5 - Overburden

Drilling Location:

Supporting Structure (N5101337, E316316)

\

&

Project Client:

Canadian Nuclear Laboratories Ltd.

Driling Method:

200 mm_Hollow Stem Augering / Rock Coring

. — - . ) (HQ) . amec
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ]c t
oster
Project Location: Chalk River, ON Date Started: 12 Oct 16 Date Completed: 12 Oct 16 Wheeter
Logged by: BC Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = e
5 < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION s | €l 8|=|z2 C N .2 coveem 4 Toveem| 50O GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > = - = |2 Intact <O Intact =9 o
3 ° ) g > E § A Remoud @ Remould We w W 2 3 (%)
L2 < s
2 5 £ 3 I [ W |+ undrained Shear Strength (kPa) Plastic Liquid oh
| 1| Geodetic Ground Surface Elevation: 161.1m %] %] 4 %) [=) ] 20 40 60 80 20 40 60 80 ZZ GR SA S| CL
— _ _ About100mmTOPSOIL _ __ 1610 - 161 —|
brown . - 1
(Disturbed) SILTY SAND SS 1 63 4 r 1° 0
trace g_ravel B ]
Mot 1604 1
grey/brown 0.7 B ]
SAND / SILTY SAND / SANDY SILT - i
trace to some gravel 1 g
firm to very dense SS 2 75 8 160 - © g
moist B ]
ss| 3 | 67| 8 [ ]o o
Y ]
- 159 —
ss| 4 | 5] 5 [ Jo o - 98 @
s ]
o 158 —
L v ]
______ SS 5 83 19 L >~ i O 019 Wet spoon
wet B i
r ]
SS 6 83 7 r 157 O o - 95 (5)
- g 30
SS 7 100 16 | 1 o 13 36 49 2
5 ] 16
- 156 — Note: Where N-valu_e is in format,
inferred cobbles/boulders B ] 50 e.g., 50/10, N-value is 50 blows for
155.7["SS 8 100 | 50/10 |- O o 10 cm penetration.
End of Overburden Drilling 5.4 10 ™~
Due to Auger Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: SH-5 - Rock")
End of Rock Coring at 15.5 m depth

Amec Foster Wheeler
Environment & Infrastructure

104 Crockford Boulevard

Groundwater was inferred at 3.4 m on 12 Oct 2016 during drilling. Groundwater at
Y completion of borehole could not be measured due to drilling fluid used in rock coring.

Scarborough, Ontario, M1R 3C3

present and require interpretative assistance from

report for which it was

Canada details as p do not i a igh under of all i
. . a qualified i i Also, information should be read in with the
Z;IéNo..c(;trLG) 751-6565 e and the . ion of e Log".

Scale: 1:53
Page: 1 of 1




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-6 - Overburden ¥
Project Number: TZ16018 Drilling Location:  Supporting Structure (N5101611, E316429) L\
Project Client: Canadian Nuclear Laboratories Ltd. Drilling Method: 200 mm_Hollow Stem Augering / Rock Coring
(HQ)
Project Name: Multidisciplinary Subsurface Investigation for NSDF Drilling Machine:  Truck Mounted Drill ?m ?C
oster
Project Location: Chalk River, ON Date Started: 12 Oct 16 Date Completed: 13 Oct 16 Wheeter
Logged by: MA Compiled by: sC Reviewed by: SC/NR Revision No.: 0, 31/10/16
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COvV(EL) m Tov(Ey | O COM“gENTS
S = =
= < £ |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | E| 8|8 | = =z - N L [» coveem 2 Tovem)| B8 GRAIN SIZE
o < S < ha £ O | MTOVane* Nilcon Vane 100 200 300 400 w= DISTRIBUTION
> = z > - - = |2 Intact <O Intact =9 o
3 ° ) g z E § A Remoud @ Remould We w W g 3 (%)
g 5 £ § I & W |+ undrained Shear Strength (kPa) Plastic Liquid hi
| 5 | Geodetic Ground Surface Elevation: 1749 m d | & | | o | a | @m 20 40 60 80 20 40 60 80 £z GR SA Sl cL
L reddish brown - 1
(Disturbed) SAND / SILTY SAND - h
trace gravel SS 1 79 5 | i[e] o
moist B i 10
1743 ]
grey / light grey 0.7 B R
SAND / SILTY SAND - 174 N
trace gravel, cobbles / boulders 1 ]
compact to very dense SS 2 79 14 L i O O3
moist to wet B _
brown B 1
re’ B :
orey SS 3 58 36 | B O o
o, 173 4
ss | 4 | 96 | 32 [ ] o %
3 172 1
SS 5 42 20 [ 1 @] 04
| 4 171 ]
SS 6 63 32 r i O O_/
SS 7 13 25 o s 170 7 O 018 - 69 (31)
L ] Hard augering
SS 8 79 31 - 1 O 14
6 169
ss| o | 79| 73| i o %
7 168
B i Wet spoon
ss | 10 | 58 | 82 [ o 167 | o %
g 166
SS 1" 96 46 - ] O o 10
-~ [ o 165
eme_c F°Ste: \gVTefelert " Groundwater at completion of borehole could not be measured due to drilling fluid used
nvironment & Infrastructure  in rock coring.
104 Crockford Boulevard B
Scarborough, Ontario, M1R 3C3
Canada details as p do not i a igh under of all i present and require interpretative assistance from
Tel. No.: (416) 751-6565 a quali_ﬁe(_i e “‘1 i {C\Iso, ) ir‘;fformatior: stou!d be read in with the ical report for which it was Scale: 1:53
amecfw.com @ © °g- P .
age: 1 of 2

Confintied on Next Paae.




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-6 - Overburden

\

o
[
Project Number: TZ16018 Project Name:Multidisciplinary Subsurface Investigation for NSDF amec
) ) . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
— PenetrationTesting O COV(EL) m Tov(Ey | © COM'\gENTS
S = =
5 < E |OSPT DO PPT @ DCPT 2 4 6 8 <z
@ £
5 DESCRIPTION s | €l 8|8 z i L [* coveem & Toveem| 28 GRAIN SIZE
& s E 2 < T ] g/lTlo Vane yllml)n Vane 100 200 300 400 % g DISTRIBUTION
= z .y g - Intact Intact
§ % % a)z; > ':_: E A Remould @ Remould We w Wo a :(' (%)
S £ R ]
,5? g E % E & 3 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 5
i ) 7] 4 %) =) ] 20 40 60 80 20 40 60 80 ZZ GR SA Sl CL
] grey / light grey N =
SAND / SILTY SAND - ]
trace gravel, cobbles / boulders - B
compact to very dense B i
moist to wet B B
B ] Note: Where N-value is in format,
| — 50 e.g., 50/25, N-value is 50 blows for
SS | 12 | 42 |50/25[ 44 164 — 250 p 25 cm penetration.
- 1o 163 7
| 1 Hard augering
B i 50
Ss 13 25 | 50/15 |- B O o 21 60 17 (2)
L 1 15 11
[ 13 162 7
inferred cobbles/boulders - ] 50
SSs 14 25 | 5015 | 1 O o
161.2 1 15 15
End of Overburden Drilling Due to Auger13.7
Refusal
Rock Coring Started
BEDROCK
(for rock core details, see "RECORD OF
BOREHOLE No.: SH-6 - Rock")
End of Rock Coring at 26.9 m depth
details as p do not i a gh under of all i present and require interpretative assistance from
a qualified i i Also, information should be read in with the ical report for which it was Scale: 1:53
issi and the il ion of le Log'.

Page: 2 of 2
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RECORD OF BOREHOLE No. BH2-1 - Rock

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101509, E316361) amat
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 14 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
o7 o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
el g . : DEPTH| £ [ € RECOVERY | o o [FRACTURS DISCONTINUITY DATA vz [z
TE| 2 Continued from non-cored borehole | @ = -QD. | NpEX ¥
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
S € | T |=e88|R983|R%83 02280888
- For overburden details, see "RECORD OF
BOREHOLE BH2-1 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-1"
Rock Coring Started on 14 October 2016
10 -
164.30
DIORITE BEDROCK 10.21
N, PL, SR, Ch ;
RC
§ RC 13: Classification based on RQD: 13 b
Excellent e | [ JN,PL, SR, Ch 4
JN, PL, RO, Ch ]
12 -
«| | | N, PL, RO, Ch ]
o | ] N, PL SR Ch )
RC JN, UN, RO, Ch o078
RC 14: Classification based on RQD: 14 i
Excellent
JN, PL, SM, Ch ors
N, PL, SR, Ch ]
-14 Re -
RC 15: Classification based on RQD: 15 * jm Etv Sg* gn 075
Excellent N, PL, RO, Ch .
©
S
qg
g T o| [N, PL, SR, Ch s
- o | N, PL SR Ch ]
JN, UN, SR, Ch "
RC g N, PL, SR, Ch ]
RC 16: Classification based on RQD: 16 o IN.PL SR Ch
Excellent T 1
JN, UN, SR, Ch -
16 JN, PL, SR, Ch :
JN, UN, SR, Ch ors
N, PL, SR, Ch #
- RC S| -
RC 17: Classification based on RQD: Poor 17
18 -
|
RC
| 18
T >
RC 18: Classification based on RQD: Poor
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED MA
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-1 - Rock

: ECM (N5101509, E316361) k

WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 14 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7l o ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2|2«
2 5| @ DESCRIPTION 3 Tz g g - RECOVERY FRACTURY DISCONTINUITY DATA % § nué § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o L |8R288 8288 | RS88 [02LR | 888 2598 g
DIORITE BEDROCK RC v N, PL,K, Ch ;.
18
JN, PL, SM, Ch s
. JN, PL, SR, Ch s
‘Lg JN, PL, SR, Ch ‘:5
S JN, PL, SM, Ch 15
NXh¥e]
S|
» = RC .
20 3 RC 19: Classification based on RQD: Fair 19
153.79
End of Rock Coring 20.72
_22 -
—24 —
_26 -
_28 -
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : SC/NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-2 - Rock

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101360, E316468) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 11 Oct 16 - 11 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
8 7 o o | ELev E o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
= = N < € R o W w
el g _ DESCRIPTION o DEPTH| E [E £ RECOVERY FRACTURY DISCONTINUITY DATA 52 | ES WATER LEVELS
TE| 2 Continued from non-cored borehole | @ =N e = RAD. {\pEX ¥ |87
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
a o | L |R2B8[R983[R988 |02l | o888 2roRs
- For overburden details, see "RECORD OF
BOREHOLE BH2-2 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-2"
Rock Coring Started on 11 October 2016
- 162.64 i
QUARTZFELDSPATHIC GNEISS 1.01
BEDROCK
RC
RC 3: Classification based on RQD: 3
Excellent | | N, CU, RO, Ca ors
N, PL, RO, lo ors
N, PL, RO, lo o
N, PL, RO, lo o7
-2 .
RC N, PL, SR, Ch/Ca
RC 4: Classification based on RQD: Good 4 JN, PL, RO, lo ors
| [ UN,PL,RO, 0 o7
N, PL, RO, Call
$| | N, PL, RO, |oa ° o7
o JN, PL, RO, Ch/lo 0.75 -
- N, PL, RO, Sa/Ch )
«| [ UN, PL, RO, Chllo ors
o | | JN, UN, RO, lo/Sa ore
. N, PL, RO, lo
JN, PL, SR, Ch/Sa o7s
RC N, PL, RO, Chllo 1
-4 RC 5: Classification based on RQD: Good 5 -
. N, PL, RO, Callo ;
© RC
S RC 6: Classification based on RQD: 6 N JIN, PL, RO, ChiCa 1
[XH¥e] Excellent
S|
- o N, PL, RO, Ch/Ca ]
-6 .
RC
RC 7: Classification based on RQD: 7
Excellent
-8 .
RC
RC 8: Classification based on RQD: 8
Excellent
I RC
9
RC 9: Classification based on RQD:
Excellent
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) CHECKED : SC/NR

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-2 - Rock

: ECM (N5101360, E316468) ;s

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 11 Oct 16 - 11 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
oF| W o | eLev 5 S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | 2
2 8| o DESCRIPTION g DEp-n-| z é g - RECOVERY [FRACTURH DISCONTINUITY DATA % § »UEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
e x ' o | (m) 2 | 2 |CORE®|CORE® (deg) DESCRIPTION gloa| @
a o | L2883 [8383[R988 |02l | 888 2reRz g
2 HRRNN [T
End of Rock Coring 10.16
- 1 2 -
- 1 4 -
- 1 6 -
- 1 8 -
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-3 - Rock k

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101213, E316595) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE :70ct 16 -7 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
Ay o o | ELev 5 o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA % § UEJ § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
Q o UL IRI88[RIBI [RS8 |wllR (o888 H
- For overburden details, see "RECORD OF
BOREHOLE BH2-3 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-3"
Rock Coring Started on 7 October 2016
156.05
GNEISS BEDROCK 1.45
RC
RC 4: Classification based on RQD: Good 4
o N, PL, RO, Ch ors
. N, PL, RO, Ch 5
RC 5: Classification based on RQD: Fair RC
5
. N, PL, RO, lo ] -1
. L] L . N, PL, RO, lo ; L
RC
RC 6: Classification based on RQD: Very 6
Poor
©
S
IXi¥e}
ST
I~
© -
RC
RC 7: Classification based on RQD: Very 7
Poor i
RC
RC 8: Classification based on RQD: Very 8
| Poor
|
| RC of | [ 9N, PL SR, carchiio ,
9
RC 9: Classification based on RQD: " JN. PL, RO, Ca 1
Excellent
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED - MA
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-3 - Rock k
[\

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101213, E316595) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 70ct 16 -7 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
o7l o ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 2 DEPTH Tz E . RECOVERY FRACTURS DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o L [RS8 | RSB [RIBB | w22 | o888 2E223! H
GNEISS BEDROCK
RC
9
. JN, PL, RO, Ca/Ch/lo 15
L JN, PL, RO, Ch/Ca ‘:5
©
) i
Nh¥e]
S|
= RC || [ 4n.pL RO, ot i
e RC 10: Classification based on RQD: Good 10 N, PL, RO, ChiCa 5
| [ 8 PL RO CR ,
N, PL, RO, Ch i
. JN, PL, RO, Ch ,
- 1 2 -
145.30 1
End of Rock Coring 12.20
- 1 4 -
- 1 6 -
- 1 8 -
I
I
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-4 - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101195, E316711) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 12 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
o7 o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2351 o DESCRIPTION = —z[EE[™ £8 |23 | waTERLEVELS
T . O | pEPTH EE RECOVERY FRACTURH DISCONTINUITY DATA 0wz | £z
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx X i
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
S & | & [ges83]|8988[8988 0228|0888
- For overburden details, see "RECORD OF
BOREHOLE BH2-4 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-4"
Rock Coring Started on 12 October 2016
152.53 ||
QUARTZFELDSPATHIC GNEISS 5.21
BEDROCK
RC 8 JN, PL, RO, Ch .
RC 8: Classification based on RQD: Fair 8 .
. JN, UN, SR, Ch s
3 JN, PL, RO, Ch )
o JN, PL, RO, Ch ; -
RC
RC 9: Classification based on RQD: 9
Excellent
| JN, PL, RO, Ch ] i
o JN, PL, RO, Ca/Ch/Su ]
o JN, PL, RO, Su/Ca ors
-8 RC B
RC 10: Classification based on RQD: 10
Excellent
ol | | N, PL, RO, Ch
JN, PL, SR, Su/Ch i
JN, PL, SR, Ch/Ca ]
©
S
le] ) o ] '}C IN, PL, RO, Ca/Ch/Su ,
S T | RC 11: Classification based on RQD: Good 1 o N, PL, RO, Ca/Ch/Su \
-~ 3 JN, PL, RO, Ca/Ch/Su ]
[ JN, ST, RO, Su/Ch 075 -
JN, PL, RO, Su/Ch ]
R RC i
RC 12: Classification based on RQD: 12
Excellent
o JN, PL, RO, Ca/Ch/Su ]
—12 N, PL, SR, Ca/Ch/Su , ]
JN, PL, RO, Ca/Ch
15
RC
RC 13: Classification based on RQD: 13
Excellent
| JN, PL, RO, Ca/Ch/Su ;
RC JN, PL, RO, Ca/Ch '
14 o JN, PL, RO, Su/Ch 2
JN, PL, RO, Ca 15
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED MA
WATER LEVEL (date) CHECKED SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-4 - Rock

: ECM (N5101195, E316711) k

WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 12 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
2 gl o DESCRIPTION g Tz é g . RECOVERY [FRACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | Q938|383 |88 [022R[-888 2ENEE! g
QUARTZFELDSPATHIC GNEISS “T T [ 9N. PL, RO, Suicn oo
BEDROCK J
RC 14: Classification based on RQD: N, PL, RO, Ca/Ch 1
Excellent RC
14 JN, PL, SR, Su/Ch 15
© . JN, IR, RO, Su/Ca 15
S JN, PL, RO, Ca/Ch ;|
B \J¥e} 1] J
e I J JN, PL, SM, Ch
S N, PL, SR, Ch '
JN, PL, SR, Su/Ch s
st . % npme, i
RC 15: Classification based on RQD: Fair 15 N L RO Shea 5
i JN, PL, SM, Ch 15
16 141.74 HEER i
End of Rock Coring 16.00
- 1 8 -
_20 -
_22 -
|
|
|
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-5 - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101478, E316940) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 27 Sep 16 - 28 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
a w z
w noc [O) . 'E_ ES 4 » NOTE: » z
<—(' s 9 S|z IS I For abbreviations, symbols and descriptions refer to o tZD NOTES
ow o o | eev E o gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | £
2% o DESCRIPTION = 7 [Eg] ™ E8 | 28| WATERLEVELS
. O | DEPTH EE RECOVERY FRACTURH DISCONTINUITY DATA 0wz | £z
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx X i
u 3 See Overburden log report g S5 |2 IS (SR 1 % | per1m P28 TYPE AND SURFACE ] £ INSTRUMENTATION
e x ' o | (m) g |3 [coRE*|coRE® (deg) DESCRIPTION il e
o & | & [ges83]|8988[8988 0228|0888
- For overburden details, see "RECORD OF
BOREHOLE BH2-5 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-5"
Rock Coring Started on 27 September 2016
191.90 .
QUARTZFELDSPATHIC GNEISS 122 AT 07
BEDROCK <] [ PLRO S 078
JN, UN, RO, Si i
JN, UN, RO, Si 075
JIN,PL, SR, Si 1
JN, UN, RO, Si 0.
RC IN,UN, VR, Si o
-2 T . 3 JN, UN, RO, Si 1 .
RC 3: Classification based on RQD: Fair JN, UN, VR, Si 1
. N, ST, VR, Si ;
JN, UN, VR, Si i
o CON, UN, RO, Si ;
SCHIST BEDROCK RC J | N 0N RS B ‘
RC 4: Classification based on RQD: Very / 4 SIS % IN, UN, RO, Bi 1
Poor J | I ON RO Bisi e
- JN, UN, RO, BilMu 8 E
RC
RC 5: Classification based on RQD: Good 5
= | UN, UN, RO, BiMu 15
| JN, ST, RO, Si .
4 N, PL, SR, o !
188.85 L u ;
SCHIST BEDROCK 4.27 CON, UN, SR, Bi'Mu 5
«| | N, UN, RO, BiMu
RC 15
6 *| | JN, UN, SR, Billo 15
188.33 JN, UN, RO, Billo b
QUARTZFELDSPATHIC GNEISS 4.79 SO o o, By s
i BEDROCK ™| [N e sR e ! .
RC 6: Classification based on RQD: Good . JN, PL, SR, lo 5
RC ’
© RC 7: Classification based on RQD: Very 7 °| [N UN-RO T 2
> Poor
g
T
~ | |
& CON, UN, SR, Bi/Mu )
L6 CON, UN, SR, BiMu B .
A | CON, UN, SR Birsi 2
CON, PL, SR, Bi/Mu 2
# | CON, PL, SR, BilMu H
CON, PL, SR, Bi/Mu .
JN, UN, SR, - 2
RC CON, UN, SR, Bi/Mu 2
. — . CON, UN, SR, Bi/M
RC 8: Classification based on RQD: Good 8 N UNVR G o7
JN, UN, RO, Si/Bi 15
JN, CU, SR, Si/Bi 1
JN, UN, SR, lo/Ca 15
JN, UN, RO, Ca ]
-8 RC —
RC 9: Classification based on RQD: Good 9
JN, PL, SR, Callo ;
o JN, PL, RO, Callo o7
1T -, PL,RO, lo/Ch/Ca ,
|
¢ |- PLRO 0 ]
o |- PL SR Io
RC | |- PCRO 10 oJs
| 10 - PL, RO, lo 1
o . #| | - PL RO, I0 075
RC 10: Classification based on RQD: Fair . |*| | - PL.RO, 10 1
-, PL,RO, lo 5
-, PL, SR, lo/Bi ;i
-, PL, RO, lo
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

PROJECT No. : TZ16018

RECORD OF BOREHOLE No. BH2-5 - Rock

DRILLING LOCATION

: ECM (N5101478, E316940)

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 27 Sep 16 - 28 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
2 5| @ DESCRIPTION 3 Tz é g - RECOVERY [FRACTURY DISCONTINUITY DATA % § UEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report g Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g £ INSTRUMENTATION
u 4 g report. &l m & | S |CORE %|CORE % (deg) DESCRIPTION olual €
a £ | T |eggs|sgrs|sess|.228]o888 s
QUARTZFELDSPATHIC GNEISS RC -, PL, RO, lo
BEDROCK - PL, RO, Callo |
10 o |- PLRO, 10 ,
- PL,RO, C
'?(1'\’ *ZrC RO i
2| | - PL SR, lo/ch 1
MAFIC INTRUSIVE BEDROCK -, PL, RO, lo 078
. - PL, RO, lo/Ch j
- PL, SR, Ch 1
© - PL, SM, Ch
- ) L[+ |- uN, RO, Ch E
Sie N - PL, SR, lo/Ch i
S| T| RC 11: Classification based on RQD: Very RC - PL, SR, Ch 115
N Poor 12
RC 12: Classification based on RQD: Very
Poor
~12 RC | - PL, SR, Ch , _
RC 13: Classification based on RQD: 180.88 13 - PL, SR, Ch
Excellent 2.4 !
End of Rock Coring ’
14 -
- 16 -
18 -
I
[
I
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. BH2-6D - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

WATER LEVEL (date)

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101456, E316895) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 29 Sep 16 - 29 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7 o o | eLev 5 S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | £
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
= . § DEPTH| £ [ € RECOVERY RQD, [RACTURY DISCONTINUITY DATA vz |kz
TE| 2 Continued from non-cored borehole | @ = -QD. | NpEX ¥
u 3 See Overburden log report g Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 4 g report. &l m & | S |CORE %|CORE % (deg) DESCRIPTION gl
=) g | T 8983|2983 /8988|w208 0888 2 s
- For overburden details, see "RECORD OF
BOREHOLE BH2-6D- Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-6D"
Rock Coring Started on 29 September 2016
190.66
o DIORITE BEDROCK 0.94 7
RZC >
) .
RC
3 o JN, UN, RO, Sallo 15
JN, UN, RO, Sallo is
3| | 9N, UN, RO, salo s
JN, UN, RO, Sallo 15
4 JN, UN;, RO, Sallo 15 .
. JN, UN, VR, Sallo 15
| | IN, UN, VR, Sarlo ;
B RC JN, PL, VR, Sallo i i
4
© JN, UN, RO, lo
S e | | N IR, RO, o !
g
gt
(=2}
N
L6 g JN, PL, RO, 10 15 i
. JN, PL, SR, lo/Ca 15
| | | UN,PL, SR lo/chica
. N, PL. SR lo/ChiCa by
RC 5: Classification based on RQD: Good 5
. JN, PL, SR, Ch 15
| | JN.PL RO, Ch/Ca ;
i . JN, PL, SR, Ch/IO ] T
*| | JN;PL, VR, lo/Ch i
. JN, PL, VR, Ch ;
e JN, PL, RO, lo/Ch i
o JN, PL, VR, lo/Ch/Ca ]
JN, PL, VR, lo/Ch/Ca 1
JN, PL, RO, lo/Ch 15
-8 . .
RC 6: Classification based on RQD: 6
Excellent
|
| e | | JN,PL, RO, Io 4
JIN, PL, VR, lo/Ch
RC N, PL, VR, lo/Ch/Ca "
| 7 «| | JN; PL, RO, lo/Ch/Ca 15
JN, PL, SR, lo/Ch/Ca i
RC 7: Classification based on RQD: Good
JN, PL, VR, lo/Ch/Ca 15
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED : BC

CHECKED : SC/NR
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RECORD OF BOREHOLE No. BH2-6D - Rock

: ECM (N5101456, E316895) k

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 29 Sep 16 - 29 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w E [0} u’;J ES % NOTE: T
<—(' 8 9 [e] g 9 E For abbreviations, symbols and descriptions refer to 5 LZD NOTES
g 7| o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
o = - £ N o w wow
zT| Q . DESCRIPTION 3 [oermn] & £ " [reconm FrACTURY DISCONTINUITY DATA 52 | E2| WATERLEVELS
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
a 4 ’ ) 2 | 3 [CORE % [CORE% (deg.) DESCRIPTION gl €
a o | L2883 [8983[R988 |02l | 888 2ENEE! g
DIORITE BEDROCK RC *| | JN, PL, RO, lo/Ch/Ca 1
7 o | | 9N, PL, RO, lo/chica ,
] N, PL, RO, lo/Ch/Ca ,
e JN, PL, SR, lo/Ch/Ca ]
1] o o| | UN, PL, VR, lo/Ch/Ca i
| > I JN, PL, RO, lo/Ch/Ca 15 i
3 s| | | uN.PL. RO, lo/chiCa s
2 RC JN, PL, SR, lo/Ch/Ca 7
RC 8: Classification based on RQD: 8 JN, PL, RO, lo/Ch/Ca 1
Excellent
. JN, PL, RO, lo/Ch/Ca 1
*| [ IN. PL; RO, lo/chiCa s
179.69 | N, PL, RO, lo/Ch/Ca ]
-12 End of Rock Coring 11.91 -
-14 .
- 1 6 -
- 1 8 -
I
[
I
GROUNDWATER ELEVATIONS SHEET2 of 2

LOGGED : BC
CHECKED : SC/NR
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RECORD OF BOREHOLE No. BH2-6S - Rock

PROJECT No. : TZ16018
: Canadian Nuclear Laboratories Ltd.

