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below the groundwater level may be wet and as such may require some drying prior to
placement and compaction.

Care should be taken to maintain the water content of the soils close to/at the optimum water
content for compaction during the construction operations, as difficulties with compaction
and/or backfill performance would be anticipated with fine-grained soils where the water
content is significantly above the optimum for compaction purposes.  Soils that contain
significant quantities of organics or debris are not suitable for use as trench backfill within
settlement sensitive areas.  In addition, any cobbles or boulders greater than 150 mm in size
should be removed from the trench backfill materials.  If there is a shortage of suitable in-situ
material, an approved imported material such as Ontario Provincial Standard Specifications
Select Subgrade Material (SSM) should be used for trench backfill.  As noted above, the
trench backfill materials are silty in nature and are susceptible to wetting/freezing
temperatures.  Backfilling during cold or wet weather is not recommended.

Trench backfill should be placed in maximum 300 mm loose lifts and uniformly compacted to
at least 98% of the material’s SPMDD.  Soil that is frozen should not be used as backfill.

Normal post-construction settlement of the compacted trench backfill should be anticipated
with the majority of such settlement taking place within about 12 months following the
completion of trench backfilling operations.  These settlements will be reflected at the ground
surface and in gravel access road construction areas. This may be compensated for, where
necessary, by placing additional granular material prior to placing the final granular lift. Post-
construction settlement of the restored ground surface in off-road trench areas is also
expected and should be topped-up and re-landscaped, as required.

It should be noted that in some cases, even though the compaction requirements have been
met, the subgrade strength in the trench backfill areas may not be adequate to support heavy
construction loading, especially during wet weather or where backfill materials wet of
optimum have been placed.  In any event, the subgrade should be proof-rolled and inspected
by qualified geotechnical personnel prior to placing the Granular ‘B’ subbase and additional
subbase material placed as required, being consistent with the prevailing weather conditions
and anticipated use by construction traffic.

It is understood that the underground cables associated with the BESS structures will require
specialized backfill requirements based on the results of the soils thermal resistivity testing
provided in Appendix C. Therefore, cable sizing and backfill requirements should be selected
by the appropriate civil designer and is beyond the scope of the geotechnical
recommendations provided in this report.
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8.6 Access Road Design
Provided that preparation of the site is completed in accordance with recommendations
stated above, the following access road structure should be suitable for construction based
on subgrade conditions of silty clay and exposed bedrock.

Table 8-5: Access Road Construction Details

Subgrade
Conditions

Pavement
Layer Material Description Thickness

(mm)

Silty Clay /
Silty Clay Till

Base OPSS.MUNI 1010 Granular ‘A’1 300
Subbase OPSS.MUNI 1010 Granular ‘B’ (Type II)2 300
Geogrid

Requirement Yes

Geotextile
Requirement Yes

Total
Thickness 600

Granitic
Gneiss

Bedrock

Base OPSS.MUNI 1010 Granular A’1 250
Subbase OPSS.MUNI 1010 Granular ‘B’ (Type II)2 250
Geogrid

Requirement No

Geotextile
Requirement No

Total
Thickness 500

Notes:
1. Compacted to 100% of SPMDD (ASTM D698).
2. Compacted to 98% of SPMDD.

During construction, the lift thicknesses should be placed in lifts not exceeding 200 mm loose
thickness and compacted, as noted above, within 2% of the optimum moisture content. If any
import fill is required, quality control shall be carried out during the placement and compaction
of the fill. The fill must be placed under the supervision of a qualified Geotechnical Engineer
in loose lifts not exceeding 200 mm. Field density tests must be taken on each lift of fill.
Records of the field density results should be maintained and added to the construction
records.