CLIENT
NAME /

LOCATION

: Multidisciplinary Subsurface Investigation for NSDF - Chalk

River, ON

DRILLING LOCATION
DRILLING DATE
INCLINATION (Deg.)
AZIMUTH (Deg.)

: ECM (N5101456, E316895)
:60ct16-6Oct 16

: Vertical
: Vertical

amec
foster
wheeler

DATUM: Geodetid

DEPTH SCALE

(metres)

DRILLING RECORD

DESCRIPTION
Continued from non-cored borehole
See Overburden log report.

SYMBOLIC LOG

ELEV.

DEPTH

(m)

SAMPLE No.
PENETRATRATION RATE

(m/min)

COLOUR
% RETURN

FLUSH

NOTE:

For abbreviations, symbols and descriptions refer to
LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

NOTES
WATER LEVELS

RECOVERY

TOTAL | SOLID
CORE % |CORE %

cooo |cocoo
NT0D | NToc

R.Q.D.
%

cooo
T O

DISCONTINUITY DATA

Alpha anglg
M| (deg)

coo
OHOG

TYPE AND SURFACE
DESCRIPTION

WEATHERING
INDEX

INSTRUMENTATION

ROCK STRENGTH
INDEX

-4

- For overburden details, see "RECORD OF
BOREHOLE BH2-6S - Overburden"
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-6S"

Rock Coring Started on 6 October 2016

191.38

11/10/2016

HQ

DIORITE BEDROCK

RC 3: Classification based on RQD: Fair

RC 4: Classification based on RQD: Fair

RC 5: Classification based on RQD: Very
Poor

RC 6: Classification based on RQD: Very
Poor

RC 7: Classification based on RQD: Fair

RC 8: Classification based on RQD: Fair

0.22

JN, PL, RO, lo

, UN, RO, lo
, PL, RO, lo
, UN, RO, lo
, PL, RO, lo
, PL, RO, lo
, PL, RO, lo

, PL, RO, lo
, PL, RO, lo

IN,
JN,

PL, RO, lo
PL, RO, lo

JN,
N,

JN,
JN,

IN,

IN,

JN,
IN,

, Ch
, Ch
, Ch
, Ch

, Ch
, Ch
, Ch
, Ch
, Ch

JN,

N,
JN,
JN,
IN,
IN,

IN,

IN, , Ch
, Ch
, Ch

, Ch

JN,
IN,

IN,
IN,

, Ch
, Ch

IN,

N,
JN,

IR, RO, Ch

PL, RO, Ch
PL, RO, Ch

JNL IR, RO, Ch

Xy

e

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS

AV
WATER LEVEL (date)

~ IN OPEN BOREHOLE ON COMPLETION

LOGGED

CHECKED

SHEET 1 of 2

BC
SCINR
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RECORD OF BOREHOLE No. BH2-6S - Rock

: ECM (N5101456, E316895) k

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 6 Oct 16 - 6 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | 2
2 5 O] DESCRIPTION g - i é g - RECOVERY [FRACTURH DISCONTINUITY DATA % § ul:—:J § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
o o L [RS8 | RSB [RIBB | w22 | o888 2E223! H
DIORITE BEDROCK N, PL, RO, Ch i
- JN, IR, RO, Ch s
‘Lg | JN, PL, RO, Ch
8 O !
S . JN, PL, SR, Ch
e|T - ) RC . JN, UN, SR, Ch e
—10 |= RC 9: Classification based on RQD: Fair 9 1 -
180.93 | JN, PL, RO, Ch 15
End of Rock Coring 10.67
- 1 2 -
= 1 4 -
- 1 6 -
- 1 8 -
I
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC

WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

CHECKED : SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

RECORD OF BOREHOLE No. BH2-7 - Rock % =
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101650, E316753) amec &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 6 Oct 16 - 6 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
Ay o o | ELev E o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
=) o UL IRI88[RIBI [RS8 |wllR (o888
- For overburden details, see "RECORD OF
BOREHOLE BH2-7 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-7"
Rock Coring Started on 6 October 2016
-4 .
187.29
QUARTZFELDSPATHIC GNEISS 4.50
BEDROCK JN, PL, RO, Sallo 15
RC
RC 7: Classification based on RQD: 7
Excellent
| [ UN,PL,RO, Ch ors
-6 .
o JN, PL, RO, Sallo
15
n N, PL, RO, Sa ]
N, PL, RO, Sa 1
. N, PL, RO, Sallo ]
RC JN, PL, RO, lo/Ch/Sa 4
RC 8: Classification based on RQD: Good 8 o JN, PL, RO, Sallo \
- o| | UN, PL, RO, Sallo ] E
B | | UN, UN, RO, Chilo ;
5 N, PL, RO, lo o i
RC
RC 9: Classification based on RQD: Fair 9
©
S
[Xi¥e}
ST
S
= o -
| | UN, PL, RO, Chilo ]
RC
RC 10: Classification based on RQD: 10
-10 Excellent -
o N, PL, RO, lo/Ch/Sa 15
RC
RC 11: Classification based on RQD: "
Excellent
- 12 .
|
JN, UN, RO, lo ors
| RC
12
RC 12: Classification based on RQD:
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED VA
WATER LEVEL (date) CHECKED : SC/NR
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-7 - Rock ; =
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101650, E316753) amec &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 6 Oct 16 - 6 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' . 8 9 g g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
O g I&J o ELEV. I 8 5 8 OE. LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 5 = @ x
2 5 O] DESCRIPTION 6‘ i é g - RECOVERY DISCONTINUITY DATA % § ul:—:J § WATER LEVELS
EEl 2 Continued from non-cored borehole 2 DEPTH zE7 o) o 5 | % | wsTRUMENTATION
w I n ry TYPE AND SURFACE 2
& g See Overburden log report. > - %) % é CORE % m [P deq) 5 AND SURE ol
o 2288 338 2E223! H
Excellent JN, PL, RO, lo/Ch/Sa 15
QUARTZFELDSPATHIC GNEISS
BEDROCK RC
12
©
8o
S|
- 1 4 g JN, PL, RO, Ca/Ch s -
] RC
RC 13: Classification based on RQD: 13
Excellent
177.03
End of Rock Coring 14.76
- 1 6 -
- 1 8 =
o] J
S
s
=
[m]
Q
©
S
X
8 —20 -
3
=
[T
[&]
w
s
<
o
Q
e B i
S
X
3]
e)
I
o
[}
o
&
o —22 -1
o
o
0
P4
o
3
N
[
X
8 GROUNDWATER ELEVATIONS SHEET2 of 2
é VA IN OPEN BOREHOLE ON COMPLETION LOGGED MA
g WATER LEVEL (date) CHECKED : SC/NR
<
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RECORD OF BOREHOLE No. BH2-8 - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101556, E316528) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE 1 27 Sep 16 - 27 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
Ay o o | ELev E o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
=N . ~ DEPTH | & % & RECOVERY RQD, [RACTURY DISCONTINUITY DATA wz |z
TE| 2 Continued from non-cored borehole | @ = -QD. | NpEX ¥
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . o m 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
Q o UL IRI88[RIBI [RS8 |wllR (o888
- For overburden details, see "RECORD OF
BOREHOLE BH2-8 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH2-8"
Rock Coring Started on 27 September 2016
-0 .
174.23
QUARTZFELDSPATHIC GNEISS 0.23
BEDROCK
N, PL, RO, lo ;
RC ol JN, PL, RO, Io ;
JN, UN, RO, |
RC 2: Classification based on RQD: Poor 2 JN, PL, RO, Ig i
JN, PL, RO, lo 075
o| | JN,PL, RO, lo ]
| [ UN,UN, RO, Io ;
JN, PL, RO, lo 15
. IN, IR, RO, lo ]
RC
-2 RC 3: Classification based on RQD: Fair 3 JN, PL, RO, lo ; n
N, PL, RO, lo ors
RC
RC 4: Classification based on RQD: Good 4
JN, PL, RO, lo ;
° JN, PL, RO, lo s
. N, IR, RO, lo )
JN, PL, RO, lo 15
—4 N, PL, RO, lo 1 .
© o | ] JN,UN,RO, lo ors
S %
[\J¥e}
ST
~
N RC
5 RC 5: Classification based on RQD: Fair 5 JN, UN, RO, Ch ; _
. N, PL, RO, Ch ]
o N, PL, RO, lo/Ca/Ch ;
N, IR, RO, Ch/Ca s
-6 . N, PL, RO, Ch ; .
RC
RC 6: Classification based on RQD: 6 o IN. PL. RO, Ch
Excelletn JN. PL, RO, lo/Ca/Ch b
N N, PL, SR, Ca/llo s
N, IR, RO, Ch ]
N, PL, RO, Ch 1
RC
-8 RC 7: Classification based on RQD: Good 7 -1
! o N, PL, RO, Ch 15
N, PL, SR, Ch 15
|
RC I
s o N, PL, SR, Ch/lo s
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED VA
WATER LEVEL (date) CHECKED SC/NR
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AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

RECORD OF BOREHOLE No. BH2-8 - Rock ; =
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101556, E316528) amec D
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE 1 27 Sep 16 - 27 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
o w =
i 0] I 414 NOTE:
u:('J 8 9 [e] § § E For abbreviations, symbols and descriptions refer to E (Y] NOTES
o7l o ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 3 Tz g g - RECOVERY FRACTURY DISCONTINUITY DATA % § nué § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L2883 8983 [R988 |02l | o888 2ENEE! g
QUARTZFELDSPATHIC GNEISS
BEDROCK
. JN, UN, RO, Ch
,‘9 JN, PL, RO, Ch :
&lo RC 8: Classification based on RQD: RC N, PL, SR, Ch 15
ST Excelletn 8
N
[3']
. JN, PL, RO, lo/Ca/Ch
10 o ' .
164.23 |
End of Rock Coring 10.23
- 1 2 -
- 1 4 =
- 1 6 -
- 1 8 -
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA
WATER LEVEL (date) CHECKED : SC/NR
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AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

WATER LEVEL (date)

RECORD OF BOREHOLE No. GH1-1 - Rock % =
PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101369, E316355) amec &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
Ay o o | ELev E o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA %g nuEJ § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
=) o UL IRI88[RIBI [RS8 |wllR (o888
- For overburden details, see "RECORD OF
BOREHOLE GH1-1 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - GH1-1"
Rock Coring Started on 12 October 2016
-2 .
158.89 VL
GNEISS BEDROCK 2.59 o[NP VR o 1
RC
RC 5: Classification based on RQD: 5 JN, PL, RO, Bi o078
B Excellent : E
RC
RC 6: Classification based on RQD: 6
Excellent
-4 .
RC
RC 7: Classification based on RQD: Good 7
RC
RC 8: Classification based on RQD: 8 JN, PL, RO, Ch/Ca s
Excellent
-6 N, PL, SR, Ch/Ca 15 .
o N, PL, RO, Ch ]
RC
© RC 9: Classification based on RQD: 9
S Excellent
Qg
ST
N i
JN, PL, RO, Ca/Ch ]
JN, PL, RO, Ca/Ch 075
-8 RC JN, PL, RO, Ca/Ch -
RC 10: Classification based on RQD: 10 it 1
Excellent
N, PL, SR, Ch/Ca ors
RC
RC 11: Classification based on RQD: Fair " N, PL, RO, Ch/Ca ,
—10 A | [N PL RO Ch o7 7]
| JN, PL, RO, Ch 075
|
RC N, PL, RO, lo ors
12
GROUNDWATER ELEVATIONS SHEET 1 of 4
Y |N OPEN BOREHOLE ON COMPLETION LOGGED : BC

CHECKED : SC/NR
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RECORD OF BOREHOLE No. GH1-1 - Rock

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION  : Geophysical (N5101369, E316355) _ .-
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' . 8 9 g § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
og| @ ol eev |5 12=[82 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
2351 o DESCRIPTION = 2 €™ £8 |23 | waTERLEVELS
zel g ’ O [ DEPTH EE RECOVERY [FRACTURY DISCONTINUITY DATA nz | £z
FEl 2 Continued from non-cored borehole | @ 227 = RQD. [ NpEX X ]
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a o L |RIBB | RSB [RIBB | w22 | o888 2z202
GNEISS BEDROCK
RC 12: Classification based on RQD: Good
| | | 9N, PL, RO, carch ozs
RC JN, PL, RO, CalCh 0%
12 JN, UN, RO, Ca/Ch s
N.PL SR chica ors
—12 3 JN, PL, RO, Ch/Ca 18 -1
N, PL, RO, Ch i
N, PL, SR, Ch 1
RC
RC 13: Classification based on RQD: 13
Excellent
14 4
RC JN, PL, RO, Ch ozs
RC 14: Classification based on RQD: 14
Excellent
JN, PL, RO, CalCh .
N, PL, RO, Ch ;|
RC
© RC 15: Classification based on RQD: 15
S Excellent
\i¥e]
- 1 6 § b =
S
- JN, PL, RO, Ch ozs
| | | 9N, PL RO, CR ors
R RC i
RC 16: Classification based on RQD: 16
Excellent
JN, PL, RO, Bi s
18 4
RC 3 JN, PL, SR, Ch ;
RC 17: Classification based on RQD: 17
Excellent
142.06
MAFIC INTRUSIVE BEDROCK 19.42 CON. PL, SR, Ch 15
JN, PL, SR, Ca/Ch s
| -20 RC o | ] oN, UN, RO, carch , T
RC 18: Classification based on RQD: 18 * | | JN. UN, RO, CalCh 1
Excellent
| o | | 9N, PL, RO, Carch ]
RC
GROUNDWATER ELEVATIONS SHEET2 of 4
VA IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. GH1-1 - Rock

PROJECT No. : TZ16018

DRILLING LOCATION : Geophysical (N5101369, E316355)

~

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
a) w =
w noc [O) . 'E_ ES 4 » NOTE: » z
<—(' s 9 S|z IS I For abbreviations, symbols and descriptions refer to o (ZD NOTES
o7 o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
el g Continued fi -cored borehol Q |pEPTH| L |£ & RECOVERY DISCONTINUITY DATA vz [z
FE|l 2 ontinued from non-cored borehole e X ]
u 3 See Overburden log report = 5|5 | B |conts o m [Feeai  TYPE AND SURFACE g |5 [ 'NSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
a o | L |RSB8 (8288 338 gEypE
MAFIC INTRUSIVE BEDROCK 19
RC 19: Classification based on RQD: ?g
Excellent o| [N, UN, RO, Carch -
20 -
JN, PL, RO, Ch ;
JN, PL, RO, Ch/Ca )
RC JN, UN, RO, Ch o078
RC 20: Classification based on RQD: 20 JIN, PL, SR, Ch 1
Excellent
JN, PL, RO, Ch s
24 -
JN, UN, RO, Ch
RC !
RC 21: Classification based on RQD: 21 J | N PL RO Ch
Excellent T 1
N, PL, SR, Ch s
N, PL, SR, Ch s
©
o
I JN, PL, RO, Ch
-26 |S | ' .
S RC o JN, PL, RO, Ch 15
S . P . o | | N, PL, RO, Ch ;
RC 22: Classification based on RQD: Good 22 A N PL SR Gh 2
JN, PL, SM, Ch o7
RC N, PL, SR, Ch o7
RC 23: Classification based on RQD: 23 JIN, PL, SR, Ch 4
Excellent
28 -
JN, IR, SR, Ch/Ca ]
JN, PL, SR, Ca/Ch ]
RC * | | JN, UN, SR, Ca/Ch 4
RC 24: Classification based on RQD: 24
Excellent *| | JN,IR, RO, Ch ]
30 -
|
o | | N, PL, SR, Caich ]
I RC
25 «| [ N, UN, RO, ChBi ,
RC 25: Classification based on RQD:
Excellent L1 N PR Ghca |
3 g 3 1

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS

VA IN OPEN BOREHOLE ON COMPLETION

WATER LEVEL (date)

SHEET 3

LOGGED : BC
CHECKED : SC/NR

of 4
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RECORD OF BOREHOLE No. GH1-1 - Rock

: Geophysical (N5101369, E316355) k

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 12 Oct 16 - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
ozl m ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2|2«
2 5| @ DESCRIPTION 3 Tz g g - RECOVERY RACTURY DISCONTINUITY DATA % § nui § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L |RSB8 (8288 o838 2ENEE! g
MAFIC INTRUSIVE BEDROCK RG
25
©
S
[\J¥e}
- o 0 -
32 3 * RC 26: Classification based on RQD: RC IN. PL RO, SR, GniCa 05
~ Excellent 26
128.56
- End of Rock Coring 32.92 4
_34 -
_36 =
_38 -
—40 —
[

GROUNDWATER ELEVATIONS

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

LOGGED

CHECKED :

BC
SCINR

SHEET 4 of 4
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RECORD OF BOREHOLE No. GH1-2 - Rock

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION  : Geophysical (N5101373, E316380) __ .
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 13 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
Ay o o | ELev E o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA % § UEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L |R2B8[R983[R988 |02l | o888 2roRs
- For overburden details, see "RECORD OF
BOREHOLE GH1-2 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - GH1-2"
Rock Coring Started on 13 October 2016
-2 .
161.94 |||
QUARTZFELDSPATHIC GNEISS 2.16
BEDROCK
RC
RC 4: Classification based on RQD: Fair 4
RC
RC 5: Classification based on RQD: 5
Excellent
-4 .
RC
RC 6: Classification based on RQD: 6
Excellent
JN, UN, SR, Ch ors
JN, PL, RO, Bi
*| | IN PL. RO, ChiBi o
-6 .
©
S
IXi¥e}
S|T
3 RC o JN, PL, SR, Ch 075
- RC 7: Classification based on RQD: 7 -
| Excellent . JN, UN, SR, lo/Ch 4 7
R N,
° JN, PL, RO, Ca/Ch 15
-8 .
RC
RC 8: Classification based on RQD: 8
Excellent
RC
RC 9: Classification based on RQD: 9
| Excellent .
10
N, PL, RO, Ca ors
I
RC o N, PL, SR, Ch ]
10
GROUNDWATER ELEVATIONS SHEET 1 of 4
Y |N OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR




AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. GH1-2 - Rock 3‘

PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101373, E316380) amat
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 13 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
og| @ o | elev E S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2 gl o DESCRIPTION 8 Tz é g . RECOVERY RACTURY DISCONTINUITY DATA % § nuEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L |RSB8 (8288 338 gEypE
QUARTZFELDSPATHIC GNEISS
BEDROCK
RC 10: Classification based on RQD:
Excellent RC | N, PL, RO, Ch/Ca
10 o JN, PL, RO, Ch :
12 -
g JN, PL, RO, ChiCa 15
. JN, PL, RO, Ca/Ch b
RC . UN, PL, RO, Ca/Ch s
RC 11: Classification based on RQD: " -
| Excellent |
o JN, PL, RO, Ch ,
JN, PL, RO, Ch 15
14 of | | N, PL, SM, Ch "
RC
RC 12: Classification based on RQD: 12
Excellent
© RC g JN, PL, SR, Ch/Ca ]
) RC 13: Classification based on RQD: 13
16 | % Excellent —
o
- JN, PL, SM, Ch s
RC
RC 14: Classification based on RQD: 14 IN. PL RO, Ca 07
Excellent
o JN, PL, SR, Ch/Ca "
18 -
JUN,PL, SR, Ca ors
RC . JN, PL, RO, Ca o078
| RC 15: Classification based on RQD: 15 . N, PL, SR, Ch } i
Excellent !
20 g JN, PL, SR, Ch/Ca ] -
RC
16
| RC 16: Classification based on RQD:
Excellent
GROUNDWATER ELEVATIONS SHEET2 of 4
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. GH1-2 - Rock

PROJECT No. : TZ16018 DRILLING LOCATION

: Geophysical (N5101373, E316380)

~

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 13 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
a) w =
W noc 0] . 'E_ ES 4 N NOTE: » z
<—(' s} 9 S|z IS I For abbreviations, symbols and descriptions refer to o (ZD NOTES
S o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2 5| @ DESCRIPTION g z é £ - RECOVERY DISCONTINUITY DATA %é UEJ § WATER LEVELS
FEl 2 Continued from non-cored borehole | @ | PEPTH| = |5 & © x= |5
u 3 See Overburden log report b~ Sla |8 |t come m[Piaahdq  TYPE AND SURFACE 3 g INSTRUMENTATION
e x ' o | (m) 2 | 2 |CORE®|CORE® (deg) DESCRIPTION gloa| @
a o | L |RSB8[8288 338 gEypE
QUARTZFELDSPATHIC GNEISS ] | | IN. PL, RO, oh —
BEDROCK JN, PL, SR, Ch
RC
-22 RC 17: Classification based on RQD: 17 -
Excellent . JN, PL, SR, Ca/Su 075
JN, PL, SR, Ch/Bi .
R 3 JN, PL, SM, Ch/Ca/Su s i
RC o JN, UN, SM, Ca/Ch ;
RC 18: Classification based on RQD: 18
Excellent * JN, PL, SM, CalCh 15
24 -
RC JN, PL, SM, Ch "
RC 19: Classification based on RQD: Good 19 4 | [ pL RO, cn
JN, PL, RO, Ch/Ca b
JN, PL, RO, Ca 0.75
- ole| | UN, PL, SM, C E
N, UN, SR, Ca o7
JN, PL, SR, Ca 0.75
3 N, PL, SR, Ch s
©
3 RC
—-26 | % RC 20: Classification based on RQD: Good 20 e
&
of | ] N, PL RO, Ch ]
- of | ] N, PL SR Ch ] E
RC
RC 21: Classification based on RQD: 21
Excellent
JN, PL, SR, Ch/Ca ]
28 -
R RC i
RC 22: Classification based on RQD: 22
Excellent JN, PL, RO, Ca 075
JN, PL, RO, Ch/Su o7
30 -
|
RC
| 23 JN, PL, RO, Ch/Ca "
RC 23: Classification based on RQD:
Excellent
. JN, PL, RO, Ch/Ca ors

GROUNDWATER ELEVATIONS

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

SHEET 3

LOGGED : BC
CHECKED : SC/NR

of 4
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RECORD OF BOREHOLE No. GH1-2 - Rock ; =
PROJECT No. : TZ16018 DRILLING LOCATION  : Geophysical (N5101373, E316380) . &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 13 Oct 16 - 14 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
og| @ ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | 2
2 8| o DESCRIPTION g DEp-n-| z é g - RECOVERY [FRACTURE DISCONTINUITY DATA % § »UEJ § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
o o L [RS8 | RSB [RIBB | w22 | o388 2E223! H
QUARTZFELDSPATHIC GNEISS RC
BEDROCK 23
©
=Y
g g
e + RC JN, PL, RO, Ca/Ch
32 |2 RC 24: Classification based on RQD: 24 PL. RO, Ca 1 -
Excellent
131.41
End of Rock Coring 32.69
_34 -
_36 -
_38 -
_40 -
[

GROUNDWATER ELEVATIONS

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

LOGGED

CHECKED :

BC
SCINR

SHEET 4 of 4
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. GH1-4 - Rock

PROJECT No. : TZ16018 DRILLING LOCATION
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.)
LOCATION River, ON AZIMUTH (Deg.)