Surfaces of the roadways should be sloped at 2% or greater to promote runoff to designated
surface drainage features and the subgrade should be crowned at the centreline and sloped
at 3% minimum up to a maximum of 5% towards the roadway perimeter. The soils at the road
subgrade level (directly beneath the topsoil) will become unstable and soft when wet or at
certain times of the year, particularly the spring thaw. Due to the silty nature of the subgrade
soils (in areas where bedrock is not exposed at the surface), it will be necessary to add a
layer of geotextile reinforcing (e.g., Terrafix 300R or approved equivalent) between the
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subgrade and geogrid (Tensar BX1500 or equivalent). Adjacent sheets of geotextile should
be overlapped a minimum 450 mm.

9. Corrosivity Analysis
Analytical laboratory testing to assess the corrosion potential of the site soils was completed
on two selected soil samples from the site. The soil samples were submitted for chemical
analysis of sulphate, chlorides, pH and electrical resistivity. The results of the chemical
testing indicate that soil had a pH ranging from 7.10 to 7.16, resistivity ranging from 106 to
175 Ohm*m, and a soluble sulfate concentration ranging from 6 to 10 µg/g.

The resistivity testing results indicate that the soils tested generally have a “very low” steel
corrosiveness potential based on the Ministry of Transportation Gravity Pipe Design
Guidelines, 2014, Table 3.2 and negligible water soluble sulphate for sulphate attack on
concrete based on Canadian Standards Association (CSA) A23.1 – Table 3. We note that a
limited number of tests were carried out across the site and that corrosiveness of the site
soils may vary with depth and material types.

10. Seismic Classification for Seismic Response
Seismic hazard is defined in the 2024 Ontario Building Code (OBC, 2024) by uniform hazard
spectra (UHS) at spectral coordinates of 0.2 seconds, 0.5 seconds, 1.0 seconds and
2.0 seconds and a probability of exceedance of 2% in 50 years. The OBC method uses a site
classification system defined by the average soil/bedrock properties (e.g., shear wave
velocity, Standard Penetration Test (SPT) resistance, undrained soil shear strength, etc.) in
the 30 m below the foundation level. There are six site classes from A to F, decreasing in
ground stiffness from A, hard rock, to E, soft soil; with Site Class F used to denote
problematic soils (e.g., sites underlain by thick peat deposits and/or liquefiable soils). The site
class is then used to obtain acceleration and velocity-based site coefficients Fa and Fv,
respectively, used to modify the UHS to account for the effects of site-specific soil conditions
in design.

Based on the results of the geotechnical investigation, a Site Class E is estimated for
planning purposes.
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Appendix A
Record of Boreholes



 
 

 

 

List of Abbreviations and Terms Used in the Borehole Reports 
 
(Sheet 1) 

General 
 
Sample Type 
The first letter describes the sampling method and the second, the 
shipping container. 
 
Sampling Method 
A – Split Tube 
B – Thin Wall Tube 
C – Piston Sampler 
D – Core Barrel 

 
E – Auger 
F – Wash 
G – Shovel Grab Sample 
K – Slotted Sampler 
 

Shipping Container 
N – Insert (split spoon) 
O – Tube 
P – Water Content Tin 
Q – Jar 
R – Cloth Bag 

 
S – Plastic Bag 
U – Wooden Box 
X – Plastic & PVC Sleeve (Sonic) 
Y – Core Box 
Z – Discarded 
 
 

 
Elevations 
Elevations are referenced to datum indicated. 
 
Depth 
All depths are given in meters (feet) measured from the ground 
surface unless otherwise noted. 
 
Sample Recovery 
Indicates the length retained in millimeters (inches) in a split spoon 
sampler or percentage recovery of sample retained in the core barrel 
sampler. 
 
Sample Number 
Samples are numbered consecutively in the order in which they were 
obtained in the borehole. 
 
Sampler Size 
Dimension is in millimetres and refers to the outside diameter of the 
sampler. 

Abbreviations 
N/A – Not applicable 
N/E – Not encountered 
N/O – Not observed 
 

 

Soil 
 
Soil Description, Label and Symbol 
Soil description under the “Description” column conforms generally, 
but not rigorously , to the Unified Soils Classification System.  For a 
given soil unit, defined by depth boundaries, the descriptive text 
constitutes the definitive soil unit description and takes precedence 
over both the brief label and the symbol used to graphically represent 
the soil unit. 

 
Density (Granular Soils) 
 N(SPT) 
Very loose 0 – 4 
Loose 4 – 10 
Compact 10 – 30 
Dense 30 – 50 
Very dense >50 

 
Grain Size  
Clay  <0.002 mm 
Silt 0.002 –  0.075 mm 
Sand 0.075 –  4.75 mm 
Gravel 4.75  – 75 mm 
Cobbles 75 –  300 mm 
Boulder  >300 mm 
 

 
Consistency (Cohesive Soils) 
  N(SPT) 
Very soft  <2 
Soft  2 – 4 
Firm  4 – 8 
Stiff  8 – 15 
Very stiff  15 – 30 
Hard  >30 

Relative Quantities  
Term  Example   (%) 
Trace Trace sand 1 – 10 
Some Some sand 10 – 20 
With With Sand 20 – 35 
And And sand >35 
Noun Sand >50 

Plasticity/Compressibility 
 Liquid Limit (%) 

Low plasticity clays Low compressibility silts <30 
Medium plasticity clays Medium compressibility silts 30 – 50 
High plasticity clays High compressibility silts >50 

 
Standard Penetration Test (SPT) 
The test is carried out in accordance with ASTM D-1586 and the ‘N’ 
value corresponds to the sum of the number of blows required by a 
63.5-kg (140-lb) hammer, dropped 760 mm (30 in.), to drive a 50-mm 
(2-in.) diameter split tube sampler the second and third 150 mm (6 
in.) of penetration. 
 

 
Dilatancy 
None - No visible change. 
Slow - Water appears slowly on surface of specimen during 

shaking and does not disappear or disappears slowly upon 
squeezing. 

Rapid - Water appears quickly on the surface of specimen during 
shaking and disappears quickly upon squeezing. 

 
 Sensitivity 

Insensitive <2 
Low 2 – 4 
Medium 4 – 8 
High 8 – 16 
Quick >16 

 



 
 

 

 

List of Abbreviations and Terms Used in the Borehole Reports 
 
(Sheet 2) 

Rock 
 
Strength 
Term Description Unconfined Compressive 

Strength 
  (MPa) (psi) 
Extremely 
weak rock 
 

Indented by thumbnail 
 

0.25 – 1.0 
 

36 – 145 
 

 
Core Recovery 
Sum of lengths of rock core recovered from a core run, divided by 
the length of the core run and expressed as a percentage. 
 
RQD (Rock Quality Designation) 
Sum of lengths of hard, sound pieces of rock core equal to or greater 
than 100 mm from a core run, divided by the length of the core run 
and expressed as a percentage.  Measured along centerline of core.  
Core fractured by drilling is considered intact.  RQD normally quoted 
for N-size core. 
 
RQD (%) Rock Quality 
90 - 100 Excellent 
75 - 90 Good 
50 - 75 Fair 
25 - 50 Poor 
0 - 25 Very Poor 
 
Grain Size  
Term 

 
Grain Size 

Very coarse-grained 
Coarse-grained 
Medium-grained 
Fine-grained 
Very fine-grained 

  
 2 mm -
 60 μm -
 2 μm -
 

>60 mm 
 60 mm 
 2 mm 
 60 μm 
 < 2 μm 

Bedding 
Term 

 
Bed Thickness 

  

Very thickly bedded 
Thickly bedded 
Medium bedded 
Thinly bedded 
Very thinly bedded 
Laminated 
Thinly laminated 