: Geophysical (N5101496, E316738)

: 4 Oct 16 -4 Oct 16
: Vertical
: Vertical

amec
foster
wheeler

DATUM: Geodetid

NOTE:

COLOUR
% RETURN

ELEV.

For abbreviations, symbols and descriptions refer to
LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

DESCRIPTION
Continued from non-cored borehole

(metres)
(m/min)

DEPTH RECOVERY FRACTURH

DISCONTINUITY DATA

RQD.
TOTAL | SOLD | % INDEX Bha angHd
CORE % |CORE % M| (deg.)

cooo |cocoo|ocooo
NT0D [NT00 | NTFO

DEPTH SCALE

SAMPLE No.
PENETRATRATION RATE

See Overburden log report.

DRILLING RECORD
SYMBOLIC LOG

FLUSH

(m)
cwe|._.g29
2R | o885

TYPE AND SURFACE
DESCRIPTION Jr | Ja

ROCK STRENGTH

INDEX

WEATHERING
INDEX

NOTES
WATER LEVELS
INSTRUMENTATION

- For overburden details, see "RECORD OF
BOREHOLE GH1-4 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - GH1-4"

Rock Coring Started on 4 October 2016

185.87
DIORITE BEDROCK 3.20

RC 5: Classification based on RQD: Poor 5

RC 7: Classification based on RQD: Poor 7

04/10/2016
HQ

RC 8: Classification based on RQD: Fair 8

RC 9: Classification based on RQD: Fair 9
—-10

RC
RC 10: Classification based on RQD: Poor 10 °

JN, PL, RO, Sallo
JN, PL, RO, Sallo

JN, PL, VR, Sallo s
JN, PL, RO, lo/Ch 1
JN, UN, RO, Sallo 1
JN, PL, RO, Sallo 1
JN, PL, RO, lo/Ch 4
JN, PL, RO, lo/Ch 4
JN, PL, RO, lo/Ch 1
JN, PL, RO, lo/Ch 1.
JN, PL, RO, lo/Ch 1
JN, PL, RO, lo/Ch/Sa 1

JN, PL, RO, lo

JN, PL, RO, Io/Ch )
JN, PL, RO, lo/Ch |
JN; UN, RO, lo i
JN, PL, RO, lo/Ch 1
JN, UN, RO, lo i
JN, PL, RO, I0/Sa

Jl
Ji

z

, UN, RO, lo/Ch
, UN, RO, lo/Ch

z

J

z

, PL, SR, lo/Ch

SH, IR, RO, lo/Ch
J

z

, IR, RO, lo/Ch

Ji

z

, PL, RO, lo/Ch

JN, PL, SR, Ch/Ca

JN, PL, RO, Ch

JN, PL, SR, Ch

JN, IR, SR, Ch/Su
JN, PL, SR, Ch/Su 1

JN, PL, SR, Ch
JN, PL, RO, Ch

JN, PL, SR, Ch 15
JN, UN, RO, Ch I
N, PL, RO, Ch 15
N, PL, RO, Ch 15
JN, UN, RO, Ch 1

JN, PL, RO, Ch

GROUNDWATER ELEVATIONS

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

LOGGED : BC

CHECKED : SC/NR

SHEET 1 of 3
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RECORD OF BOREHOLE No. GH1-4 - Rock

~

WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

CHECKED : SC/NR

PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101496, E316738) amat
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE :4 Oct 16 -4 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2351 o DESCRIPTION = —z[EE[™ £8 |23 | waTERLEVELS
T . O | pEPTH EE RECOVERY [FRACTUR DISCONTINUITY DATA nz |Ez
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx X i
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
a o S| 288 |w22R | o888 gEypE
DIORITE BEDROCK
JN, PL, K, Ch/Ca s
N, PL, RO, lo/Ch b
JN, PL, RO, l0/Ch
RC N IN,IR RO, Ch '
RC 11: Classification based on RQD: Fair " JIN, PL, RO, lo/Ch H
JN, PL, RO, Callo/Ch s
14 -
RC JN, PL, RO, Caflo/Ch s
RC 12: Classification based on RQD: Good 12 JN, PL, SR, Ch 4
o | | UN, IR SR, Ch s
o | ] N, PL SR Ch s
RC
RC 13: Classification based on RQD: 13 N, PL, RO, Ch/Ca
-16 Excellent . JN, PL, RO, Ch e -
JN, PL, RO, Ch/Ca "
N, PL, K, Ch/lO s
JN, ST, SM, Ch/Ca 5
© .
S
B [\J¥e} i
S|
g RC
RC 14: Classification based on RQD: Good 14
. JN, PL, SR, Callo/Ch "
" N, PL, SR, Ch ,
JN, PL, RO, Ch i
18 H -
o JN, PL, RO, Ch/IO s
SH, PL, RO, Caflo/Ch
RC
RC 15: Classification based on RQD: Good 15
—-20 o| | UN, PL, RO, Chica s -
RC
RC 16: Classification based on RQD: 16 N, PL, RO, Ca/lo/Ch 1
Excellent JN, PL, RO, lo/Ch ;
JN, PL, RO, Ch s
JN, UN, RO, Ch/Ca s
o [N, UN, RO, Ch
| '?(73 N, PL, RO, Ch !
RC 17: Classification based on RQD: Good
GROUNDWATER ELEVATIONS SHEET2 of 3
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
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RECORD OF BOREHOLE No. GH1-4 - Rock

~

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

LOGGED : BC
CHECKED : SC/NR

PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101496, E316738) amat
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE :4 Oct 16 -4 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2351 o DESCRIPTION = —z[EE[™ £8 |23 | waTERLEVELS
T . O | pEPTH EE RECOVERY [FRACTUR DISCONTINUITY DATA nz |Ez
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx X i
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a 2 | |sesg|sess|ses88]|0222] o888 gEypE
DIORITE BEDROCK K N.PL RO, Ch -
RC
17 JN, PL, RO, Ch s
JN, UN, RO, Ch
JN, PL, RO, Ch 1
RC
RC 18: Classification based on RQD: 18
Excellent
24 o N, PL, RO, Ch, SR, K " -
RC 19: Classification based on RQD:
Excellent RC
19
«| | | N, PL, RO, Ch, SR 0
©
S
26 [< |2 .
= T RC 20: Classification based on RQD:
S Excellent RC
20
L 3 JN, PL, RO, Ch ors E
RC 21: Classification based on RQD:
Excellent RC
21
28 -
JN, PL, RO, Ch, SR ]
i RC 22: Classification based on RQD: 1
Excellent RC
22
159.10
—30 End of Rock Coring 29.97 -1
|
GROUNDWATER ELEVATIONS SHEETS of
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RECORD OF BOREHOLE No. GH1-5 - Rock

PROJECT No. : TZ16018

DRILLING LOCATION : Geophysical (N5101498, E316774)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 30 Sep 16 - 30 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
o w z
w noc 8 . 'E_ ES 4 » NOTE: » z
< s 9 § =z |9 I For abbreviations, symbols and descriptions refer to o (ZD NOTES
ow o ol mev | 51223 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
=N . ~ DEPTH | & % & RECOVERY RQD, [RACTURY DISCONTINUITY DATA wz |z
TE| 2 Continued from non-cored borehole | @ = -QD. | NpEX ¥
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
o = . ol 2 | 3 [CORE % [CORE% (deg) DESCRIPTION ulaa| €
a o | |R938[R988[R388 022 [-888 2roRs
- For overburden details, see "RECORD OF JN, PL, ST, SM, Ch/Ca, RO 1.0
BOREHOLE GH1-5 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - GH1-5"
Rock Coring Started on 30 September 2016
| 187.51 i i
QUARTZFELDSPATHIC GNEISS 1.01 JN, UN, RO, Bi o078
BEDROCK :
N, PL, RO, lo o7
o RC e | | N, PL, SR, Io/Su
RC 3: Classification based on RQD: 3 075
—-2 Excellent -
JN, UN, RO, Bi ]
«| | UN, UN, RO, BilMu ]
B e| | JN, UN, SR, Biflo b i
RC
RC 4: Classification based on RQD: 4 [N SR o 1
Excellent «| [N PL SR 10 !
’ ’ ’ 0.75
-4 .
. JN, UN, RO, lo o7
of | UN,PL, SR, Io o7
JN, UN, SR, lo ]
RC
L RC 5: Classification based on RQD: 5 | [ IN.UN, SR, lo 075 4
Excellent JN, UN, SR, lo
JN, UN, SR, lo i
©
@ g JN, UN, RO, Ca .
3T
3 i
el
-6 .
JIN, UN, SR, lo/Su s
o RC e | | JN, UN, RO, lo/Su
RC 6: Classification based on RQD: 6 8
Excellent
o | | IN,PL,PL, lo ors
JN, UN, RO, Ca/Ch
JN, PL, SR, 5 o
RC JN, UN, SR, lo 0.75
-8 RC 7: Classification based on RQD: 7 -
Excellent o | | un. UN, SR BI
’ ' ' 1
JN, UN, SR, Bi ;
| JN, PL, SR, Mu/lo 1 ]
N, PL, SR, lo 1
RC
8
RC 8: Classification based on RQD:
Excellent
JN, Cu, SR, Ch/Ca 15
GROUNDWATER ELEVATIONS SHEET1 of 4
Y |N OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED SC/NR
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RECORD OF BOREHOLE No. GH1-5 - Rock

PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101498, E316774) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 30 Sep 16 - 30 Sep 16 foster

NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid

DEPTH SCALE

NOTE:
For abbreviations, symbols and descriptions refer to

LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY NOTES

WATER LEVELS
INSTRUMENTATION

COLOUR
% RETURN

ELEV.

DESCRIPTION
DEPTH

Continued from non-cored borehole
See Overburden log report.

(metres)
(m/min)

RECOVERY RQD [FRACTURH DISCONTINUITY DATA
v INDEX

TOTAL | SOLID % Alpha anglg
CORE % ° PER1m (deg.) YPE AND SURFACE

DRILLING RECORD
SAMPLE No.
PENETRATRATION RATE
ROCK STRENGTH
INDEX
WEATHERING
INDEX

SYMBOLIC LOG

FLUSH

(m)

cooo |cocoo owo coo
NT0D [ NToc - |o®®os

12 176.49

-14 RC

—-16

18

QUARTZFELDSPATHIC GNEISS

CORE % DESCRIPTION Jr [ Ja
©
BEDROCK J

X
8

N, PL, SR, lo ]
| | IN.PL RO, io ors

JN, PL, SR, lo

*[ | JN,PL, SR, Ch/Ca
| | JN, UN, SR, lo/Sa

RC 9: Classification based on RQD: Good 9

JN, UN, RO, lo/Sa

| ] JN, UN, SR, lo

*| | JN,PL, SR, lo

ol CON, PL, SR, lo

o| JN, UN, SM, Ch

«| | YN, PL, SR, Ch/Callo
JN, PL, SM, Ch/lo

*| | JN, PL, SR, Ch/lo

MAFIC INTRUSIVE BEDROCK 12.03

RC
RC 10: Classification based on RQD: Poor 10 JN, PL, SM, Ch/lo

- JN, PL, SM, Ch/lo

. JN, PL, SR, Ch/lo

. N, PL, SR, Ch/lo
RC 11: Classification based on RQD: Fair "

JN, PL, RO, Ch
*| | JN,PL, RO, Ch

JN, PL, RO, Ch/Callo
JN, PL, RO, Ch

| | N, PL, SR, Ch/lo

15 -
15

30/09/2016
HQ

RC
RC 12: Classification based on RQD: Good 12

ol JN, PL, RO, Ch/Ca
JN, PL, RO, Ch 1

JN, UN, RO, Ch

R JN, PL, RO, Ch 15
JN, UN, RO, Ch b

JN, PL, RO, Ch

N, PL, SR, Ch
RC L[] [ N.UN. SR, Ch i |
[ . JIN, PL, SR, Ch/Ca y
RC 13: Classification based on RQD: Fair 13 15
«| [ UN, U, RO, Ch
N, PL, RO, Ch

o JN, PL, RO, Ch

JN, PL, SM, Ch

UN, PL, SR, Ch ,
N, UN, RO, Ch 15 7]

RC
RC 14: Classification based on RQD: Fair 14

JN, ST, RO, Ch

J JN, PL, SR, Ch
o| JN, PL, SR, Ch
JN, PL, SR, Ch 1

JN, PL, SR, Ch
*| | JN,PL, RO, Ch

RC 15: Classification based on RQD: RC

Excellent 15 JN, PL, K, Ch

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS SHEET 2 of 4

v IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. GH1-5 - Rock

~

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

LOGGED : BC
CHECKED : SC/NR

PROJECT No. : TZ16018 DRILLING LOCATION : Geophysical (N5101498, E316774) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 30 Sep 16 - 30 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
ozl m o | eev E S gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
2 5| @ DESCRIPTION 3 Tz é % - RECOVERY [FRACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L |RS88 (8288 o838 gEypE
MAFIC INTRUSIVE BEDROCK *| | JN,PL, SR, Ch 1
JN, PL, SR, Ch 15
RC
15
RC 16: Classification based on RQD: Fair RC N PL RO, Ch !
16
_22 -
i RC 17: Classification based on RQD: Good RC IN. PLUN. SR, Gn. RO ! i
17
_24 -
RC 18: Classification based on RQD: Fair RC IN. L, UN, SR, Ghflo, RO 1
© 18
S
B \J¥e} i
g|T
o
™
- 26 RC 19: Classification based on RQD: IN.PL VR, SR, RO 1 T
Excellent RC
19
RC 20: Classification based on RQD: IN. PL SR, K, Ghflo, RO 15
Excellent RC
20
_28 -
B RC 21: Classification based on RQD: RC IN. PL, SM, Chfle. RO 10 )
Excellent 21
I
RC
22
GROUNDWATER ELEVATIONS SHEET3 of 4
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RECORD OF BOREHOLE No. GH1-5 - Rock

~

PROJECT No. : TZ16018 DRILLING LOCATION  : Geophysical (N5101498, E316774) _ .-
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 30 Sep 16 - 30 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2. | Ex
2 5 O] DESCRIPTION g - i é g - RECOVERY [FRACTURH DISCONTINUITY DATA % § ull—:J § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L2883 [8983[R988 |02l |o888 2reRz g
MAFIC INTRUSIVE BEDROCK
©
Q|| RC 22 Classfication based on RQD: Fair RC Hg P U SR VR, o, s
ST 22
S
™
157.22 L
End of Rock Coring 31.30
_32 -
_34 -
_36 -
_38 -
[

GROUNDWATER ELEVATIONS

z IN OPEN BOREHOLE ON COMPLETION
WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

SHEET 4

LOGGED : BC
CHECKED : SC/NR

of 4
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RECORD OF BOREHOLE No. SH-1 - Rock

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101743, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE . E81B&71H - 18 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ g NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
ow o o | eev E o gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | £
2 gl o DESCRIPTION g Tz é % . RECOVERY FRACTURH DISCONTINUITY DATA % § UEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
o & | & [ges83]|8988[8988 0228|0888
- For overburden details, see "RECORD OF
BOREHOLE BH2-2 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH 2-2"
Rock Coring Started on 17 October 2016
171.52
QUARTZFELDSPATHIC GNEISS 17.31
BEDROCK JN, PL, RO, Sa o7
-18 .
RC
RC 15: Classification based on RQD: 15
Excellent
o JN, PL, RO, Sa o7
o | UN,PL, RO, Sa o7
RC
RC 16: Classification based on RQD: 16
= Excellent JN, PL, RO, Ca s i
20
RC
RC 17: Classification based on RQD: 17
© Excellent
S
q1g
S|T
2
00 .
RC o JN, UN, RO, Callo ozs
RC 18: Classification based on RQD: 18 -
| Excellent |
. JN, PL, SR, Ch/Ca ]
-4 .
RC
RC 19: Classification based on RQD: 19
Excellent
|
JN, PL, RO, Ch/Ca o7
|
I RC
20
RC 20: Classification based on RQD:
GROUNDWATER ELEVATIONS SHEET 1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED VA
WATER LEVEL (date) CHECKED : SC/NR
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-1 - Rock g =
PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101743, amat &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE . E81B&71H - 18 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
ozl m ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2|2«
2 5| @ DESCRIPTION 3 DEPTH ol E - RECOVERY FRACTURY DISCONTINUITY DATA %g »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L2883 [8983[R988 |02l | o888 2ENEE! g
Excellent
QUARTZFELDSPATHIC GNEISS RC
BEDROCK 20
JN, PL, RO, Ch/Ca ,
©
S
B e} J
S|
2 RC
RC 21: Classification based on RQD: 21
Excellent
28 160.79 i
End of Rock Coring 28.04
_30 -
_32 -
34 —
I
[
[

WATER LEVEL (date)

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS
VA IN OPEN BOREHOLE ON COMPLETION

LOGGED

CHECKED :

MA
SCINR

SHEET 2 of 2
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RECORD OF BOREHOLE No. SH-2 - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION  : Supporting Structure (N5101790, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE . B3 Ba§16H - 30 Sep 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7 o o | eLev 5 S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2351 o DESCRIPTION = —z[EE[™ £8 |23 | waTERLEVELS
el g . O | pEPTH EE RECOVERY [FRACTUR DISCONTINUITY DATA nz |Ez
FEl 2 Continued from non-cored borehole | @ 227 = RQD. [ NpEX X ]
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a o | L |R2B8[R983[R988 |02l | o888 gERDE g
- For overburden details, see "RECORD OF
BOREHOLE BH2-2 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - BH 2-2"
Rock Coring Started on 29 October 2016
163.46
GNEISS BEDROCK 23.16
RC
RC 21: Classification based on RQD: Poor 21
24 HEES -
et :
. 'PL RO, Ca -
RC JN, PL, RO, Ca o7
RC 22: Classification based on RQD: Poor 22
| RC o| | N, PL, RO, S2 i
RC 23: Classification based on RQD: Fair 23 N PL,RO, Ca 07
g JN, PL, RO, Ca o7
26 -
RC JN, PL, RO, Sa/Ca o7
RC 24: Classification based on RQD: Fair 24
©
8
g g JN, PL, RO, Sa s
(2]
N
JN, PL, RO, C
* JN, PL, RO, c: o
RC
RC 25: Classification based on RQD: Fair 25
JN, PL, RO, Di
o8 ™| | | N PL RO, Carsa 15 7]
JN, UN, RO, Ca ]
JN, PL, RO, Br 0.75
JN, UN, RO, Ca s
JN, PL, SR, Ca 1
RC
RC 26: Classification based on RQD: Fair 26
of [N PL RO, Ca ]
30 156.52 | .
End of Rock Coring 30.10
|
|
GROUNDWATER ELEVATIONS SHEET 1 of 1
z IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. SH-4 - Rock