 
600 mm - 
200 mm - 

60 mm - 
20 mm - 

6 mm - 

 >2 m 
 2 m 
600 mm 
200 mm 
 60 mm 
 20 mm 
 <6 mm 

 
2.00  -
 0.65 -
 0.20 -
 0.06 -
 0.02 -
 

>6.50 ft 
 6.50 ft 
 2.00 ft 
 0.65 ft 
 0.20 ft 
 0.06 ft 
<0.02 ft 

Very weak 
 
 
 
 
 
Weak rock 
 
 
 
 
Medium 
strong rock 
 
 
 
 
 
Strong rock 
 
 
 
Very strong 
rock 
 
 
Extremely 
strong rock 

Crumbles under firm  blows 
with point of geological 
hammer, can be peeled by 
a pocket knife 
 
Can be peeled by a pocket 
knife with difficulty, shallow 
indentations made by firm 
blow with point of 
geological hammer 
 
Cannot be scraped or 
peeled with a pocket knife,  
specimen can be fractured 
with single firm blow of 
geological hammer to 
facture it 
 
Specimen requires more 
than one blow of geological 
hammer to fracture it 
 
Specimen requires many 
blows of geological 
hammer to fracture it 
 
Specimen can only be 
chipped with geological 
hammer 

1.0 – 5.0 
 
 
 
 
 
5.0 – 25 
 
 
 
 
25 – 50 
 
 
 
 
 
 
50 – 100 
 
 
 
100 – 250 
 
 
 
>250 

145 – 725 
 
 
 
 
 
725 – 3625 
 
 
 
 
3625 –7250 
 
 
 
 
 
 

7250 – 14500 
 
 
 
14500 – 36250
 
 
 
>36250 

 
Discontinuity Frequency 
Expressed as the number of discontinuities per metre or 
discontinuities per foot.  Excludes drill-induced fractures and 
fragmented zones. 

 
 
Discontinuity Spacing 
Term Average Spacing   
Extremely widely spaced 
Very widely spaced 
Widely spaced 
Moderately spaced 
Closely spaced 
Very closely spaced 
Extremely closely spaced 

  
 2 m - 
600 mm - 
200 mm - 
 60 mm - 
 20 mm - 
 

 >6 m 
 6 m 
 2 m 
600 mm 
200 mm 
  60 mm 
<20 mm 

 
6.50 -
2.00 -
0.65 -
0.20 -
0.06 -

>20.00 ft
20.00 ft 
 6.50 ft 
 2.00 ft 
 0.65 ft 
 0.20 ft 
<0.06 ft 

 
Note:  Excludes drill-induced fractures and fragmented rock. 
 
Broken Zone 
Zone of full diameter core of very low RQD which may include some 
drill-induced fractures. 
 
Fragmented Zone 
Zone where core is less than full diameter and RQD = 0. 

Weathering 
Term 
 
Fresh 
 
Faintly 
weathered 
 
Slightly 
weathered 
 
 
 
Moderately 
weathered 
 
 
Highly 
weathered 
 
 
Completely 
weathered 
 
Residual 
soil 

 
Description 
 
No Visible sign of rock material weathering  
 
Discoloration on major discontinuity surfaces. 
 
 
Discoloration indicates weathering of rock material and 
discontinuity surfaces.  All the rock material may be 
discolored by weathering and may be somewhat weaker 
than in its fresh condition. 
 
Less than half of the rock material is decomposed and/or 
disintegrated to a soil.  Fresh or discolored rock is present 
either as a continuous framework or as corestones. 
 
More than half of the rock material is decomposed and/or 
disintegrated to a soil.  Fresh or discolored rock is present 
either as a discontinuous framework or as corestones.  
 
All rock material is decomposed and/or disintegrated to a 
soil.  The original mass structure is still largely intact. 
 
All rock material is converted to soil.  The mass structure 
and material fabric are destroyed.  There is a large 
change in volume, but the soil has not been significantly 
transported. 