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION  : Supporting Structure (N5101135, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : EB®A&0M - 11 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7 o o | eev 5 o gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2: & DESCRIPTION 3 & EE[= 8 |28 | waTERLEVELS
e O] . O |peptH| L |5 E RECOVERY FRACTURH DISCONTINUITY DATA wz | EZ
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx X i
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
e x ' o | (m) 2 | 2 |CORE®|CORE® (deg) DESCRIPTION gloa| @
Q o UL IRI88[RIBI [RS8 |wllR (o888 H
- For overburden details, see "RECORD OF
BOREHOLE SH-4 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - SH-4"
Rock Coring Started
-2 .
153.94
QUARTZFELDSPATHIC GNEISS 2.64|rc
BEDROCK 5
| RC 5: Classification based on RQD: Fair i
JN, UN, RO, Ch ]
° JIN, PL, SR, Ch 1
N, PL, RO, Ch ;
RC
RC 6: Classification based on RQD: 6 JIN, PL, RO, Ch 15
Excellent
-4 .
o N, PL, SR, Ch ]
RC
RC 7: Classification based on RQD: 7 . UN,PL, SR, Ch
Excellent T 5
g N, PL, SR, Ch/Ca 15
_6 Wi =
%| | | UN,PL, SR, Ch 15
JN, IR, SR, Ch byl
g N, PL, SR, Ch s
RC JN, PL, SM, Ch 15
o RC 8: Classification based on RQD: Fair 8 :JJ“ ::t' ggg“ 15
T 149.64 B e
B MAFIC INTRUSIVE BEDROCK 6.94 7
N, PL, SM, Chllo s
JN, PL, RO, Chilo N
HER JN, PL, SR, Ch &
JN, UN, RO, Ch ;
-8 .
RC «| | UN, PL, RO, Calch 15
RC 10: Classification based on RQD: Fair 9 JN, UN, RO, Ca/Ch
N, PL, RO, Chllo :
JN, PL, RO, Ch 1
*| | IN, PL, RO, Ca/Ch/lo 1
N, PL, SM, Ch/lo 1
4 | UN,PL, SR, Ch 15
i 147.54 JN, ST, SR, Ch h i
SCHIST BEDROCK 9.04 | S Ro e &
RC
RC 11: Classification based on RQD: 10 | | JN.PL,RO, Ch s
Excellent o JN, PL, RO, Ch 5
-10 .
End of Rock Coring JN. PL, SR, Ch 15
L N, PL, RO, Ch ;
146.02
GNEISS BEDROCK 10.56 RC
¢ | | N, PL, RO, Ch/Ca ]
1" +| | | N PL RO, Ch 5
GROUNDWATER ELEVATIONS SHEET1 of 2
Y |N OPEN BOREHOLE ON COMPLETION LOGGED KTIMA
WATER LEVEL (date) CHECKED SC/NR
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RECORD OF BOREHOLE No. SH-4 - Rock ; =
PROJECT No. : TZ16018 DRILLING LOCATION  : Supporting Structure (N5101135, amat &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : EB®A&0M - 11 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
ozl m o | eev 5 S gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 5| @ DESCRIPTION 3 DEPTH z é g - RECOVERY RACTURS DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
S o el N L -888 :
GNEISS BEDROCK
RC 12: Classification based on RQD:
Excellent RC . JN, PL, SR, Ch/Ca
1 1 ’ ’ ’ 15
o | | 9N, PL, RO, suich ]
- 1 2 -
¢]
I
RC N, PL SR Ghica :
RC 13: Classification based on RQD: 12 . JN, PL, RO, Ch/Ca 4
Excellent
143.13
End of Rock Coring 13.45
- 1 4 -
- 1 6 =
o] J
S
s
=
a
9
©
S
X
8r 18 -
4
=
[T
)
w
s
<
-
o
9
b B J
)
N
3]
o)
J
<
&)
o]
&
w20 -1
o
o)
]
P4
o
2
N
=
x
8 GROUNDWATER ELEVATIONS SHEET2 of 2
g VA IN OPEN BOREHOLE ON COMPLETION LOGGED : KT/MA
g WATER LEVEL (date) CHECKED : SC/NR
<




AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-5 - Rock

PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101337, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®&1H) - 12 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7 o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY [FRACTURH DISCONTINUITY DATA %é UEJ § WATER LEVELS
FEl 2 Continued from non-cored borehole @ |DEPTH| S e R.QD. [ NDEX x= | 5= INSTRUMENTATION
w o See Overburden log report. 2 S o |8 |oomes come| * | PerTm["iaa9q  TvPE AND SURFACE 3 =
o x »n (m) z |2 o ° - DESCRIPTION Jlua| &
S € | T |=e88|R983|R%83 02280888
- For overburden details, see "RECORD OF
BOREHOLE SH-5 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - SH-5"
Rock Coring Started on 11 October 2016
155.61
QUARTZFELDSPATHIC GNEISS 5.49
BEDROCK RC
RC 9: Classification based on RQD: Fair 9
-6 -
N, PL, RO, Io ors
RC
RC 10: Classification based on RQD: Fair 10
JN, PL, RO, Ca/Ch "
«| | UN, PL, RO, CarCh "
A N, PL, RO, Io ]
N, PL, RO, lo/Ch i
. JN, PL, RO, lo/Ch i
.| | N, PL RO Io 1
-8 N, PL, RO, ChiCa 15 7
RC
RC 11: Classification based on RQD: good 1524 " IN,PL VR, lo .
y o | N, IR RO, Sa/Ch
SCHIST BEDROCK 8.61 . o] | IN.PL, RO, SaiCh 1{5
JN, PL, VR, Sa/Ch s
| RC 12: CIassiﬁcatitg\og?sed on RQD: Very 12 o | N, IR RO, Ch : ]
oJ*| | 9N, PL RO, Ch ]
o | IN;UN, RO, sarch i
© « | UN,PL, RO, lo/Ch i
: Arimha, ;
S|g 151.34  UN, RO, lo/ChiSa
S JN, PL, RO, lo/Ch
ST QUARTZFELDSPATHIC GNEISS 9.76 CON. BL, Ro, lo/Ch/Ca i
o BEDROCK JN, PL, SR, Ch 1
—10 RC 13: Classification based on RQD: good o |#| | IN,PL, RO, Ch | n
RC JN, PL, RO, Ch s
RC 14: Classification based on RQD: Very 14
Poor RC
13
JN, PL, RO, lo/Ch "
i JN, PL, RO, lo/Ch ] i
RC
RC 15: Classification based on RQD: 15
Excellent
JN, PL, RO, lo/Ch/Ca ]
12 -
JN, UN, RO, Io/Ch ]
| o 8 JN, PL, RO, lo/Ch/Ca ;
JN, IR, RO, Ch
RC 16: Classification based on RQD: 16 JN, PL, RO, Ch o
B Excellent JN, PL, RO, Ch/Ca u"s i
I
I
RC
17
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED SC/NR
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RECORD OF BOREHOLE No. SH-5 - Rock

PROJECT No. : TZ16018

DRILLING LOCATION

: Supporting Structure (N5101337,

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®&1H) - 12 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w E [0} u’;J ES % NOTE: T
<—(l 8 9 [e] g 9 E For abbreviations, symbols and descriptions refer to 5 tZD NOTES
o7l o o | eev 5 S gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Z. |2«
2 | o DESCRIPTION 2 Tz é g - RECOVERY RACTURY DISCONTINUITY DATA % § »UEJ § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o L |R288 8288 338 2ENEE! g
QUARTZFELDSPATHIC GNEISS
BEDROCK
RC 17: Classification based on RQD:
Excellent RC
© 17
o
g g
S|
i g i
RC s[ | JN, UN, RO, Ch 075
RC 18: Classification based on RQD: 18 o || 9N PL RO, Ch ,
Excellent 145.56 JN; PL, SR, Ch i
End of Rock Coring 15.54
- 1 6 -
- 1 8 -
_20 -
_22 -
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-6 - Rock

~

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101611, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®et28) - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I (ZD NOTES
o7 o o | eLev E S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2% o DESCRIPTION 2 7 [Eg] ™ E8 | 28| WATERLEVELS
el g . : DEPTH| £ [ € RECOVERY | o o [FRACTURS DISCONTINUITY DATA vz [z
TE| 2 Continued from non-cored borehole | @ = -QD. | NpEX ¥
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE g g INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a o | L IRIBB[KRIBI|RLBB [02LR 888 gERDE
- For overburden details, see "RECORD OF
BOREHOLE SH-6 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - SH-6"
Rock Coring Started on 12 October 2016 161.23
QUARTZFELDSPATHIC GNEISS 13.72
BEDROCK
14 -
RC
RC 15: Classification based on RQD: Poor 15
RC N
RC 16: Classification based on RQD: Poor 16
- 16 -
R e i
RC 17: Classification based on RQD: 17
Excellent
- 1 8 =
©
8o RC
S| T RC 18: Classification based on RQD: 18
S Excellent
«| | UN, PL, RO, CalCh o7
RC e | | IN,PL, SR, Ch ]
~20 RC 19: Classification based on RQD: 19 e
Excellent
JN, ST, RO, Ch ors
JN, PL, RO, Ca ]
RC
RC 20: Classification based on RQD: 20 . JN, PL, RO, Su/CalCh
Excellent 153.15 1
SCHIST BEDROCK 21.80 JN, PL, SR, Su/Ch ,
—22 N, PL, RO, Ch s 1
| JN, UN, RO, Ch 13
+| | UN; UN, RO, Ch ;
| - JN, PL, RO, Ch ]
RC
21
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED MA
WATER LEVEL (date) CHECKED : SC/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-6 - Rock

PROJECT No. : TZ16018

DRILLING LOCATION

: Supporting Structure (N5101611, k

AMECFW ROCK TZ16018_NSDF_BEDROCK_240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®et28) - 13 Oct 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk ~ INCLINATION (Deg)) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
ozl m ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2|2«
2 5| @ DESCRIPTION 3 Tz g g - RECOVERY DISCONTINUITY DATA %g »uI—J § WATER LEVELS
FEl 2 Continued from non-cored borehole | @ | PEPTH| = |5 & © x= |5
u 3 See Overburden log report g S5 |2 IS, (S m [VPhaandld  vpE AND SURFACE ] £ INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a o | L |RSB8 (8288 o838 gEypE g
SCHIST BEDROCK
RC 21: Classification based on RQD:
Excellent
RC
21
. JN, PL, RO, Ch s
—24 —
JN, PL, RO, Ch ,
© RC
S RC 22: Classification based on RQD: 150.10f 22
| S g Excellent 24.85 |
En QUARTZFELDSPATHIC GNEISS
- BEDROCK
_26 -
RC
RC 23: Classification based on RQD: 23
Excellent
148.05
L End of Rock Coring 26.90 i
_28 =
_30 -
_32 -
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED MA
WATER LEVEL (date) CHECKED : SC/NR
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RECORD OF BOREHOLE No. AW15-6 - Monitoring Well

\ |

A

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : (N5101482, E316599) amec
: Canadian Nuclear Laboratories Ltd. DRILLING DATE - foster
: Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g Q “,21 s % T
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 5| @ DESCRIPTION 3 Tz é g ¥ RECOVERY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. CE | <=
i 3 See Overburden log report. b~ Sle |8 |oomes comen| * TYPE AND SURFACE 3 g INSTRUMENTATION
a z g report. ) 2 | 3 [CORE % [CORE% DESCRIPTION |4
o & | = [ge88]|8988|R988
- For overburden details, see "RECORD OF
BOREHOLE G-BH15-6"
A 4
168.10 H
End of Well 6.50
GROUNDWATER ELEVATIONS SHEET1 of 1
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED
WATER LEVEL (date) WATER LEVEL (date) CHECKED -
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RECORD OF BOREHOLE No. BH2-2 - Monitoring Well

PROJECT No. : TZ16018

DRILLING LOCATION

: ECM (N5101360, E316468)

~

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 11 Oct 16 - 11 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
]
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
Ow| W o | eev Z & _|[o|e LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 % ‘n; DESCRIPTION g - ; :é g = RECOVERY FRACTURH DISCONTINUITY DATA % § nuEJ § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
u 3 See Overburden log report 2 Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE ] £ INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | L |R2B8[R983[R988 |02l | o888 H
[ About80mm7TOPSOLL
brown
(Disturbed) SILTY SAND
trace gravel
moist
777777777777777 162.96
brown 0.69
SILTY SAND |
L trace to some gravel 162.64 | -
moist 1.01 O
End of Overburden Drilling Due to Auger R?f: H
Refusal E
Rock Coring Started on 11 October 2016 E
QUARTZOFELDSPATHICGNEISS O
BEDROCK i
—-2 RC 3: Classification based on RQD: M -1
Excellent H
RC 4 i
RC 4: Classification based on RQD: Fair 4
RC
-4 RC 5: Classification based on RQD: Good 5 —
© RC
S RC 6: Classification based on RQD: 6 H
[Ne] Excellent H
2T =
-6 ey
RC H
RC 7: Classification based on RQD: 7 O
Excellent m
-8 ey
RC H
RC 8: Classification based on RQD: 8
Excellent
RC
9
RC 9: Classification based on RQD:
Excellent
GROUNDWATER ELEVATIONS SHEET1 of 2
Y SHALLOW/SINGLE INSTALLATION ¥ DEEP/DUAL INSTALLATION LoGGED . BC
WATER LEVEL (date) 20/10/2016 WATER LEVEL (date) 20/10/2016 CHECKED : KGINR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-2 - Monitoring Well ;‘

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101360, E316468) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 11 Oct 16 - 11 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
o w z
x 0] 7 44 NOTE:
u:('J 8 9 e} § § E For abbreviations, symbols and descriptions refer to E <] NOTES
ozl m o | eev 5 S gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 2 DEPTH z é E . RECOVERY FRACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o L [RS8 | RSB [RIBB | w22 | o888 H
2 [TTTT] |
End of Rock Coring 10.16
- 1 2 -
- 1 4 -
- 1 6 -
- 1 8 -
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED : BC
WATER LEVEL (date) 20/10/2016 WATER LEVEL (date) 20/10/2016 CHECKED : KGR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-3 - Monitoring Well

~

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101213, E316595) amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE :70ct 16 -7 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD
Ay o o | ELev 5 o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Sx | x
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA % § UEJ § WATER LEVELS
EEl 2 Continued from non-cored borehole @ |DEPTH] = = = RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
o o | L IRIBB[KRIBI|RLBB [02LR 888 H
brown to grey
(Disturbed) SAND /SILTY SAND
some gravel, some clay
. moist
brown to
SILTY SAND
trace gravel A4
moist -
End of Overburden Drilling Due to Auger E
Refusal —
1, 156.05 .
Rock Coring Started on 11 October 2016 / 1.45 =
GNEISS BEDROCK E
-2 Eﬁ
RC =
RC 4: Classification based on RQD: Fair 4 E
RC =
RC 5: Classification based on RQD: Poor 5 E
-4 =
RC
RC 6: Classification based on RQD: Very 6
Poor
©
S
IXi¥e}
S|
S
-6
RC
RC 7: Classification based on RQD: Very 7
| Poor
-8
RC
RC 8: Classification based on RQD: Very 8
Poor
! RC
9
RC 9: Classification based on RQD:
Excellent
GROUNDWATER ELEVATIONS SHEET 1 of 2
Y SHALLOW/SINGLE INSTALLATION ¥ DEEP/DUAL INSTALLATION LOGGED - MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. BH2-3 - Monitoring Well

: ECM (N5101213, E316595) k

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 70ct 16 -7 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
o7l o ol eev 1512232 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 2 DEPTH Tz g . RECOVERY FRACTURY DISCONTINUITY DATA %g »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx xT | &~
w = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
e x ' o | (m) 2 |3 [corE|coRE® (deg) DESCRIPTION gl €
=) £ | T |eggs|sgrs|sess|.228 o888 £
GNEISS BEDROCK
RC
9
©
i Slo
S|
= RC
e RC 10: Classification based on RQD: Fair 10
—12
145.30
End of Rock Coring 12.20
- 1 4 -
- 1 6 -
- 1 8 -
[
[
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR
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232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

RECORD OF BOREHOLE No. BH2-6 - Monitoring Well g =
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101456, E316895) amec &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 29 Sep 16 - 29 Sep 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § 1 For abbreviations, symbols and descriptions refer to I <] NOTES
Ay o o | ELev 5 o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY & £ v
2 gl o DESCRIPTION g DEpT|-| z é g . RECOVERY FRACTURH DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o UL IRI88[RIBI [RS8 |wllR (o888 H
brown
(Disturbed) SILTY SAND
trace gravel, with organics
moist
777777777777777 190.91
brown 0.69
COBBLES/BOULDERS -] 190.66
L with rock fragments 0.94
End of Overburden Drilling Due to Auger
Refusal
Rock Coring Started on 29 September 2016
RC
2 DIORITE BEDROCK 2
RC
3
-4
B RC
4
©
S
[\J¥e}
g T
2
-6
RC
RC 5: Classification based on RQD: Fair 5
8 RC =y
RC 6: Classification based on RQD: Good 6 =
| =
RC =
I 7 —
RC 7: Classification based on RQD: Fair E
GROUNDWATER ELEVATIONS SHEET1 of 2
v SHALLOWY/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED : B
OGGl C
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR
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232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

RECORD OF BOREHOLE No. BH2-6 - Monitoring Well ; =
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101456, E316895) amec D
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 29 Sep 16 - 29 Sep 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g o u’;J ES % NOTE: T
<—(' 8 9 [e] g 9 E For abbreviations, symbols and descriptions refer to 5 (Y] NOTES
ozl m o | eev 5 o gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 2 DEPTH z é g . RECOVERY [FRACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
2 & | |ee88|s988(8988 0228|0888 =l 2
DIORITE BEDROCK =
RC
7
©
Slg
L o | T e
S RC
N RC 8: Classification based on RQD: Good 8
179.69
-12 End of Rock Coring 11.91 -
- 1 4 -
- 1 6 -
- 1 8 -
|
|
|
GROUNDWATER ELEVATIONS SHEET2 of 2
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED : BC
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only
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RECORD OF BOREHOLE No. BH2-7 - Monitoring Well

PROJECT No. : TZ16018 DRILLING LOCATION
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.)
LOCATION Chalk River, ON AZIMUTH (Deg.)

: ECM (N5101650, E316753)
: 6 Oct 16 - 6 Oct 16

: Vertical
: Vertical

DATUM: Geodetid

amec
foster
wheeler

DEPTH SCALE

NOTE:

ELEV.

COLOUR
% RETURN

For abbreviations, symbols and descriptions refer to
LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

DESCRIPTION
Continued from non-cored borehole

(m/min)

RECOVERY [FRACTURH

DEPTH RQD. [ NoEX

DISCONTINUITY DATA

SYMBOLIC LOG
SAMPLE No.
PENETRATRATION RATE

TOTAL | SOLID % Alpha angld
CORE % | CORE % M (deg)

cooo |cocoo|ocooo
NT0D [NT00 | NTFO

See Overburden log report.

(metres)
DRILLING RECORD

FLUSH

owo coo
——N | Oo®©G

TYPE AND SURFACE
DESCRIPTION

ROCK STRENGTH
INDEX

WEATHERING
INDEX

w3

light brown
(Disturbed) SILTY SAND
trace gravel
moist

191.10
0.69

light grey
SILTY SAND
trace gravel
very dense
moist
rock fragments at tip of spoon

cobbles/boulders

End of Overburden Drilling Due to Auger
Refusal

Rock Coring Started on 6 October 2016 . 187.29
QUARTZOFELDSPATHICGNEISS 4.50
BEDROCK

RC 7: Classification based on RQD: 7
Excellent

RC 8: Classification based on RQD: Fair 8

06/10/2016
HQ

RC 9: Classification based on RQD: Poor 9

RC
10

RC 10: Classification based on RQD: Good

WATER LEVELS
INSTRUMENTATION

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS

VA SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016

LOGGED

CHECKED :

MA
KG/NR

SHEET 1 of 2
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AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

RECORD OF BOREHOLE No. BH2-7 - Monitoring Well g ;
PROJECT No. : TZ16018 DRILLING LOCATION : ECM (N5101650, E316753) amec &
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : 6 Oct 16 - 6 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
W 2 ) g = i NOTE: -
<—(' 8 9 e} g S E For abbreviations, symbols and descriptions refer to I <] NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION 2 DEF'TI-—| z é g . RECOVERY RACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx xT | &~
w = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
a z : ol m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a ¢ | T [2983]89883 -888 :
QUARTZOFELDSPATHICGNEISS
BEDROCK RC
10
RC
RC 11: Classification based on RQD: 11
Excellent
—12
©
S
g g
S|zT
g
RC
RC 12: Classification based on RQD: 12
B Excellent
—14
RC
RC 13: Classification based on RQD: Good 13
177.03
End of Rock Coring 14.76
- 1 6 -
- 1 8 -
|
|
|
GROUNDWATER ELEVATIONS SHEET2 of 2
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED : MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR
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RECORD OF BOREHOLE No. SH-4 - Monitoring Well

PROJECT No. : TZ16018
: Canadian Nuclear Laboratories Ltd.

CLIENT
NAME /

LOCATION

: Multicidisciplinary Subsurface Investigation for NSDF -

Chalk River, ON

DRILLING LOCATION
DRILLING DATE

INCLINATION (Deg.)
AZIMUTH (Deg.)

: Vertical
: Vertical

: Supporting Structure (N5101135,
: E31®A01)- 11 Oct 16

amec
foster
wheeler

DATUM: Geodetid

~

DEPTH SCALE

(metres)

DRILLING RECORD

DESCRIPTION
Continued from non-cored borehole
See Overburden log report.

ELEV.

SYMBOLIC LOG

DEPTH

SAMPLE No.
PENETRATRATION RATE

COLOUR
% RETURN

NOTE:
For abbreviations, symbols and descriptions refer to

LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

(m/min)

RECOVERY

R.Q.D.

DISCONTINUITY DATA

TOTAL
CORE %

cooo
T O

FLUSH

SOLID
CORE %

cooo
NF O

% | PERTm A'p(rl';g.")g'e
cooo aco
K338 885

TYPE AND SURFACE
DESCRIPTION

ROCK STRENGTH
INDEX

NOTES

WEATHERING
INDEX

w3

light brown
(Disturbed) SILTY SAND
trace gravel, with organics
moist

155.89

HQ

light grey / grey
SAND / SILTY SAND
trace gravel
compact
wet

End of Overburden Drilling Due to Auger
Refusal

Rock Coring Started

some gravel

0.69

153.94

QUARTZOFELDSPATHICGNEISS
BEDROCK
RC5 : Classification based on RQD: Poor

RC6 : Classification based on RQD: Good

RC?7 : Classification based on RQD:
Excellent

RC8 : Classification based on RQD: Poor

2.64

149.64

MAFIC INTRUSIVE BEDROCK

RC9 : Classification based on RQD: Poor

6.94

147.54

SCHIST BEDROCK

RC10 : Classification based on RQD:
Excellent

9.04

RC
10

\ 4

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS

VA SHALLOW/SINGLE INSTALLATION

WATER LEVEL (date)

! DEEP/DUAL INSTALLATION
WATER LEVEL (date)

20/10/2016

LOGGED
CHECKED :

KT/MA
KG/NR

SHEET 1 of 2

WATER LEVELS
INSTRUMENTATION




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-4 - Monitoring Well

~

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION  : Supporting Structure (N5101135, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : EB®A&0MB)- 11 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g S I For abbreviations, symbols and descriptions refer to I tZD NOTES
ozl m o | eev 5 S gz LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 2|2«
2 5| @ DESCRIPTION 3 DEF'TI-—| z é g - RECOVERY RACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a ¢ | T [2983]89883 o888 :
SCHIST BEDROCK
End of Rock Coring ?g
146.02
GNEISS BEDROCK 10.56
RC
RC11 : Classification based on RQD: Good 1"
<]
I
—12
RC
RC12 : Classification based on RQD: 12
Excellent
143.13
End of Rock Coring 13.45
—14
—16
—18
[
GROUNDWATER ELEVATIONS SHEET2 of 2
VA SHALLOW/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED KT/MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-5 - Monitoring Well

PROJECT No. : TZ16018
: Canadian Nuclear Laboratories Ltd.