   
 



BASIS FOR SOIL DESCRIPTION 
(Based on ASTM D 2488-17, with modifications) 

 
UNIFIED CLASSIFICATION (in order of description)  
Soil Name (BLOCK LETTERS);  
Plasticity or grading characteristics for major components,  
Plasticity or grading characteristics for secondary components,  
Colour of soil,  
Other minor components - name, plasticity or particle characteristics and colour, 
Moisture conditions, 
Consistency,  
Structure, and  
Additional observations such as ORIGIN or other significant features not relating to the composition, condition or structure of the soil.  
The terms used in the unified classification are described below: 
 
PARTICLE SIZE DISTRIBUTION 

Clay Silt Sand Gravel Cobble Boulder 
Fine Medium Coarse Fine Coarse

         
 
CLASSIFICATION OF SOILS 
The Classification of soils is based on particle size distribution and plasticity, in general accordance with ASTM D 2488 - 17 
Standard Practice for Description and Identification of Soils 
 
SOIL NAME 
The Soil Name is based on the grain size characteristics and plasticity. As most soils are a combination of a range of constituents, 
the primary soil is described and modified by minor components, as follows: 

Coarse Grained Soil 
(<50% Clay and Silt content) 

Fine Grained Soil 
(>50% Clay and Silt content) 

% Fines Modifier % Fines Modifier 
 5% Omit, or use “trace”  15% Omit, or use “trace” 

> 5%      15% Describe as ‘with clay/silt’ as applicable > 15%    30% Describe as ‘with sand/gravel’ as applicable 

> 15% Prefix soil as ‘silty/clayey’ as applicable > 30% Prefix soil as ‘sandy/gravelly’ as applicable 

 
PLASTICITY 
Plasticity of clay and silt, both alone and in mixtures with coarser material, are described as: 

Descriptive 
Term 

Range of 
Liquid Limit  

Field Guide to Plasticity 

Of low plasticity  35% The thread can barely be rolled and the lump cannot be formed when drier than the 
plastic limit 

Of medium 

plasticity 

> 35%      50 % The thread is easy to roll and not much time is required to reach the plastic limit. The 
thread cannot be rerolled after reaching the plastic limit. The lump crumbles when 
drier than the plastic limit 

Of high 

plasticity 

>50% It takes considerable time rolling and kneading to reach the plastic limit. The thread 
can be rerolled several times after reaching the plastic limit. The lump can be formed 
without crumbling when drier than the plastic limit 

 
GRADING CHARACTERISTICS 
For coarse grained soils only, grading is described as follows: 
 

Descriptive Term Characteristics 
Well Graded Having good representation of all particle sizes 

Poorly Graded With one or more intermediate sizes poorly represented 

Gap Graded With one or more intermediate sizes absent 

Uniform Essentially of one size 

0.002m 0.075m 0.425m 2.0mm 4.75mm 19mm 75mm 300mm



BASIS FOR SOIL DESCRIPTION 
(Based on ASTM D 2488-17, with modifications) 

 
 
PARTICLE SHAPE 
The particle shape of equidimensional particles may be described as 'rounded', 'sub-rounded', 'sub-angular' or 'angular' as shown in 
the sketches overleaf. Two-dimensional particles with the third dimension small by comparison may be described as 'flaky' or 
'platy'. One-dimensional particles with the other two dimensions small by comparison may be described as 'elongated' 
 

 
 
COLOUR 
The soil colour is described for soil in the 'moist' condition, using simple terms such as 'black', 'white', 'grey', 'brown', 'red', 
'orange', 'yellow', 'green' or 'blue'. These may be modified as necessary by 'pale', 'dark' or 'mottled'. Borderline colours may be 
described as red-brown. Where a soil colour consists of a primary colour with a secondary mottling it should be described as: 
(primary colour) mottled (secondary colour), eg. grey mottled red-brown clay. 
 