CLIENT
NAME /

LOCATION

: Multicidisciplinary Subsurface Investigation for NSDF -

Chalk River, ON

DRILLING LOCATION
DRILLING DATE
INCLINATION (Deg.)
AZIMUTH (Deg.)

: Supporting Structure (N5101337,
- E3B&1H) - 12 Oct 16

: Vertical

: Vertical

~

amec
foster
wheeler

DATUM: Geodetid

DEPTH SCALE

(metres)

DRILLING RECORD

DESCRIPTION
Continued from non-cored borehole
See Overburden log report.

SYMBOLIC LOG

ELEV.

DEPTH

SAMPLE No.
PENETRATRATION RATE

(m/min)

COLOUR
% RETURN

FLUSH

NOTE:

For abbreviations, symbols and descriptions refer to
LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

RECOVERY RQD.

DISCONTINUITY DATA

TOTAL
CORE %

cooo
T O

SOLID %
CORE %

cooo
NF O

Alpha anglg
M| (deg)

cooo coo
T O OHOG

WEATHERING
INDEX

TYPE AND SURFACE
DESCRIPTION Jr

ROCK STRENGTH
INDEX

wa

NOTES
WATER LEVELS
INSTRUMENTATION

| About100mmTOPSOIL
(Disturbed) SILTY SAND
trace gravel
moist

grey/brown
SILTY SAND
trace gravel
firm to very dense
moist

wet

End of Overburden Drilling Due to Auger
Refusal

Rock Coring Started on 12 October 2016
cobbles/boulders

160.41

0.69

155.61

12/10/2016

HQ

QUARTZFELDSPATHIC GNEISS
BEDROCK

RC 9: Classification based on RQD: Poor

RC 10: Classification based on RQD: Poor

RC 11: Classification based on RQD: Fair

5.49

152.49

RC
10

SCHIST BEDROCK

8.61

151.34

RC
1

RC
12

QUARTZFELDSPATHIC GNEISS

BEDROCK

9.76

RC
13

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

GROUNDWATER ELEVATIONS

VA SHALLOW/SINGLE INSTALLATION

WATER LEVEL (date)

Y DEEP/DUAL INSTALLATION

WATER LEVEL (date)

20/10/2016

SHEET 1 of 2

LOGGED
CHECKED :

BC
KG/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-5 - Monitoring Well

~

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101337, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®&1H) - 12 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
o7 o o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 gl o DESCRIPTION g DEp-n-| z n&f g . RECOVERY [FRACTURH DISCONTINUITY DATA % § »uI—J § WATER LEVELS
EEl 2 Continued from non-cored borehole ] 2 RQD. [ |NpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a o | Q938|383 |88 [022R[-888 g
RC 13: Classification based on RQD: Fair
QUARTZFELDSPATHIC GNEISS
BEDROCK '}g
RC
14
RC
14
RC
RC 15: Classification based on RQD: 15
Excellent
—12
©
Slo RC
g T | RC 16: Classification based on RQD: Good 16
N
—14
RC
RC 17: Classification based on RQD: 17
Excellent
RC
RC 18: Classification based on RQD: 18
Excellent 145.56
End of Rock Coring 15.54
- 16 -
18 -
|
|
GROUNDWATER ELEVATIONS SHEET2 of 2
z SHALLOW/SINGLE INSTALLATION ! DEEP/DUAL INSTALLATION LOGGED BC
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. SH-6 - Monitoring Well

\ |

A

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

PROJECT No. : TZ16018 DRILLING LOCATION : Supporting Structure (N5101611, amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®et28) - 13 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} g 1 For abbreviations, symbols and descriptions refer to I <] NOTES
og| @ o | elev 5 S 3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2
2 5| @ DESCRIPTION g DEPTH z é g - RECOVERY [FRACTURY DISCONTINUITY DATA % § »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ Bl E = RQD. | "jnpEx xT | &~
i = See Overburden log report S S g | @[O0 | SO | % | perym [PPH2aK  TypE AND SURFACE 3 E INSTRUMENTATION
a £ . o | m A E CORE % CORE % (ae) DESCRIPTION ufua| €
& 8988|8988 [8988 | 0228|888
reddish brown
(Disturbed) SILTY SAND
trace gravel
moist
174.26
grey / light grey 0.69
SAND / SILTY SAND
n trace gravel, cobbles / boulders p
compact to very dense
moist to wet
arey
_2 -
_4 -
A\ 4
_6 || -
-3 g ]
| =2
I :
GROUNDWATER ELEVATIONS SHEET1 of 3
VA SHALLOWY/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only

232-509249-REPT-001 Rev 5

PROJECT No. : TZ16018

RECORD OF BOREHOLE No. SH-6 - Monitoring Well

DRILLING LOCATION

: Supporting Structure (N5101611,

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®et28) - 13 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
Ay o o | ELev 5 o 5| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY S | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY FRACTURH DISCONTINUITY DATA % § »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
w = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 E INSTRUMENTATION
u 2 g report. a1 m 2 | 3 [CORE %|CORE % (deg) DESCRIPTION ool €
a g |Z |cooe|cooo|ccca | ove| ooo .
8288|8288 | K288 [ w2PR | o885 g
grey / light grey
SAND / SILTY SAND
trace gravel, cobbles / boulders
compact to very dense
moist to wet
—-12
End of Overburden Drilling Due to Auger
Refusal
Rock Coring Started on 12 October 2016 161.23
QUARTZOFELDSPATHICGNEISS 13.72
BEDROCK
14
RC
RC15 : Classification based on RQD: Very 15
Poor
RC
RC16 : Classification based on RQD: Very 16
Poor
-16 .
©
S
[\J¥e}
S|T
i S RC
RC17 : Classification based on RQD: 17
Excellent
-18 .
RC
RC18 : Classification based on RQD: Good 18
I
| RC
19
GROUNDWATER ELEVATIONS SHEET2 of 3
v SHALLOWY/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only

232-509249-REPT-001 Rev 5

PROJECT No. : TZ16018

RECORD OF BOREHOLE No. SH-6 - Monitoring Well

DRILLING LOCATION

: Supporting Structure (N5101611,

~

AMECFW ROCK TZ16018_NSDF_WELL 240CT2016.GPJ AMECFW ROCK 2016.GDT 31/10/16

damec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : E3®et28) - 13 Oct 16 foster
NAME / : Multicidisciplinary Subsurface Investigation for NSDF - INCLINATION (Deg.) : Vertical wheeler
LOCATION Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: Geodetid
w g O] u’;J £ % NOTE: s
<—(' 8 9 e} § S I For abbreviations, symbols and descriptions refer to I tZD NOTES
o7 o o | eLev 5 S gl LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
2 gl o DESCRIPTION g Tz é g . RECOVERY RACTURY DISCONTINUITY DATA %g »uI—J § WATER LEVELS
TE| 2 Continued from non-cored borehole | @ | PEPTH|[ = |5 &f RQD. | "jnpEx xT | &~
w = See Overburden log report S Slg @ [JOTAL | SOUD | % | peryy fPhaane]  rvpe AND SURFACE 3 = INSTRUMENTATION
a z : & m 2 |3 [corE|coRE® (ae) DESCRIPTION ufua| €
a3 4 |7 |ocealccas coo .
2938 | 188 o885 H
RC19 : Classification based on RQD:
Excellent
QUARTZOFELDSPATHICGNEISS
BEDROCK RC
19
RC
RC20 : Classification based on RQD: 20
Excellent 153.15
SCHIST BEDROCK 21.80
20 .
= RC -
RC21 : Classification based on RQD: 21
© Excellent
o
q1g
S|
S
24 .
RC
RC22 : Classification based on RQD: 150.10f 22
B Excellent / 24.85 1
QUARTZOFELDSPATHICGNEISS
BEDROCK
26 .
RC
RC23 : Classification based on RQD: 23
Excellent
148.05
L End of Rock Coring 26.90 4
28 -
|
GROUNDWATER ELEVATIONS SHEETS of
z SHALLOW/SINGLE INSTALLATION ! DEEP/DUAL INSTALLATION LOGGED MA
WATER LEVEL (date) WATER LEVEL (date) 20/10/2016 CHECKED : KG/NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1A -sMositoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316738.3, N5101496.32 amec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1,16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ S g NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
g 2 o o | eLev E 8 [3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
[ = . = ﬂ\o o w wow
el 9 DESCRIPTION ] DEPTH z EE RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
TE|l 2 @ =l P e RQD. | "NDEX > 5
g j E i (<I() E % JOOI;FQI‘;/Q C%CI)?IEI[?’/D % PER 1m Alpgjzjgle TYPE%E/;%%;L#{OF’\?CE Al § H INSTRUMENTATION
x Ground Surface Elev: 188.86 ol m G [ P pshii PR [ 1L .
Augering to 31.2 m Without Sampling
(former GH1-4)
()]
£
]
[$)
=
P4
v
|
|
|
|
GROUNDWATER ELEVATIONS SHEET1 of 4
z IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1A -sMosnitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316738.3, N5101496.32 aec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1,16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
W 2 o E 4 Z NOTE: T
<—(| 8 g e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
8 'am: Il:‘nlfJ o) ELEV E g = 8 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY ﬁ > E >
=4 = N = R o w ww
£el g DESCRIPTION ol DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA b2 | £2 WATER LEVELS
E Ef = < 227 5 oA Tsom] "% N N [E=pvemp v S g INSTRUMENTATION
[a z ol m |° 2 | 3 |CORE % [CORE% (deg.) DESCRIPTION wla| &
o & | T [29838)|8988|R988 (0291 o883 2 :
1=
Augering to 31.2 m Without Sampling
(former GH1-4)
- 1 2 -
_14 -
()]
£
g
8 i
S
P4
- 1 6 -
r 18 -
|
|
|
GROUNDWATER ELEVATIONS SHEET2 of 4
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1A -stowitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316738.3, N5101496.32 aec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1,16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
" 2 o £ z[& NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
3 7| g o | eev E [P o] : LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
=4 = N = R o w ww
el 9 DESCRIPTION ] DEPTH z é E RECOVERY [FRACTUR DISCONTINUITY DATA 52 | £8 WATER LEVELS
E Ef = < 227 5 oA Tsom] "% N N [E=pvemp v S g INSTRUMENTATION
a Z ) @ 2 | 3 |CORE % [CORE% (deg.) DESCRIPTION swlual €
= & | T [29838)|8988|R988 (0291 o883 2 :
1=
Augering to 31.2 m Without Sampling
(former GH1-4)
_22 -
_24 -
()]
£
g
8 i
S
P4
_26 -
|-28 -
|
|
|
GROUNDWATER ELEVATIONS SHEET 3 of 4
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1A -sMomnitoring Well

\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316738.3, N5101496.32 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1, 16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % 8 ] g é E o NOTE: » z
O o 9 é) = S E For abbreviations, symbols and descriptions refer to o g NOTES
% g| O o | eev. | |2 2[5z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Ex | Zx
[ = . = 2! o w wow
e ‘2" DESCRIPTION Q_On‘ DEPTH %‘ %E RECOVERY RQD. [RACTURY DISCONTINUITY DATA 52 52 WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
N Sl |Pf |Gl ¢ |l s 1,08 | F
o o | L RSB [RS88 K288 | w2l | o888 |2 H
Augering to 31.2 m Without Sampling
(former GH1-4)
2
3
(8]
=
=z
157.67
End of Augering 31.19
Well Installation Details:
0-6.1m Bentonite
6.1-6.9 m Sand
6.9 - 9.9 m Screen
-32 99-10.4 m Sand 7]
10.4 -31.2 m Grout
- 34 .
-36 .
I-38 .
|
|
|
GROUNDWATER ELEVATIONS SHEET 4 of 4
' |N OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1B -sMonitoring Well \
[\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316773.6, N5101498.13 amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1,16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
" 2 o £ z[& NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
g 2 o o | eLev E 8 [3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = ﬂ\o o w wow
el 9 DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
TE|l 2 @ = RQD. [ NDex x S
g 3 E (<I() £ % Cg;ré%/ C%%IEI[?’/ % PER 1m Alp(r:e;r;gle TYPE AND SURFACE 8 H INSTRUMENTATION
= m o b ) Q
x Ground Surface Elev: 188.28 ol m G = DS s B L R e
Augering to 31.1 m Without Sampling
(former GH1-4)
()]
£
]
[$)
=
P4
v
|
|
|
|
GROUNDWATER ELEVATIONS SHEET1 of 4
z IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1B -sMonitoring Well \
[\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316773.6, N5101498.13 amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1, 16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
" 2 o £ z[& NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
g 2 o o | eLev E 8 [3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = ﬂ\o o w wow
ze| 9 DESCRIPTION D_On‘ DEPTH %‘ % E RECOVERY RQD. [RACTURS DISCONTINUITY DATA 52 52 WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
N Sl [P ||| ¢ | e [ T8 |2
o ¢ | |ses3|ce88|re88|.228)o888 |
Augering to 31.1 m Without Sampling
(former GH1-4)
—12
—14
()]
£
]
8}
=
z
—16
18
|
|
|
GROUNDWATER ELEVATIONS SHEET2 of 4
z IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1B -sMonitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase Il DRILLING LOCATION : E316773.6, N5101498.13 amec D
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1,16 -Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
W 2 1) £ g Z NOTE: -
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
8 ’g): E o) ELEV E g = 8 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 5 > 5 >
=4 =5 N g 2 o w wow
ze| 9 DESCRIPTION o] DEPTH %‘ é E RECOVERY | oo [FRACTURY DISCONTINUITY DATA 52 E g WATER LEVELS
§=| 3 < ZIET| & [T [som | % | oK Kol yee anp sURrAGE 8 [ & | wsTRUMENTATION
[a o ol @ 2 | 3 |CORE % [CORE% (deg.) DESCRIPTION wla| &
=) [T [s9388(8988]|8988 0228|883 e 2
1z
Augering to 31.1 m Without Sampling
(former GH1-4)
—22
—24
()]
£
g
(@]
=
z
—26
28
| =
GROUNDWATER ELEVATIONS SHEET 3 of 4
v IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-1B -sMonitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316773.6, N5101498.13 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Dec 1, 16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % 8 ] g é E o NOTE: » z
O o 9 é) = S E For abbreviations, symbols and descriptions refer to o g NOTES
% g| O o | eev. | |2 2[5z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
[ = . = 2! o w wow
e ‘2" DESCRIPTION Q_On‘ DEPTH %‘ % E RECOVERY RQD. [RACTURY DISCONTINUITY DATA E g E g WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
87| 2 S| [BF |G| ¢ | ] rremeemnes TS |2
a o | L RSB [RS88 K288 | w2l | o888 |2 H
Augering to 31.1 m Without Sampling =
o (former GH1-4) —
£ =
(8] .
ES =
4 —
157.19 E 7
End of Augering 31.09
Well Installation Details:
0-27.4 m Bentonite
27.4 -28.1 m Sand
28.1-31.1 m Screen
-32 .
- 34 .
-36 .
|38 .
|
|
|
GROUNDWATER ELEVATIONS SHEET4 of 4
' |N OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 12/01/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-2D -sMonitoring Well \
[\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 25, 16 - Nov 26, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % [0) ] g S g o NOTE: » z
<—(| IS} 9 o |z 3 E For abbreviations, symbols and descriptions refer to o g NOTES
g 2 o o | eLev E 8 [3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
[ = . = ﬂ\o o w wow
el 9 DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
TE|l 2 @ =l P e RQD. | "NDEX > 5
g j E (<I() £ % JOOI;FQI‘;/Q C%%IEI[?’/D % PER 1m Alpgjzjgle TYPE AND SURFACE 8 H INSTRUMENTATION
x Ground Surface Elev: 188.60 o m § | T |cess |soss|coss |oees|ogeg| PSRN i P
v v
Augering to 30.0 m Without Sampling v v
(former SH-1)
()]
£
]
8 i
=
P4
| .
|
v |
|
|
GROUNDWATER ELEVATIONS SHEET1 of 4
z IN OPEN BOREHOLE ON COMPLETION LOGGED : MA
WATER LEVEL (date) 11/26/2016 CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-2D -sMonitoring Well

\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

WATER LEVEL (date) 11/26/2016

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 25, 16 - Nov 26, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % g ] g § g o NOTE: » z
O o 9 é) = S E For abbreviations, symbols and descriptions refer to o g NOTES
33| @ o | eev | o823z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | Ex
[ e . = ﬂ\o o w wow
ze| 9 DESCRIPTION g‘ DEPTH %‘ % E RECOVERY | oo [RACTURY DISCONTINUITY DATA E g E g WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
N Sl |Pf |Gl ¢ |l s 1,08 | F
o o L |R283|KRSB8[RBB | w2LR | o388 | 2
Augering to 30.0 m Without Sampling
(former SH-1)
- 1 2 -
_14 -
()]
£
]
R 8 i
=
P4
- 1 6 -
—18 —
| =
| =
GROUNDWATER ELEVATIONS SHEET 2 of 4
z IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-2D -sMonitoring Well

\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

WATER LEVEL (date)

11/26/2016

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 25, 16 - Nov 26, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % g ] g ég o NOTE: » z
O o 9 é) = S E For abbreviations, symbols and descriptions refer to o g NOTES
8 am) Il:\l:J o) ELEV w g = 8 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY ﬁ > X x
[ e . = °\° o w wow
A g ‘2" DESCRIPTION B_On‘ DEPTH %‘ % E RECOVERY RQD. [RACTURY DISCONTINUITY DATA E 2 E 2 WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
S S| [Pf |3 [comenloonen] * (e[| resmosnes | T 1 G [2
a o | T |ge838[Re88[8988 0228 [o888 le g
Augering to 30.0 m Without Sampling =
(former SH-1) =
—22
_24 -
()]
£
g
B 8 i
=
P4
_26 -
_28 -
|
158.60
GROUNDWATER ELEVATIONS SHEET3 of 4
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-2D -sMonitoring Well

\

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 25, 16 - Nov 26, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w % g ] g é E o NOTE: » z
O o 9 é) = S E For abbreviations, symbols and descriptions refer to o g NOTES
% g| O o | eev. | |2 2[5z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Ex | Zx
[ = . = 2! o w wow
e ‘2" DESCRIPTION Q_On‘ DEPTH %‘ % E RECOVERY RQD. [RACTURY DISCONTINUITY DATA E g E g WATER LEVELS
o= 35 = b4 I [TOTAL | SoLD "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
N Sl |Pf |Gl ¢ |l s 1,08 | F
a g |Z |cocoo|cooo|ccco | cwe| _ocoo N -
N < C N < C N < C O——N | ONOD E =
End of Augering 30.00
Well Installation Details:
0 - 0.3 Concrete
0.3 - 7.6 m Bentonite
7.6 - 16.6 m Grout
16.6 - 17.5 Bentonite
B 17.5-18.0 Sand _
18.0 - 21.0 Screen
21.0-21.3 Sand
21.3 - 23.3 Bentonite
23.3 - 30.0 Grout
—32 i
- 34 .
-36 .
-38 .
|
GROUNDWATER ELEVATIONS SHEET 4 of 4
' |N OPEN BOREHOLE ON COMPLETION LOGGED VA
WATER LEVEL (date) 11/26/2016 CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

WATER LEVEL (date) 11/25/2016

RECORD OF BOREHOLE No. W-2S -#ositoring Well \/
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 24, 16 - Nov 25, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ x g NOTE: .
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
8 ’am: Il:‘nlfJ o) ELEV E S = 8 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY ﬁ > 5 >
[ e . = °\° o w wow
£el g DESCRIPTION ol DEPTH z é E RECOVERY [FRACTURH DISCONTINUITY DATA b2 | £2 WATER LEVELS
FE| z Q g7z RAD. | inpex % & INSTRUMENTATION
& = = 5|5 | B [conts|come] * | PRI [Faai®]  TveEAND SURFACE g g
Z | Ground Surface Elev: 188.60 o m § | T |cess |soss|coss |oees|ogeg| PSRN i P
v v
Augering to 14.1 m Without Sampling vV
(beside former SH-1) v v,
SILTY SAND : :
cobbles/boulders
_2 -
_4 -
()]
£
]
B 8 J
=
I
_6 -
I-8 N
|
|
|
AVA
GROUNDWATER ELEVATIONS SHEET1 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-2S -sMomitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316670.78, N5101743.21 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 24, 16 - Nov 25, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w E O] E x & NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
% ’a&:; IBI:J o | ELev E [ LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY & x E x
[ = . = 2! o w wow
e ‘2" DESCRIPTION D_On‘ DEPTH %‘ % E RECOVERY RQD. [RACTURY DISCONTINUITY DATA E 2 E 2 WATER LEVELS
o= 35 = < |& | & [TOTAL [ soub "9 | JNDEX Hiraanad 1] w INSTRUMENTATION
N Sl |Pf |Gl ¢ |l s 1,08 | F
o o | L RSB [RS88 K288 | w2l | o888 |z H
Augering to 14.1 m Without Sampling
(beside former SH-1)
SILTY SAND
cobbles/boulders
2
-12 | |8
2
T
—14 174.53 =
End of Augering 14.07
Well Installation Details:
0 - 0.6 Concrete
0.3 - 9.6 m Bentonite
9.6 - 11.0 Sand
11.0 - 14.1 Screen
-16 -
-18 -
|
GROUNDWATER ELEVATIONS SHEET 2 of 2
' |N OPEN BOREHOLE ON COMPLETION LOGGED - MA
WATER LEVEL (date) 11/25/2016 CHECKED : NR/KG




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

WATER LEVEL (date) 11/28/2016

RECORD OF BOREHOLE No. W-3 - Monitoring Well )/
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316514.12, N5101765.64 amec »
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 27, 16 - Nov 28, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w E [0) E S & NOTE: T
<—(' 8 9 fe] ; S E For abbreviations, symbols and descriptions refer to 5 [©] NOTES
g ? o o | eLev E ol 5] 4 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = ﬂ\o o w wow
el 9 DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
TE|l 2 @ =l P I RQD. [ NDEX x g
I j E (<I() £ % JOOI;FQI‘;/Q C%%IEI[?’/D % PER 1 m Alpgjzjgle TYPE AND SURFACE 8 H INSTRUMENTATION
e x Ground Surface Elev: 171.99 o m § |2 |ioos|cona|eocs | cos| cse DESCRIPTION ool @
AT00 | A0 |avo0 [ue-A |onds 1z S22
Augering to 12.04 m v
(former SR-2) v
SILTY SAND :
some gravel, cobbles/boulders v
—2
v
—4
()]
£
]
B 8}
=
I
—6
—8
| —
GROUNDWATER ELEVATIONS SHEET1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED : MA

CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-3 - Monitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316514.12, N5101765.64 siae §
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 27, 16 - Nov 28, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
W 2 o E 4 & NOTE: T
<—(l 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
g 2 o o | eLev E ol 5] 4 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = ﬂ\o o w wow
T ‘2') DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA TEREE WATER LEVELS
§=| 3 < 2[5 o rsom | "9 | e T e avd suRracE 5 | & | INSTRUMENTATION
o z o m 2 | 3 |CORE % [CORE% (deg) DESCRIPTION R
= & T 898889888988 [w20R o888 2 e
Augering to 12.04 m =
(former SR-2) —
SILTY SAND E
some gravel, cobbles/boulders —
B =
q |
3 —
= —
T -
12 159.95 -
End of Augering 12.04
Well Installation Details:
0-0.6 Concrete
0.6 - 8.6 m Bentonite
8.6 -9.0 m Sand
9.0 -12.0 m Screen
14 -
16 .
—-18 T
|
GROUNDWATER ELEVATIONS SHEET2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : MA
WATER LEVEL (date) 11/28/2016 CHECKED : NR/KKG




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

RECORD OF BOREHOLE No. W-4 66 0f357 \A
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316658.15, N5101405.58 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 29, 16 - Nov 30, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
oAy o o | ELev E S -5l LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
25| o DESCRIPTION 2 — 7 |EE ™ £8 | £8 | wATERLEVELS
FE|l 2 Q |DEPTH| & E £ - RECOVERY RQD. FRII;%TEliRE DISCONTINUITY DATA vz |tz
E j E (<,() £ % C?I;rél‘;/n C%CI)?IEI[?’/D % PER 1m L\lp(r:;e;n)gle TYPE AND SURFACE 8 % INSTRUMENTATION
= Ground Surface Elev: 171.51 o] (m G [ P pshii PR [ DESCRIPTION 1l < .
Augering to Bedrock Without Soil Sampling
some gravel, cobbles
169.69 I
pink/white/black 1.82
-2 GNEISS EDROCK %[ | | UN.UN.RO, Sa/Ch 25 | o075 ]
JN, UN, RO, lo/ Ca 25 |o7s
JN, UN, RO, Ch/Ca 25 | 075
RC
RC 1: Classification based on RQD: Good 1 z
=2 JN, PL, RO, Ch/C -
% JN, PL, RO, o/ca il
(o))
B £
15 —
3 —
x —
8 —
& —
JN, UN, RO, Ca/Ch I =
RC =
4 RC 2: Classification based on RQD: 2 — |
Excellent =
JN, ST, RO, C =
JN, UN, RO, G bl IS —
RC =
RC 3: Classification based on RQD: 3 JN, IR, VR, Ca | —
Excellent —
JN, UN, RO, Ca/ lo s | s =
-6 JN, UN, RO, Ca/lo =
165.35 Hhh g 25| 2
End of Rock Coring 6.16
Well Installation Details:
0 - 2.7 m Bentonite
2.7 -3.0 m Sand
3.0 - 6.1 m Screen
—8
GROUNDWATER ELEVATIONS SHEET 1 of 1
' |N OPEN BOREHOLE ON COMPLETION LOGGED BC
WATER LEVEL (date) 11/30/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-5 670f357 Y

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316796.73, N5101249.93 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 29, 16 - Nov 30, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ S E NOTE: T
- Q o e} o O~ For abbreviations, symbols and descriptions refer to 5 O]
< | © = Z 13 |2|w 2 z NOTES
o3 IEIcJ o | eev. | & 2 -3 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Ex | Zx
2 DESCRIPTION a z[2El " Eg |28 | wATERLEVELS
FE|l 2 Q |DEPTH| & E £ - RECOVERY RQD. FRII;%TEliRE DISCONTINUITY DATA vz | Ez2
& £ 5 E (<,() £ & TOTAIE SOLI[Z % PER 1m [YPhaangd o oE A NS SURFACE 8 % INSTRUMENTATION
a = 3 |CORE % [CORE % (deg.)
x . » (m) z = DESCRIPTION J|Ja| &
o Ground Surface Elev: 165.06 ¥ |2 |g2s3|ess3]|g283|wees | ugss [: :
Augering to Bedrock Without Soil Sampling | | ) L] 8c
black
PEAT JN, UN, RO, Sa 25 | oss
pink/white/black
GNEISS BEDROCK
. JN, UN, RO, Sa P
RC . JN, UN, RO, Sa 25 | ors
| RC 1: Classification based on RQD: Fair 1 BC, ., ’
o JN, UN, VR, lo I
-2 —
RC L =
RC 2: Classification based on RQD: Fair 2 —
VA =
o JN, UN, RO, lo 25 | oss =
g =
< —.
o —
£ =
3 RC =
-4 5 RC 3: Classification based on RQD: 3 — |
& Excellent —
BC =
RC
RC 4: Classification based on RQD: 4 o JN, UN, RO, Ca 25 | 10
Excellent
-6
RC
RC 5: Classification based on RQD: 5
L Excellent JN, UN, RO, Si 25 | 075
157.52
End of Rock Coring 7.54
Well Installation Details:
-8 0 - 1.6 m Bentonite 7]
1.6 -2.0 m Sand
2.0 -5.0 m Screen
5.0-5.1 mSand
5.1 - 7.5 m Bentonite
GROUNDWATER ELEVATIONS SHEET 1 of 1
' |N OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 11/29/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-6 - Monitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316619.44, N5101664.15 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 26, 16 - Nov 27, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
W £ ) E x & NOTE: -
<—(l 8 g e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
S ? i o | eLev E 8 [3|= LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = 2! o w wow
el 9 DESCRIPTION ) DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
E E z o = g T R.Q.D. INDEX ~ S
w 4 s 515 B |CoRE S |comew| % | PerTm [P TYPEAND SURFACE 8 = INSTRUMENTATION
° |z Ground Surface Elev: 184.78 o m § 2 |gess|coss|cess |uers| s DESCRIPTION e [: N .
v v
Augering to 12.2 m Without Sampling vV
SILTY SAND v (v
trace gravel v |v
v v
inferred cobbles/boulders
v
| -
| =
GROUNDWATER ELEVATIONS SHEET 1 of 2
z IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 11/27/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-6 - Monitoring Well \

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316619.44, N5101664.15 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 26, 16 - Nov 27, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
" 2 o £ z[& NOTE: T
<—(l 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
S ? i o | eLev E ol 5] 4 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
[ = . = 2! o w wow
el 9 DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 | £8 WATER LEVELS
FE| 2 2 21275 o som | *%° | Moo Bemed v or mis suroacs 5 | & | INSTRUMENTATION
m} 0 o o PER 1
a Z | m |“|2 |3 |coRE%[corE% M| (ea) DESCRIPTION wlal
S & T 898889888988 [w20R o888 2 e
L —
Augering to 12.2 m Without Sampling =
SILTY SAND =
trace gravel —
inferre-t-inb-;ulders E
—12 —
172.59 —
End of Augering 12.19
Well Installation Details:
0- 0.6 m Concrete
0.6 - 3.4 m Bentonite
3.4 -7.8 m Grout
7.8 - 8.5 m Bentonite ]
8.5-9.1 m Sand
9.1-12.2 m Screen
—14 .
16 .
-18 N
|
|
GROUNDWATER ELEVATIONS SHEET 2 of 2
VA IN OPEN BOREHOLE ON COMPLETION LOGGED : BC
WATER LEVEL (date) 11/27/2016 CHECKED : NR/KKG




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

RECORD OF BOREHOLE No. W-7  700f357 \/
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316672.93, N5101490.64 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 30, 16 - Dec 1, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
oAy o o | ELev E S -5l LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
2351 o DESCRIPTION = —z [EE[™ £8 | £3 | waTERLEVELS
L O | DEPTH E g RECOVERY FRACTURH DISCONTINUITY DATA wz |EZ
EEl 3 = ZE7z RGP [ Noex [z 5 | &7 | INSTRUMENTATION
w 3 s S| |3 [core%|cores| | PERTm[Fia)] TYPEANDSURFACE 8 S
= Ground Surface Elev: 180.56 o] (m § |2 |coce|ooce|cons| cos| cas DESCRIPTION e .
8938|8288 | K988 [w2LR | o888 <
Augering to Bedrock Without Soil Sampling
SAND and GRAVEL
cobbles
L 179.54
pink/white/black 1.02
GABBRO / DIORITE BEDROCK RC | | UN, UN, SR, Io )
RC 1: Classification based on RQD: 1
Excellent
« | | N, UN, SR, lo )
JN, UN, RO, lo 2s
-2 .
RC
RC 2: Classification based on RQD: 2 N ST. RO, lo 35
Excellent JN, UN, RO, lo 25
2 1) [ peage =
, PL,RO, lo 15 =
2 =
S RC -
S RC 3: Classification based on RQD: 3 —
_4 & —
v =
e[ | UN,PL SR, lo/Ca 15 =
RC -
RC 4: Classification based on RQD: Good 4 —
-6
JN, UN, SR, Ch/Ca )
JN, UN, SR, Ch/Ca ;
. JN, UN, SR, Ch/Ca )
RC *l | | JN,UN, SR, Ch/Ca H
RC 5: Classification based on RQD: 5
Excellent " JN, UN, SR, Ch/Ca R
JN, ST, SR, Ch/Ca .
173.19
End of Rock Coring 7.37
Well Installation Details:
0 - 2.5 m Bentonite
-8 2.5-2.8 m Sand
2.8 -5.8 m Screen
5.8-6.1 m Sand
6.1- 7.4 m Bentonite
GROUNDWATER ELEVATIONS SHEET 1 of 1
' |N OPEN BOREHOLE ON COMPLETION LOGGED VA
WATER LEVEL (date) 11/30/2016 CHECKED : NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

RECORD OF BOREHOLE No. W-8 710f357 \/
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316936.88, N5101478.32 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 30, 16 - Dec 2, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
[a)
w x 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
g ? o o | eLev E ol 5] 4 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | £
£ S i e S e el | oy
e ‘2" DESCRIPTION g DEPTH % % £ RECOVERY RQD. [RACTURY DISCONTINUITY DATA E 2 E 2 WATER LEVELS
&= = = 2 £ % TOTAL | 'SOLID % P'ggfxm RPhaangd  vor AND SURFACE S g INSTRUMENTATION
a z | m 2 | 3 [CORE%[CORE® (¢ea) DESCRIPTION ol @
x Ground Surface Elev: 193.16 ¥ |2 [g2s3]5282]| 2938 |wora]asss [ .
Augering to Bedrock Without Soil Sampling
(former BH2-5)
191.79 )
pink/white/black 1.37|RC || PSR sirca 125 [ 075
GNEISS BEDROCK 191.53 1 N R VR si o
RC 1: Classification based on RQD: Poor 163 JN, UN, RO, Ca 25| 4
pink/white/black ’
GNEISS, PEGMATITE and SCHIST
BEDROCK 4| | JN, PL, RO, Mu s | s
JN, PL, RO, Mu 1 I
JN, PL, SR, Mu / Si 125| 2
% SR N
. . - B , SR, Mu
RC 2: Classification based on RQD: Good 2 JN.UN. RO, Bi/ Ca A
<]
<
()]
£ 190.09 LI
8 GABBRO, PEGMATITE AND SCHIST 3.07
x BEDROCK JN, UN, VR, Ca s loss
S BC
O
4 )
JN, UN, VR, Ca / Si o | s
JN, UN, VR, Si
L1t | | INUN, VR Si 3 1ok
RC o JN, UN, RO, Si 25 [
RC 3: Classification based on RQD: Very 3 L[N ST VR S To 25 | 1
Poor N UN. RO, Mu /10 25 2
d JN, UN, RO, Mu /10 25| 2
BC
o JN, UN, SR, Si/lo
! | UN, IR, SR, Si /o 21
JN, IR, SR, lo 3 1
JN, UN, RO, Mu/ lo 25| 1
RC o [.] [N UN. SR callo o,
RC 4: Classification based on RQD: Fair 4 ¢ jm Sh s/%’ %il Sa 52
o | N UN SR, Ca o |
JN, UN, SR, Ca/Ch 2]
JN, UN, SR, Si/ Mu 2|1
JN, UN', SR, Ca/Ch 2|2
186.86 114 |58 un. s carcn sl
pink/white/black 6.30 IN. UN, RO, Ca/ Ch 55 [o%s
MONZONITE BEDROCK BC
with gravel, some gneiss JN, UN, RO, Ca/lo
JN, Si, SR, Ca/lo
RC . JN, UN, SR, Ca/lo 2.
RC 5: Classification based on RQD: Fair 5 BC,.,
JN, UN, RO, Ca s |
JN, UN, RO, Ca/ lo 22 | ozs
of [ UN,PL, SR, Ca/lo I
RC o JN, UN, RO, Ca/lo/ Si I
RC 6: Classification based on RQD: 6
Excellent
| | IN,PL SR, Callo 125 | ons
. JN, UN, SR, Ca/ lo
183.94 21
dark grey/black 9.22
GABBRO / DIORITE BEDROCK .| | N, PL RO, MU TSI
RC °l [N PL SR sI oA I
7
| mesn |xl
= | [ IN UN.RO. Ga o 25 o7
GROUNDWATER ELEVATIONS SHEET 1 of 2
' |N OPEN BOREHOLE ON COMPLETION LOGGED :  BC/MA
WATER LEVEL (date) 11/30/2016 CHECKED : NR/KKG




AMECFW ROCK TZ16018_NSDF_ALLINONE_PHASE Il_DEC2016.GPJ AMECFW ROCK 2016.GDT 16/01/17

Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. W-8 720f357 \/
PROJECT No. : TZ16018- Phase I DRILLING LOCATION : E316936.88, N5101478.32 amec 0
CLIENT : Canadian Nuclear Laboratories Ltd. DRILLING DATE : Nov 30, 16 - Dec 2, 16 foster
NAME / : Multidisciplinary Subsurface Investigation for NSDF - Chalk  INCLINATION (Deg.) : Vertical wheeler
LOCATION River, ON AZIMUTH (Deg.) : Vertical DATUM: masl
w £ 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
oAy o o | ELev E S -5l LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
25| o DESCRIPTION a —z |25 " 8 | £4 [ waTERLEVELS
el 8 Q [pePTH| & 5 E RECOVERY RQD. [RACTURY DISCONTINUITY DATA vz |E2
= T o INDEX
& 3 E (<,() £ & Cg;rél‘;/ C%cgé[z/ % PER 1m Alp(r:;egar;gle TYPE AND SURFACE 8 % INSTRUMENTATION
o x »n (m) z 12 ° ° ’ DESCRIPTION Jlda| &
) o UL 18988 [RS88 o338 2z H
RC 7: Classification based on RQD: Good 2501 -
dark grey/black JIN/CON, UN.RO, Carch | .| , o
GABBRO / DIORITE BEDROCK RC .
7 —
JN, IR, RO, Ca/Ch 35| 2 =
JN, PL, SR, Ca/Ch —
| [N R VR ch I =
* | | JN.PL, RO, Ch s 2 —
. JN, PL, SR, Ch/Ca s s =
RC ) JN, IR, RO, Ch s | 2 —
RC 8: Classification based on RQD: Good 8 4 PL. SR, Ch 125] 2 =
«| | UN,PL, SR, Ch sl 2 =
—12 JN, UN, RO, Ch | s =]
JN, UN, SR, Ch o] —
JIN, PL, SR, Ch —
*| | N, PL, SR, Ch 22 -
BC ~
JN, PL, SR, Ch I =
[ [ IN,IR, SR, Ch s | =
| b JN, UN, SR, Ch 2| 2 N
RC N N, UN. SR, Ch 2|2 =
RC 9: Classification based on RQD: Fair 9 JN, UN, SR, Ch 2|2 —
N, PL, RO, Ch sl 2 —
e | | JN, UN, SR, Ch
N UN. VR, Ch R
BC,,,
179.25 JN, UN, SR, Ch 2|2
-14 End of Rock Coring 13.91 JN, UN, SR, Ch/Mu 2]z
Well Installation Details:
0-10.1 m Bentonite
10.1-10.4 m Sand
10.4 - 13.4 m Screen
13.4 - 13.7 m Sand
13.7 - 14.0 m Bentonite
-16 .
-18 .
GROUNDWATER ELEVATIONS SHEET 2 of 2
' |N OPEN BOREHOLE ON COMPLETION LOGGED BC/MA
WATER LEVEL (date) 11/30/2016 CHECKED NR/KG




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-001 - Overburden '
Project Number: TZ16108 Drilling Location: ~ E: 316670.3 N: 5101860 L\
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 18 Dec 17 Date Completed: 20 Dec 17
- | wheeler
Logged by: KC/BC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
5 22 € |OSPT DO PPT ® DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . .|# coveem 2 Toveem| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
2 £ ———o
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
3|, Ground Surface Elevation: 186.4m o | o o s | o [ 20 40 60 80 20 40 60 80 Zz CR SA Sl c
brown to light brown - E . . Top 0.1 m of soil was frozen.
WEATHERED fine SAND - 1
some silt, trace gravel, cobbles, and organics, SS 1 68 6 | 4O
loose to very dense, moist B 186 ]
s b 1 50 NOTE: When N-Value is in the
-y T —em 1 O format, e.g. 50/5 cm, N-Value is 50
- T 5 blows for 5 cm penetration.
B 1 ] Switched to casing and washboring.
- _ 1852} - E
dark brown to dark grey 1.2 - B
SILTY fine SAND - 185 —
some ravel, vel dense, mOiSt - B
° K ss | 3 | o1 |20 ] e
13cm [ h 13
...below 6.1 m, soil contains trace of cobbles n 2 i
B 1 50
ss | 4 |8 |l 184 — o)
B ] 15
— 3 100 By
50/ [ ]
SS 5 82 13em [ ] ; 30
- 183 —|
s | 1 0
3cm | 1 3@
4 1
- 182
w7t 1 e RELRRRERTREEE
SS 7 90 10em [ ] 100 4 63 (33)
5 ]
B ] 50
ss | 8 33 [ 27| 181 150
... GRAVEL, some silt B ]
- ° ] 50
...at6.1'm, a 0.15 m thick pocket of GRAVELLY SS 9 50 [ 2T 4 O
SAND, some silt = - 15
- 180 —
B h 0.46 m of recovery (gravel and
| 7 | cobbles) from coring between 6.1 m
- E to7.6m.
5 ol
— o5+ B 4 5 % ““““““
som : 8
s i
- 178 .
| 4 0.18 m of recovery (silt, sand, gravel,
- . and cobbles) from coring between 7.6
- b mto9.1m.
9 .
...at9.1 m, a 0.15 m thick pocket of medium B b
SAND, some gravel B 1 ]
ss | 11 | 73 | 82 [ m— O
Amec Foster Wheeler \V4 : o X
Environment & Infrastructure < Groundwater depth during drilling on 22/12/2017 at a depth of: 15.6 m.
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 15.5 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as pre do not i a gl ing of all i iti present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
y - issi and the ing’ ion of Log'.
amecfw.com Page: 1 of 3

Tontinued on Next Page



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-001 - Overburden

Y
A

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
X . i foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COM“gENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION 2 | 21818 | = | 2 |mroven Niconvaner |© SOV Em & T0Vieem)| =0 GRAIN SIZE
o S E] < | x E <] ane”  Nilcon vane 100 200 300 400 ok DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > ':|_: ; A Remoud @ Remould We w We a é ( A’)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
) dark brown to dark grey L E R 0.00 m of recovery from coring
SILTY fine SAND - 1 between 9.1 mto 10.7 m.
some gravel, very dense, moist - N
- 176 —
B B 50
ss [ 12 [ 50 [, 20T i [e)
B i 15
— 11 ]
L 175 —
3 T 0.20 m of recovery (gravel and
B 1 cobbles) from coring between 10.7 m
B i to12.2m.
— 12 ]
i 50
ss [ 13 o [ .2rT i O
- 174 — 15
n ] 0.00 m of recovery from coring
13 4 between 12.2 m to 13.7m.
B 173
B s I 50 o
ss [ 14 [ 100 [ .27 | B [e)
B E 15
— 14 1
- 172
r ] 0.00 m of recovery from coring
B 1 between 13.7 m to 15.2 m.
— 15 1
T 1 5 % ;;;;;;;;;;;;
eem 171 — 8
BV ]
I 16 N 0.00 m of recovery from coring
B 1 between 15.2 m to 16.8 m.
- 170
50/ |- 1 50,
3cm [ ] 3@
— 17 ]
L 169 —|
- N 0.08 m of recovery (cobbles) from
B 14 coring between 16.8 m to 18.3 m.
— 18 1
—ss——t7——mo ::ng : w ]l 5 (5)0 ;;;;;;;;;;
— 19 7
- ] 0.00 m of recovery from coring
- 3 ELREEEERES PRTE PR TS between 18.3 m to 19.8 m.
- 167 —
— 20 ]
E 166 |
B i 0.00 m of recovery from coring
B 1 between 19.8 m to 21.3 m.
— 21 1
Borehole details as pr do not i a gl ing of all i present and require interpretative assistance from
a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
and the ing i Log'.
Page: 2 of 3

Tontinued on Next Page
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-001 - Overburden

Y
I\

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
X . i foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION 2|28 =z N |2 coviepm e Tovem| 20 GRAIN SIZE
o S 5 s | g £ & | MTOVane* Nilcon Vane 100 200 300 400 GE DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We a é ( A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
' dark brown to dark grey 50/ |- —] o0
SILTY fine SAND SS | 18 | 100 | gem |- 1 & 1
some gravel, very dense, moist - ]
...at21.3 m, a 0.10 m thick pocket of SILT AND B i
SAND B 1 ‘
© r
B E 0.18 m of recovery (silty sand, trace
B B gravel and cobbles) from coring
- 164 — between 21.3 m to 22.9m.
50/ | 1 50 o
B ] g) 13 Casing shoe broke. Driller had to
- 2 E remove casing and core barrel out
L - and redrill.
: 163 T
B N 0.51 m of recovery (sand and gravel,
B h some silt and cobbles) from coring
- 24 i between 22.9 mto 24.3 m.
50/ [ _
26 Tom | 162 ] =
- N {— 10.13 mof recovery (gravel and
B 161 —| — | cobbles) from coring between 24.3 m
B i — t025.9 m.
50/ | i =
3cm |- 26 1 —
L 160 =
B ] E 0.15 m of recovery (gravel and
B m — . | cobbles) from coring between 25.9 m
- 27 B — |to27.4m.
159.0 L 159 ]| —
27.4
End Of Borehole
Well Installation Details
0.0 - 23.8 m Bentonite
23.8 - 24.4 m Sand
24.4 - 27.4 m Screen
Borehole details as pi do not i a gl ing of all i present and require interpretative assistance from
a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
and the ing i Log'.

Page: 3 of 3




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-002 - Overburden

\J

Project Number: TZ16108 Drilling Location: ~ E: 316630.2 N: 5101949 &
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 20 Dec 17 Date Completed: 21 Dec 17
— | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
= < € |oser O PPT @ DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . .|# coveem 2 Toveem| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
2 £ ———o
g % g § E & E * Undrained Shear Strength (kPa) Plastic ’(7) E
—_|. Ground Surface Elevation: 182.0 m (2] n x n a w 20 60 80 20 40 ZZ SA Si cL
) brown to light brown - i . . Top 0.2 m of soil was frozen.
WEATHERED fine SAND - -
trace silt and organics, loose, moist SS 1 63 7 F 4O
— e 1813] ]
light brown to light grey 07 B ]
Fine SAND - B
t ilt, | ist — —
race silt, loose, moisf ss 2 50 6 | 181 1o
. 1805 : 1
brown to dark grey 14 - I
Fine SAND B ]
trace silt and gravel, loose to dense, moist ss 3 63 8 [ 1o
— 180 —
at2.4 m, a 0.30 m thick pocket GRAVELLY B 1
SAND, trace silt SS | 4 | 71| 35 ] o
— e 1790] 1
dark grey to light brown 30 LS 2 EE R
SILTY fine SAND ) | 4
some gravel, trace cobbles, very dense, moist ss 5 58 u | i o
4 178
SS 6 7 40 r 1 64 (26)
=T . 68 ;;;;;;;; NOTE: When N-Value is in the
SS 73 23 | i O format, e.g. 68/23 cm, N-Value is 68
cm [ i 23 blows for 23 cm penetration.
=5 177 —
- 6 176 —
B I encountered cobbles/boulders when
- B augering from 4.6 mto 7.6 m.
- 7 175 -
= 5 10n o
S8 92 15cm |- h 50
-8 174 —
o 173 ]
B |4 encountered cobbles/boulders when
I ] augering from 7.6 m to 10.6 m.
Amec Foster Wheeler \V4 : o X
Environment & Infrastructure < Groundwater depth during drilling on 21/12/2017 at a depth of: 11.5 m.
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 13.1 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as pre do not i a gl ing of all i present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
y - and the ing’ i Log'.
ameafw.com Page: 1 of 3

Tontinued on Next Page




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-002 - Overburden \
'\

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
X . i foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COM“gENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION s | €028 =]z N |2 coviepm e Tovem| 20 GRAIN SIZE
B g E 2| g £ 8 | MTOVane* Nilcon Vane 100 200 300 400 wk DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > ':|_: ; A Remoud @ Remould We w We aé (A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
1 dark grey to light brown - -
SILTY fine SAND - E
some gravel, trace cobbles, very dense, moist o B
89/ [ ] 89
SS 9 94 - B O | o 7 65 (28)
28eml 49 471 — 28 | 8
VAN
L2 170
L 13 169 —
507 |- 1
SS 10 90 | oem | i
— 14 168 — - . )
- B Difficult to auger. Switched to casing
- N and washboring.
15 167
- 16 166 —
50/ N
SS 11 0 [, B ]
toem |- i
17 165 —
- 18 164 —
B i 0.43 m of recovery (silty sand, trace
- i - gravel and cobbles) from coring
- 1 - between 16.8 mto 19.8 m.
19 163
5041 1
SS 12 100 [ toem i
20 162 —
21 161
Borehole details as pr do not i a gl ing of all i iti present and require interpretative assistance from
a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
i and the ing’ ion of Log'.

Page: 2 of 3

Tontinued on Next Page



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-002 - Overburden M
[
Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(LEL) W TOV (LEL) g COthENTS
3 -
5 < € |OSPT O PPT @ DCPT 2 4 6 8 <z
5 DESCRIPTION 2| £]2|8 z N L[4 covepm & TOVGEm| 20 GRAIN SIZE
o S E] S| g E| S 2’”? Vf‘”e yuc?n Vta”e 100 200 300 400 uk DISTRIBUTION
[ z - ~ = Intact ntact
§ % %— GS > E|_: E A Remould 4 Remould We w We a ;(‘ (%)
2 £ —e——e
_g E E § E & “_IJ * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'f7)
- %] %] 14 %) =] [} 20 40 60 80 20 40 60 80 zZz GR SA S CL
] dark grey to light brown - B B — 1.40 m of recovery (siilty sand, some
SILTY fine SAND - 7 grave, trace cobbles) from coring
some gravel, trace cobbles, very dense, moist I ] between 19.8 m to 22.9 m.
; 22 160 ; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
el as s0/ | .
em L 53 159
|24 158 | =
157.6 N =
244
End Of Borehole
Well Installation Details
0.0 - 20.7 m Bentonite
20.8 - 21.3 m Sand
21.3-24.4 m Screen
Borehole details as pi do not i a g ing of all i present and require interpretative assistance from
a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
and the ing i Log'.

Page: 3 of 3




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-003 - Overburden

Project Number: TZ16108

Project Client:

Canadian Nuclear Laboratories

Drilling Method:

Drilling Location:

\J

P\
A

E: 316484.3 N: 5101872

HQ Rock Coring

Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 21 Dec 17 Date Completed: 21 Dec 17
= | wheeler
Logged by: BC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
IS = =
= < € |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION s | 2|lgl8 z N .o coveem & Toveem| 2O GRAIN SIZE
o 3 5 [ g B S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 z z <>,1 A Remoud @ Remould We w W g 3 (%)
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
—i_|. Ground Surface Elevation: 170.3m %) 7] 14 [%) [=) [} 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
CORED WITHOUT SOIL SAMPLING L i . . Lithology profile may be referred to
- B BH-114, which it was drilled at E:
- 170 — 316491 N: 5101868, with a surface
B ] elevation 170.2 m.
L E
L 160
Cov ]
L 168
- 3 e
L 167
L4 E -
L 166
s ]
- 165 — :
L 6 :
- 164 —
L7 E -
B T T [ S
| g ]
: 162 ; ;;;;;;;;;;;;;;;;;;;;;;;;;;
o E
L 161

Amec Foster Wheeler
Environment & Infrastructure

300-210 Colonnade Road South

¥ Groundwater depth during drilling on 21/12/2017 at a depth of: 2.0 m.

! Groundwater depth observed on

2/1/2018 at a depth of: 1.3 m.

Ottawa, Ontario, K2E 7L5

inform:lion should be read in

of all i
with the

present and require interpretative assistance from

report for which it was

Canada Borehole details as pra d, do not a
Tel. No.: (613) 727-0658 a e the - Also,
amecfw.com =

Log'.

Scale: 1:53
Page: 1 of 2

Tontinued on Next Page




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-003 - Overburden \
[
Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(LEL) W TOV (LEL) g COthENTS
9 -
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <
5 DESCRIPTION 2| £]2|8 z - 5 covipm + Toveem | 28 GRAIN SIZE
5 s | 518 & | | & |vrovaner NiconVane* | 100 200 300 400 > DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We a j ( A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'f7)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
CORED WITHOUT SOIL SAMPLING B T =
B 160 — =
1506 i 1 =
10.7
End Of Borehole
Well Installation Details
0.0 - 7.0 m Bentonite
7.0-7.6 mSand
7.6 -10.7 m Screen
Borehole details as pi do not a gl ing of all i present and require interpretative assistance from
a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
and the ing i Log'.

Page: 2 of 2




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-004 - Overburden '
Project Number: TZ16108 Drilling Location:  E: 316597.5 N: 5101894 L\
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 21 Dec 17 Date Completed: 22 Dec 17
- | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
5 22 € |OSPT DO PPT ® DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . .|# coveem 2 Toveem| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
2 £ ———o
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
—i_|. Ground Surface Elevation: 179.3m %) 7] 14 [%) [=) [} 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
— ICE / SNOW - about 5.0 cm thick  178.7 B ] . .
\ ORGANICS - about 7.5 cm thick___178.4 - .
brown SS 1 38 1 0 : 1 79 1 O ;;;;;;;;;;;;;;;;;;;;;;;
WEATHERED fine SAND - ] :
trace silt and organics, loose, moist i
178.4 B ]
light brown 0.9 1 i
Fine SAND SS | 2 |79 9 10
trace silt and gravel, loose, moist B 1
N 4 45° - 178,
light brown to light grey 14 = d
Fine SAND B :
some silt and gravel, dense, moist ss 3 7 38 [ E o
o ]
177.0 I ]
177 — 50
light brown to light grey 23] SsS 4 88 ggrrl1 - ] O
SANDY GRAVEL - 5
trace silt, very dense, moist B ]
176.2 — 3 T
brown to grey 3.1 - i
SILTY fine SAND B 176 —
trace to some gravel, trace cobbles, very dense, SS 5 63 31 b - © 3 64 (33)
moist B ]
L ] 72 NOTE: Where N-Value is in the
72/ 4 - format, e.g. 72/28 cm, N-Values is 72
SS 6 88 O
28cm |- g 28 blows for 28 cm penetration.
- 475
ss | 7 |68 | 54 [ 1 o 13 56 31
5 ]
I 174 —
6 ]
B i Auger hit refusal. Switched to casing
- 173 — and washboring.
B ] 0.00 m of recovery from coring
| 7 ] between 6.1 mto 7.6 m.
: 1 72 —
50/ | . 50
¢ ocm : : 50
s ]
: o
- 1
o ]
B 1 0.30 m of recovery (gravel and
I 170 — cobbles) from coring between 7.6 m
B ] t010.7 m.
Amec Foster Wheeler \V4 : e 3
Environment & Infrastructure = Groundwater depth during drilling on 22/12/147 at a depth of: 8.8 m.
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 9.5 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as pre do not i a gl ing of all i iti present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
y - issi and the ing’ ion of Log'.
ameafw.com Page: 1 of 3

Tontinued on Next Page



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-004 - Overburden

\J

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
_ ] . foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COM“gENTS
IS = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
(7] E=1
5 DESCRIPTION s | €028 =]z N |2 coviepm e Tovem| 20 GRAIN SIZE
B g E 2| g £ 8 | MTOVane* Nilcon Vane 100 200 300 400 wk DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We aé (A)
= £ —e—e
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
T brown o grey B T
SILTY fine SAND - i
trace to some gravel, trace cobbles, very dense, - 169 —
moist B N
50/ | N o
SS g 67 2 B
8T L i
11 §
- 168 —
L 12 1
- o 4 0 0.08 m of recovery (sity sand, some
- i gravel) from coring between 10.7 m
= 1 t0 13.7 m.
L 13 i
B 166 —
50/ B :
SS 10 )
oCm N
14 4
- 165 —
L 15 1
- 164 - 0.45 m of recovery (gravel, trace
B 1 cobbles/boulders) from coring
B ] between 13.7 mto 16.7 m.
16 i
- 163 -
I N Did not performed a SPT as driller
17 h noted hard material.
B 162 —
18 i
B 161 0.00 m of recovery from coring
- i between 16.7 mto 20.7 m.
L 19 1
- 160 —
L 20 ]
- 150 | =
158.6 L ] —
20.7

Borehole details as pr

do not i a

a

. Also,

inform:lion should be read in

and the ing

Log'.

of all i
with the

report for which it was

present and require interpretative assistance from

Scale: 1:53
Page: 2 of 3

Tontinued on Next Page




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-004 - Overburden \
A

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
. . ) foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
S = =
5 < € |OSPT O PPT @ DCPT 2 4 6 8 <z
5 DESCRIPTION [ é = | 5 g L |2 coviepm) & TOV(Eem)| EO GRAIN SIZE
5 S| E| & | 2| | & |MOvane' NiconVane 100 200 300 400 > DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
g % %— Q > E ; A Remoud @ Remould W, w W, a é ( AJ)
= < —s—0
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
End Of Borehole
Well Installation Details
0.0 - 17.1 m Bentonite
17.1-17.7 m Sand
17.7 - 20.7 m Screen
Borehole details as pi do not i a gl ing of all i iti present and require interpretative assistance from
a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
and the ing’ ion of Log'.

Page: 3 of 3




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-005 - Overburden '
Project Number: TZ16108 Drilling Location: ~ E: 316787.5 N: 5101720 L\
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 13 Dec 17 Date Completed: 15 Dec 17
- — | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
5 < E |[oset O PPT @ DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . .|# coveem 2 Toveem| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
2 £ ———o
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
—i_|. Ground Surface Elevation: 193.5m %) 7] 14 [%) [=) [} 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
— ORGANICS - about 7.5 cm thick 193 .4 L E } }
brown to light brown - o 1
WEATHERED ﬁne sAND SS 1 50 3 : :O ;;;;;;;;;;;;;;;;;;;;;;;;;
some silt, trace gravel and organics, very loose to | 193 — . .
compact, moist i
B 1925 F i
5000 light grey 10| SsS 2 63 29 | E -0
e : o GRAVELLY SAND - B .
6.° trace silt, compact, moist - 1
oty 1920 - R
light brown to light grey 1.4 - 192 H. -, BQ i ) o
SILTY fine SAND ss | 3 |78 |00} ] o NOTE: Where N-Value is in the
some gravel, trace cobbles and boulders, very cm - ] 8 format, e.g. 50/8 cm, N-Value is 50
dense, moist | i blows for 8 cm penetration
> 4 Switched to casing and washboring.
93/ [ 191 _ 93
SS 4 78 28em |- 1 280 14 59 (27)
— 3 i By
50/ [ i
S8 5 73 | 13em [0 i 130
L 190 —|
83/ [ ] 83
SS 6 79 | 50em 4 1 2 é)
E o 180
=71 1 50
SS 7 67 8cm | ] é)
F s ]
B i 50
ss | 8 [100 |00 g ] O 2 63 (35)
cm |- i 8 0.40 m of recovery (boulders) from
- B coring between 5.3 mto 6.1 m.
6 -
B 50
ss [ 9 |00 [ 27T 4 o)
B - 15
B 187 —|
C ]
- B 0.50 m of recovery (cobbles /
- 7 boulders) from coring between 6.1 m
: : ;;;;;;;;;;;;;;;;;;;;;;;;;; to 82 m.
- 186 —|
s 1
- b P 50
ss [ 10 [ 100 [ 27+ 1 O
B T 15
- 185 —
B i 0.20 m of recovery (gravel and
| N cobles) from coring between 8.2 m to
-9 - im.
50/ | 1 50, o
S5 1T 00 L E O
ocm | g n 8
L 184
Amec Foster Wheeler \V4 : o X
Environment & Infrastructure < Groundwater depth during drilling on 15/12/2017 at a depth of: 9.3 m.
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 10.6 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as pre do not i a gl ing of all i iti present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
y - issi and the ing’ ion of Log'.
amecfw.com Page: 1 of 3

Tontinued on Next Page



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-005 - Overburden

Y
A

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
X . i foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COM“gENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION s 2]gl8 - N |2 ooviepm s Tovem | 20 GRAIN SIZE
B g E 2| g € | & |[MTOVane* Nicon Vane 100 200 300 400 wk DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We aé (A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid ('7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
g Tight brown to light grey B - T 0.40 m of recovery (cobbles) from
SILTY fine SAND - B coring between 9.1 mto 10.7 m.
some gravel, trace cobbles and boulders, very - N
dense, moist B B
- 183 —
50/ I T
I—ss t O ]
— 11 ]
B 182 — 0.00 m of recovery from coring
- 4+ between 10.7 m 10 12.2 m.
= 12 7
50/ 1 500 |
SS 13 67
ocm |+ N
B 181 —|
— 13 ] 0.40 m of recovery (gravel and
B i cobbles) from coring between 12.2 m
- . t0 13.7 m.
- 180
B i Did not perform SPT as driller noticed
- 7 hard material
— 14 1
- 179
178.6 B i
black 14.9 — 15 7
GNEISS TO SCHIST BEDROCK - ]
slightly to highly weathered RC 14| 100 0 B ]
- 178
(for rock core details, see "RECORD OF RC 15 88 66 | N
BOREHOLE No. PH17-005 - ROCK") — 16 ]
N
— 17 ]
RC | 16 | 63 | 30 [ 4
- B Driller noticed a weak layer
- 176
— 18 1
L 175 —|
RC 17 79 74 ]
— 19 ]
B 174 =
— 20 ] —
RC | 18 | 100 | 100 [ 1
B 173
1725 T . i —
21.0 =
Borehole details as pr do not i a gl ing of all i present and require interpretative assistance from
a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
and the ing i Log'.
Page: 2 of 3

Tontinued on Next Page




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-005 - Overburden \
A

Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
. . ) foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
X = =
5 < € |OSPT O PPT @ DCPT 2 4 6 8 <z
5 DESCRIPTION [ é = | 5 g L |2 coviepm) & TOV(Eem)| EO GRAIN SIZE
o =3 s = & B o MTO Vane* Nilcon Vane 100 200 300 400 w ':: DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould W, w We a é ( A)
= £ —s—0
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'J)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
End of Borehole
Well Installation Details
0.0 - 17.7 m Bentonite
17.7 - 18.0 m Sand
18.0 - 21.0 m Screen
Borehole details as pi do not i a gl ing of all i iti present and require interpretative assistance from
a i i i . Also, information should be read in ji ion with the ical report for which it was Scale: 1:53
and the ing’ ion of Log'.

Page: 3 of 3




Official Use Only

232-509249-REPT-001 Rev 5

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

RECORD OF BOREHOLE No. PH17-005 - Rock \/
PROJECT No. : TZ16018 DRILLING LOCATION : E: 316787.5 N: 5101720 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 13 Dec 17 - 15 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
w 2 O] E x i NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
% z o o | ELev E S -5z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY & x 2 x
I = . = 2! o w wow
el 9 DESCRIPTION ] DEPTH z é E RECOVERY FRACTURH DISCONTINUITY DATA 52 |£8 WATER LEVELS
E E E < % £ 7|z oA Tsom ] *%°> N L [y S g INSTRUMENTATION
a z | m 2 | 2 |CORE%|CORE% (¢ea) DESCRIPTION |l €
a o | L RSB [R988[R288 | w2l | o888 H
—14 - For overburden details, see "RECORD OF
BOREHOLE PH17-005 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - PH17-005"
Rock Coring Started on 14 Dec 2017
B black 1-1,32‘? BC from 14.94 m to 15.39 m
GNEISS to SCHIST BEDROCK RC
14
1 BC from 15.39 m to 15.51 m
. N, PL, SR, Si, Sa
RC JN, PL, SR, Si, Sa
—16 - " 15 JN, PL, SR
RC 15: Classification based on RQD: Fair i
VN, Si, Sa
BC from 16.26 m to 13.61 m
N, PL, SR
i RC 16: Classification based on RQD: Poor RC
16 . N, PL, SR
g
~|Z
g2
-18 |S|'5 =
5|9 N, PL, SR =
=g N, PL, SR -y
o —
RC 17: Classification based on RQD: Fair RG E
17 . N, PL, SR E
of | oN.PL SR sl g
~20 RC 18: Classification based on RQD: s
Excellent RC =
18 E
. JN, PL, SR, Sa o =
| 172.49 —
21.00 -
End of Rock Coring
22 .
GROUNDWATER ELEVATIONS SHEET 1 of 1
V. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LOGGED K
WATER LEVEL (date) 15/12/2017 WATER LEVEL (date) 2/1/2018 CHECKED : NR




Official Use Only 232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-006 - Overburden '
Project Number: TZ16108 Drilling Location: ~ E: 316749.9 N: 5101578 L\
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 12 Dec 17 Date Completed: 12 Dec 17
- —— | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
5 < E |[oset O PPT @ DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . . |> coveem 2 Tovem)| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
= < e
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
3 _|. Ground Surface Elevation: 1901 m o | o o s | o [ 20 40 60 80 20 40 60 8 ZZ CR SA sl cL
— ICE / SNOW - about 5 cm thick  194.17 B 190 — . .
\ ORGANICS - about 7.5 cm thick 1994 3 E
brown to ||ght brown SS 1 42 3 : :O ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 026 ;;;;;;;;;;;;;;;;
WEATHERED - fine SAND = 4 : : :
trace to some gravel, trace silt and cobbles, very B
loose to very dense, moist - 1
ss | 2 | 78 |1+ ] NOTE: Where N-Value is in the
cm 189 — format, e.g. 57/30 cm, N-Value is 57
o N blows for 30 cm penetration
1887 RC | 3 | 100 r 1 Switched to casing and washboring.
black, green, white 14 B ]
GNEISS TO SCHIST BEDROCK 7 4o
fresh to moderately weathered - i
F ]
RC 4 100 4 1 188 —
(for rock core details, see "RECORD OF B i
BOREHOLE No. PH17-006 - ROCK") - g .
- ]
3 187 —
RC | 5 [100 | 75 [ 4
) .
5 186 —|
RC| 6 [100]| 79 1
5 ]
3 185 —
- ]
3 184 —
RC | 7 [100| 81 [ ]
- ]
3 183 —
- ]
RC | 8 | 100 | 85 [ 182 —
F ]
u 181 —
RC 9 100 100 [ n
Amec Foster Wheeler \V4 : o X
Environment & Infrastructure < Groundwater depth during drilling on 12/12/2017 at a depth of: 2.5 m.
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 3.2 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as p! do not i a gl ing of all i iti present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a ‘_ d i i .;_Also, | information should be read in ji ion with the ical report for which it was Scale: 1:53
amecfw.com and the g of Log'. Page' 1 of 2

Tontinued on Next Page



Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-006 - Overburden M
Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
5 DESCRIPTION 2| £]2|8 z N |2 ooviepm s Tovem | 20 GRAIN SIZE
5 S| E| & | 2| | & |MOvane' NiconVane 100 200 300 400 > DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We a j ( A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'f7)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
black, green, white o =
GNEISS TO SCHIST BEDROCK - 4 —
fresh to moderately weathered - B —
11 1 =
RC | 10 | 100 | 100 [ 179 =
1782 u 5 =
11.9
End Of Borehole
Well Installation Details
0.0 - 8.1 m Bentonite
8.1-8.8 m Sand
8.8 - 11.9 m Screen
Borehole details as pi do not a gl ing of all i present and require interpretative assistance from
a i i i | information should be read in with the ical report for which it was Scale: 1:53

. Also,

and the

Log'.

Page: 2 of 2




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-006 - Rock

\

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

A 4 DEEP/DUAL INSTALLATION
WATER LEVEL (date) 2/1/2018

VA SHALLOW/SINGLE INSTALLATION
WATER LEVEL (date) 12/12/2017

LOGGED

CHECKED :

KC
NR

PROJECT No. : TZ16018 DRILLING LOCATION : E: 316749.9 N: 5101578 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 12 Dec 17 - 12 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
w £ 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
3] ;r;); Iﬁ':J o | ELev E 2 I8l LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Ex | &x
25| o DESCRIPTION a —z |25 8 | £4 | waTERLEVELS
gl 2 8 DEPTH | & E £ RECOVERY RQD. [RACTURE DISCONTINUITY DATA 0z | k2
£l £ T -0 1 INDEX
& 3 E (<,() £ & C?I;rél‘;/ c%%‘é[?v/ % PER 1m Alp(r:;egar;gle TYPE AND SURFACE 8 % INSTRUMENTATION
e x o | (m) z |2 ° o : DESCRIPTION | €
a o | L RSB [R988[R288 | w2l | o888 H
- For overburden details, see "RECORD OF
BOREHOLE PH17-006 - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - PH17-006"
- Rock Coring Started on 12 Dec 2017
188.73
black, white, pink, white 1.37
SCHIST to GNEISS BEDROCK
BC from 1.94 mto 2.24 m
-2
RC 4: Classification based on RQD: Poor JN, PL, RO v
. N, IR, RO -
BC from 2.84 mt0 2.91 m
- BC from 3.03 m to 5.09 m
A\ 4
RC 5: Classification based on RQD: Poor
. JIN, PL, SR, CI
o[ [N, PL, RO, CI
e[ [ IN,PL, RO, CI
-4
. JN, PL, SR
JN, PL, SR, CI
. IN, IR, SM
i RC 6: Classification based on RQD: Good
o[ [ IN, IR, SM, Io
BC from 5.39 m to 5.59 m
g
~ |
g
6 |S|S o [INIR SR, CI
3 o [N IR SR
© BC from6.30 mto 6.8 m
RC 7: Classification based on RQD: Good
IN, IR, SR
IN, IR, SR
. IN, IR, SR
RC 8: Classification based on RQD:
-8 Excellent BC from 80310 8.11 m
. JN, PL, SM
BC from 8.53 m to 8.67 m
RC 9: Classification based on RQD: JIN, PL, SM
| Excellent
. IN, IR, SR
|
—10 N, IR, SM
GROUNDWATER ELEVATIONS SHEET 1 of 2
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RECORD OF BOREHOLE No. PH17-006 - Rock \A
PROJECT No. : TZ16018 DRILLING LOCATION : E: 316749.9 N: 5101578 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 12 Dec 17 - 12 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
w £ o E S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
% %\ IEI‘:J o) ELEV E g = 8 o LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY ﬁ > % >
I = . = n\o o w wow
£el g DESCRIPTION ol DEPTH z é E RECOVERY RACTURH DISCONTINUITY DATA b2 | £2 WATER LEVELS
FE| 2 2 227 5 o Tsomo ]~ | oeX reara g | &7 | wsTrRuMENTATION
S S |Pf |3 [comenloonen] * e[t resmosnes | T NG (2
S ¢ [T |ges3|8988 o883 e
black, white, pink, white —
SCHIST to GNEISS BEDROCK =
<3 . JN, IR, SR o | s E
~|Z =
i 8 tgn RC 10: Classification based on RQD: RC =
g 8 Excellent 10 *| | JN,IR, SR =
o x 3 1 I
138 =
© o [N, IR SR . =
178.21 =
10 11.89 |
End of Rock Coring
_14 -
_16 -
®
g
e
=
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O
©
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X
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e}
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=
[T
D18 e
=
<
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X
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e}
14
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w
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E|
[}
<
I
o
L|_|
o
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P4
‘DI
SH20 e
o
N
[
X
g GROUNDWATER ELEVATIONS SHEET2 of 2
2 VA SHALLOWY/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED KC
E WATER LEVEL (date) 12/12/2017 WATER LEVEL (date) 2/1/2018 CHECKED : NR
<
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RECORD OF BOREHOLE No. PH17-007 - Overburden

Project Number: TZ16108

Project Client:

Canadian Nuclear Laboratories

Drilling Location:

E: 316828.1 N: 5101498

\/

&

Drilling Method:

HQ Rock Coring

A

Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 11 Dec 17 Date Completed: 11 Dec 17
— — | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
IS = =
= < € |oser O PPT @ DCPT 2 4 6 8 <z
[ -
5 DESCRIPTION e | €lsl8| =]z C . |> coveem 2 Tovem)| 50 GRAIN SIZE
s g8 | E|&|¢ £ | & [MTOVane* Nilcon Vane 100 200 300 400 wk DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W g 3 (%)
= < e
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
S _|. Ground Surface Elevation: 189.3m o] @ o ) o [ 20 40 60 80 20 40 60 8 ZZ CR SA sl cL
- ICE / SNOW - about 3 cm thick 188.! - 4 . .
\ ORGANICS - about 5.0 cm thick  180.. B N
brown to ||ght brown SS 1 54 4 : 189 iO ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 23 ;;;;;;;;;;;;;;;;;
WEATHERED fine SAND - i
trace silt, gravel, and organics, loose, moist .
188.4 B 1
grey to brown 09| ss 2 60 30 1 i o o
Fine to medium SAND - - : 9
trace silt and gravel, compact, moist B 188 N Switched to casing and washboring.
RC 3 100 0o T
1877 - B R R R ERRRRRERRES
white, black, pink 1.6 - i
GNEISS BEDROCK - i
fresh to slightly weathered u ) R
(for rock core details, see "RECORD OF RC 4 98 76 B 187 T
BOREHOLE No. PH17-007 - ROCK") B ]
3w i
- 186
RC| 5 | 80 | 65 [ 1
4 ]
B 185 —
5 ]
RC | 6 | 100 | 100 [ 184 —]
& i
B 183
RC 7 100 100 | B
7 i
- 182 -
RC| 8 |100| 90 [ 8 ]
I 181 —
9 ]
- 180 -
RC | 9 | 100 | 100 | 1

Amec Foster Wheeler

Environment & Infrastructure
300-210 Colonnade Road South

¥ Groundwater depth during drilling on 12/12/2017 at a depth of: 3.0 m.

2/1/2018 at a depth of: 3.3 m.

! Groundwater depth observed on

Ottawa, Ontario, K2E 7L5
Canada

Tel. No.: (613) 727-0658
amecfw.com

Borehole details as pi do not i a gl ing of all i
a i i i . Also, information should be read in with the
and the ing i Log'.

report for which it was

present and require interpretative assistance from

Scale: 1:53
Page: 1 of 2

Tontinued on Next Page
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RECORD OF BOREHOLE No. PH17-007 - Overburden M
Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION 2|28 =z N |2 ooviepm s Tovem | 20 GRAIN SIZE
o S 5 s | g £ & | MTOVane* Nilcon Vane 100 200 300 400 GE DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We a j ( A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'f7)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
White, black, pink B T —
GNEISS BEDROCK - B —
fresh to slightly weathered B 179 — —
11 y =
RC 10 100 | 100 [ ] —
r 178 —| —
12 ] i E
Eo77 =
RC 11 100 | 100 [ ] —
176.4 L ] =
13.0
End Of Borehole
Well Installation Details
0.0 - 9.0 m Bentonite
9.0 -9.9 m Sand
9.9 - 13.0 m Screen
Borehole details as pi do not i a gl ing of all iti present and require interpretative assistance from
a i i i . Also, | information should be read in with the ical report for which it was Scale: 1:53

and the ing

Log'.

Page: 2 of 2
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RECORD OF BOREHOLE No. PH17-007 - Rock

\

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

PROJECT No. : TZ16018 DRILLING LOCATION : E: 316828.1 N: 5101498 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 11 Dec 17 - 11 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
w £ 1) £ S E NOTE: T
<—(| . 8 9 g ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
O%| o eev. | I8 23| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
2351 o DESCRIPTION = z €™ £8 | £3 | waTERLEVELS
el 9 Q | DEPTH < E E RECOVERY RQD. [RACTURY DISCONTINUITY DATA vz |tz
= T o2 | INDEX
& 3 E (<,() £ & C?I;rél‘;/ c%%‘é[?v/ % PER 1m Alp(?':ja an)gle TYPE AND SURFACE 8 % INSTRUMENTATION
o x »n (m) z 12 ° ° °9- DESCRIPTION Jlda| &
a o | L )1RS88 (8288 o338 H
- For overburden details, see "RECORD OF
BOREHOLE PH17-007 - Overburden”
- For core details, see "TABLE FOR ROCK
- CORE LOG - PH17-007"
Rock Coring Started on 11 Dec 2017
187.71
White, black, pink 1.60
GNEISS BEDROCK . JN, PL, SR, Sa, Si 1o
IN, IR, VR,
- N, IR, VR, 4
RC 3: Classification based on RQD: Poor IN, IR, VR, 4
RC IN, IR, VR, H
4 IN, IR, St, Si $
IN, IR, VR,
BC from 2.60 m to 3.08 m
RC 4: Classification based on RQD: Fair -
RC
5 IN, PL, SR, 15
-4
IN, IR, SR, Si .
i . IN, IR, SR, ors
RC 5: Classification based on RQD: RC )
Excellent 6 *| [NPL SRS 125
s N, PL, Sr, Si .
€]
~ | of [N, PL, SR, 15
-6 |2
S5 . N, PL, SR
303 UNPL. SR, i3
-5 P | [UN.PL SR, si s
g RC 6: Classification based on RQD: JN, PL, SR, Si 1.2
o Excellent R70
. N, PL, SR, Si 128
. N, PL, SR, 128
-8 RC 7: Classification based on RQD: R8C JN, PL, SR, 125
Excellent . JN, IR, SR, .
. IN, PL, SM, |
N . JIN, PL, SR, CI .
RC 8: Classification based on RQD: RC
| Excellent 9
|-10 of [N IR SR CI s
| | UN,PL, SR, CI .
RC
10 . IN, IR, SR, s
GROUNDWATER ELEVATIONS SHEET 1 of 2
V. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LoGGED - Ke
WATER LEVEL (date) 12/12/2017 WATER LEVEL (date) 2/1/2018 CHECKED : NR
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232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-007 - Rock

\

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

PROJECT No. : TZ16018 DRILLING LOCATION : E: 316828.1 N: 5101498 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 11 Dec 17 - 11 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
" 2 o £ =& NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 O] NOTES
g 2 o o | eLev E ol o] 4 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zo | 2«
2 = - L] = o W w
e (2" DESCRIPTION B_On‘ DEPTH %‘ % E RECOVERY DISCONTINUITY DATA Z g E g WATER LEVELS
o — ] = < |E % TOTAL | SOLID Aipha angld o w INSTRUMENTATION
87| 2 S| [P [G[R[ ] g TT| 8 | *
o o UL I1RI388[RS88 o338 H
White, black, pink —
GNEISS BEDROCK JN, PL, SR, CI —
L JN, PL, SR, CI = -
RC 9: Classification based on RQD: RC o IR SR G =
Excellent 10 *| | INJIR, SR, CI :“
g -
=~ == . JIN, PL, SR, =
o|2 —
S| £ . JN, PL, SR, —
N | o -
=|o —
12 (- |3 .
o —
4 —
N, IR, SR, —
RC 10: Classification based on RQD: RC || [¥NPL SR, =
Excellent 1M1 —.
. N, IR, SR, —
176.36 E
L 12.95 i
End of Rock Coring
14 .
16 .
-18 .
|
|-20 1
GROUNDWATER ELEVATIONS SHEET 2 of 2
VA SHALLOWY/SINGLE INSTALLATION A 4 DEEP/DUAL INSTALLATION LOGGED KC
WATER LEVEL (date) 12/12/2017 WATER LEVEL (date) 2/1/2018 CHECKED : NR
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RECORD OF BOREHOLE No. PH17-008 - Overburden

\/

inside of a boulder.

Abandon hole as casing and core barrel got stuck

Project Number: TZ16108 Drilling Location: ~ E: 316858.1 N: 5101575 &
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 6 Dec 17 Date Completed: 6 Dec 17
o — | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
IS = =
= < € |oser O PPT @ DCPT 2 4 6 8 <z
8 a = ~ cov =e] GRAIN SIZE
= < ) (ppm) 4 TOV (ppm) =
3 DESCRIPTION g E g £ | & |MTOVane* Nilcon Vane* 100 200 300 400 i = DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
g ° o 9 z z <>,1 A Remoud @ Remould We w W g 3 (%)
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
—i_|. Ground Surface Elevation; 195.5 m %) 7] 14 [%) [=) [} 20 40 60 80 20 40 60 80 zZz GR SA Sl CL
— ORGANICS - about 7.5 cm thick  195.4 L i } }
light brown to brown - ss 1 50 |53/ | 1 5%
_ WEATHERED fine SAND 23em | 1 R L P R IR RRES NOTE: Where N-Value is in the
trace silt, gravel, boulders, and organics, very B 195 —] format, e.g. 53/23 cm, N-Value is 53
dense, moist - 1 blows for 23 cm penetration
r ] Switched to casing and washboring.
L ]
194.0 B 194 |
15
End of Borehole

Amec Foster Wheeler
Environment & Infrastructure

300-210 Colonnade Road South
Ottawa, Ontario, K2E 7L5
Canada

Tel. No.: (613) 727-0658
amecfw.com

¥ No freestanding groundwater measured in open borehole on completion of drilling.

Borehole details as pi

a

do not i a

. Also,

inform:lion should be read in

and the ing

Log'.

of all i
with the

report for which it was

present and require interpretative assistance from

Scale: 1:53
Page: 1 of 1
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Project Number: TZ16108

Project Client: Canadian Nuclear Laboratories

RECORD OF BOREHOLE No. PH17-008A - Overburden

Drilling Location:

E: 316856.6 N: 5101575

\J

&

Drilling Method:

HQ Rock Coring

A

Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 7 Dec 17 Date Completed: 8 Dec 17
- — | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
_ PenetrationTesting O COV(LEL) m ToV(EL) [ O COM“gENTS
S = =
5 < E |[oset O PPT @ DCPT 2 4 6 8 <z
[ -
3 DESCRIPTION s | 2lsel8| =]z . .|# coveem 2 Toveem| 50 GRAIN SIZE
o 3 5 [ g 3 S |MTOVane* Nicon Vane 100 200 300 400 ax DISTRIBUTION
> - z > = - E |24 Intact < Intact =5 o
3 ° o 9 > z <>,1 A Remoud @ Remould We w W ) 3 (%)
2 £ ———o
§ g g § E & W |+ undrained Shear Strength (kPa) Plastic Liquid B
| 5| cround Surface Elevation: 1955 m 2] o] o ) o [ 20 40 60 80 20 40 60 80 4 GR SA Sl cL
T\ ORGANICS - about 2.5 cm thick 1964 ] L i . . Borehole was drilled approximately
brown to light brown - B 1.5 m West of PH17-008A
WEATHERED fine sAND SS 1 50 3 : :O ;;;;;;;;;;;;;;;;;;;;;;;;;
some silt, trace gravel and organics, very loose, B 195 —] . .
moist i
194.7 B 1
grey to light grey 0.8 - i
Fine SAND 1 B
trace silt, gravel, and cobbles, very dense, moist SS 2 75 30 | - -0
B 194 [ Switched to casing and washboring.
ss | 3 0o | 78 ] o
=2 1 .
1933 I : ;;;;;;;;;;;;;
black, pink, white 22 | i
GNEISS TO SCHIST BEDROCK - -
slightly weathered RC 4 100 41 193 —
— 3 B [
RC 5 1 00 50 : 192 i ;;;;;;;;;;;;;;;;;;;;;;;;;;
C ]
: 191 ; ;;;;;;;;;;;;;;;;;;;;;;;;;;
C s ]
RC 6 100 88 I
- y .
- 190 —
-6 ]
- 189
RC 7 100 100 r ]
r ]
L 188 |
s ]
RC 8 100 100 i
5 187 —|
C ]
- 186
RC 9 100 100 [ ]
Amec Foster Wheeler Y Groundwater depth during drilling on 08/12/2017 at a depth of: 5.3 m.
Environment & Infrastructure =
300-210 Colonnade Road South ¥ Groundwater depth observed on 2/1/2018 at a depth of: 6.9 m.
Ottawa, Ontario, K2E 7L5 =
Canada Borehole details as pre do not i a gl ing of all i present and require interpretative assistance from
Tel. No.: (61 3) 727-0658 a i i i . Also, information should be read in with the ical report for which it was Scale: 1:53
y - and the ing’ i Log'.
amecfw.com Page: 1 of 2

Tontinued on Next Page




Official Use Only

232-509249-REPT-001 Rev 5

RECORD OF BOREHOLE No. PH17-008A - Overburden

\/

a
Project Number:  TZ16108 Project Name:Multidisciplinary Subsurface Investigation for the NSDF Project - Phase 4 amec
X . i foster
Project Location: Chalk River, ON wheeler
LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING
Soil Vapour Reading z
—~ PenetrationTesting O COV(EL) m Tov(Ey [ © COthENTS
S = =
5 < £ |ospr O PPT @ DCPT 2 4 6 8 <z
[ -~
5 DESCRIPTION 2|28 =z N |2 ooviepm s Tovem | 20 GRAIN SIZE
o S 5 s | g £ & | MTOVane* Nilcon Vane 100 200 300 400 GE DISTRIBUTION
- = z > = - = A Intact < Intact =5 o
<4 % %— Q > E|_: ; A Remoud @ Remould We w We aj (A)
2 £ - — 1
_g E E § E & |-|_|1 * Undrained Shear Strength (kPa) Plastic Liquid <'7) 'f7)
5 %) [%] 14 %) =) ] 20 40 60 80 20 40 60 80 zZz GR SA S! CL
black, pink, white - -
GNEISS TO SCHIST BEDROCK - B
slightly weathered - N
- 185 —
RC | 10 | 100 | 100 |- 44 i
B 184 B [
L 12 1
RC | 11 | 95 | 65 [ 183 7]
L 43 i
L 1e2
between 13.5 m and 16.5 m, bedrock contains I ]
pyrite | i
14 . -
RC | 12 | 100 | 100 [ ] =
- 181 =
45 i =
- 180 | =
RC | 13 | 97 | 86 [ ] =
16 i =
- 179 —| =
47 1
RC | 14 | 100 | 74 [ i
- 178
177.6 |
17.9
End Of Borehole
Well Installation Details
0.0 - 13.7 m Bentonite
13.7 - 14.0 m Sand
14.0 - 17.1 m Screen
17.1-17.9 m Sand
Borehole details as pi do not a gl ing of all i present and require interpretative assistance from
a i i i | information should be read in with the ical report for which it was Scale: 1:53

. Also,

and the

Log'.

Page: 2 of 2
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RECORD OF BOREHOLE No. PH17-008A - Rock Y

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

PROJECT No. : TZ16018 DRILLING LOCATION : E: 316856.6 N: 5101575 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 7 Dec 17 - 8 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg. . Vertical DATUM: mAMSL
9
w £ 1) £ S E NOTE: T
<—(| 8 9 e} ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
ey o o | ELev E S -5z LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
25| o DESCRIPTION a —z |25 8 | £4 | waTERLEVELS
gl 2 Q | DEPTH s 5 £ RECOVERY RQD. [RACTURY DISCONTINUITY DATA vz |tz
= T or INDEX
& 3 E (<,() £ & C?I;rél‘;/ c%%‘é[?v/ % PER 1m Alp(?':ja an)gle TYPE AND SURFACE 8 % INSTRUMENTATION
e x o | (m) z |3 ° ° - DESCRIPTION ula| €
a o | L )1RS88 (8288 o338 H
- For overburden details, see "RECORD OF
BOREHOLE PH17-008A - Overburden”
- For core details, see "TABLE FOR ROCK
CORE LOG - PH17-008A"
Rock Coring Started on 07 Dec 2017
-2
193.29
black, pink, white 2.21 N, ST, SR, Sa
GNEISS TO SCHIST BEDROCK RC 3
RC 4: Classification based on RQD: Poor 4 . JN, IR, SR, N
| | UN, IR, RO, Sa .
. IN, IR, SR,
BC from 3.14 m to 3.26 m sl
RC ' IN, IR, SR, -
RC 5: Classification based on RQD: Poor JN, IR, SR, Sa 3R
5 N BC from 3.53 to 3.58 m
. JN, IR, SR, Sa 3 |o7s
JN, PL, SR, Sa 125 [ 075
4 N, IR, SR, Sa s lors
BC from 4.27 m to 4.35 m
«| | UN,IR, SR, Sa s lors
JN, PL, SR, 125|075
IN, IR, SM, Si 25 | os
i RC 6: Classification based on RQD: Good RC
6
VA
e | UN,PL, SR, o5 | 1
-6
. IN, PL, SM, P
g
~ |
S|l o RC 7: Classification based on RQD: RC
Qe Excellent 7
<18
L [Bl y
’g ¢ N, IR, RO, 35 | 075
¢ N, IR, RO, 35 | 075
-8 RC
RC 8: Classification based on RQD: 8 . JIN, IR, RO, 35 | os
Excellent .
B o [N IR SR, -
RC 9: Classification based on RQD:
Excellent
RC
9
—10
N IR, SR, 125|075
! RC
10 N, IR, SR, 125|075
- ‘ N, IR, SR, 125|075
RC 10: Classification based on RQD:
GROUNDWATER ELEVATIONS SHEET 1 of 2
V. SHALLOW/SINGLE INSTALLATION Y DEEP/DUAL INSTALLATION LoGGED - Ke
WATER LEVEL (date) 08/12/2017 WATER LEVEL (date) 2/1/2018 CHECKED NR
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PROJECT No. : TZ16018 DRILLING LOCATION : E: 316856.6 N: 5101575 amec »
CLIENT : Canadian Nuclear Laboratories DRILLING DATE : 7 Dec 17 - 8 Dec 17 foster
NAME / - Multidisciplinary Subsurface Investigation for NSDF Project - INCLINATION (Deg.) : Vertical wheeler
LOCATION Phase 4 - Chalk River, ON AZIMUTH (Deg.) : Vertical DATUM: mAMSL
w £ 1) £ S E NOTE: T
<—(| . 8 9 g ; 3 E For abbreviations, symbols and descriptions refer to 5 g NOTES
O%| o eev. | I8 23| LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY Zx | x
25| o DESCRIPTION a z|2E " 8 | ¥4 | wWATERLEVELS
el 8 Q [pePTH| & E E RECOVERY RQD. [RACTURY DISCONTINUITY DATA 0z B2
| = I "oy | INDEX
& 3 E (<,() £ & C?I;rél‘;/ c%%‘é[?v/ % PER 1m Alp(?':ja an)gle TYPE AND SURFACE 8 % INSTRUMENTATION
o x »n (m) z 12 ° ° °9- DESCRIPTION Jlda| &
) o UL I1R938[R388[R988| w22l (o888 H
Excellent
black, pink, white ng
GNEISS TO SCHIST BEDROCK
. N, PL, SR,
-12 .
N, PL, SR,
RC 11: Classification based on RQD: Fair
RC
11
| | UN,PL, SR,
B BC from 13.05 m to 13.54 m ]
-14 N, IR, RO, 1
o y . RC
N RC 12: Classification based on RQD: 12
sl Excellent e| | UN, PL, SR,
g | £
|5
S0
S|3
o
['4 L
RC 13: Classification based on RQD: Good
RC —
13 =
16 =
RC 14: Classification based on RQD: Fair Fff‘:
177.59 I
—18 17.91 i
End of Rock Coring
_20 =
|
|

AMECFW ROCK TZ16018_NSDF_PHASE4 BEDROCK.GPJ AMECFW ROCK 2016.GDT 13/02/18

GROUNDWATER ELEVATIONS

VA SHALLOW/SINGLE INSTALLATION

WATER LEVEL (date)

08/12/2017

Y DEEP/DUAL INSTALLATION

WATER LEVEL (date) 2/1/2018

LOGGED
CHECKED :

KC
NR

SHEET 2 of 2
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RECORD OF BOREHOLE No. PH17-009 - Overburden '
Project Number: TZ16108 Drilling Location: ~ E: 316954.9 N: 5101534 L\
Project Client: Canadian Nuclear Laboratories Drilling Method: HQ Rock Coring ‘
Project Name: Multidisciplinary Subsurface Investigation for the NSDF Drilling Machine:  Track Mounted Drill amec
Project - Phase 4 foster
Project Location: Chalk River, ON Date Started: 5 Dec 17 Date Completed: 6 Dec 17
— — | wheeler
Logged by: KC Compiled by: KC Reviewed by: NR Revision No.: 0, 13/2/18
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