MOISTURE CONDITION 

Descriptive 
Term 

General Granular Soil Cohesive Soil 

Dry' (D)   Cohesionless and free running Hard and friable or powdery, well dry of plastic limit 

'Moist' (M) Soil feels cool, 

darkened in colour 

Particles tend to cohere Soil may be moulded by hand 

'Wet' (W) Soil particles tend to cohere, free 

water forms when squeezed 

Soil usually weakened and free water forms when 

handled 

 
CONSISTENCY (Cohesive soils) 
The consistency of cohesive soil is based on the undrained shear strength and is generally estimated, with or without the aid of a 
pocket penetrometer or shear vane test. 

Descriptive 
Term 

Undrained Shear 
Strength (kPa) 

Field Guide to Consistency 

'Very Soft' (VS)              12 Exudes between the fingers when squeezed in hand 

'Soft' (S) >12       25 Can be moulded by light finger pressure 

'Firm' (F) >25       50 Can be moulded by strong finger pressure 

'Stiff' (St) > 50      100 Cannot be moulded by fingers 

Very Stiff' (VSt) >100     200 Can be indented by thumb nail 

'Hard' (H) >200      Can be indented with difficulty by thumb nail 

 
  



BASIS FOR SOIL DESCRIPTION 
(Based on ASTM D 2488-17, with modifications) 

 
DENSITY (Granular soils) 
The density of a non-cohesive soil is described via the Density Index (relative density), which is generally assessed using a 
penetration test and published correlations. 

Descriptive Term Density Index 
(%) 

SPT N-
Value 

Scala blows 
per 100mm 

CPT qc 
(MPa)* 

'Very Loose' (VL)  15 0-4 0-2 <5 

‘Loose' (L) >15       35 4-10 2-6 5-10 

‘Compact' (C) >35       65 10-30 6-16 10-15 

‘Dense' (D) >65       85 30-50 16-26 15-20 

‘Very Dense' (VD) >85 >50 >26 >20 

* At an effective overburden pressure of 100k 

 

 



< 25

(Based on ISRM  - Basic Geotechnical Description of Rock Masses, with modifications)

The defect spacing is a measure of the distance between natural discontinuities (drilling breaks are ignored), and is generally expressed in millimeters.  The

descriptive terms assigned to defect spacing are as follows:

DEFECT LOG

The defect log provides a graphical description of each defect in the recovered core sample observed during logging.

DEFECT DESCRIPTION AND COMMENTS

Continue overleaf...

BASIS FOR ROCK DESCRIPTION

RQD (%)

200 - 600

60 - 200

20 - 60

6 - 20

< 6

> 2,000

600 - 2,000

90 to 100

RUN AND RECOVERY

Every time the core barrel is lifted to recover a sample of the core one run is completed. The core recovery represents the ratio of core recovered to the length

drilled for the correspondingcore run and is expressedas a percentage. Intervals where no core is recovered are described as Core Loss and are denoted by

CL.

ROCK QUALITY DESIGNATION (RQD)

Rock QualityDesignation(RQD) is an index or measure of the quality of a rock mass. RQD is determinedby the ratio of sound core recovered in pieces over

100mm to the length of the core run drilled. Mechanical breaks are discounted in the calculation. RQD is not determined for extremely to highly weathered

rock.

The descriptive terms assigned to RQD are as follows:

Rock Description

Very Poor

25 to 50

Defect Spacing

(mm)

75 to 90

Wide

Poor

Fair

Good

Excellent

DEFECT SPACING

Term

50 to 75

Roughness

For specific defects, the inclinationof each individual defect is noted in degrees and is measured perpendicular to the core axis. For example, in a vertically

drilled borehole, an inclination of 0° corresponds to a horizontal defect and an inclination of 90°corresponds to a vertical defect.

Type Infill Amount

Extremely Wide

Planarity Frequency

Inclination

30°

Inclination Aperture

Pl
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Moderately Wide

Moderately Narrow

Narrow

Very Narrow

The defect description is an annotated description of rock defects including inclination/ dip, type, infill type and amount, apaerture, planarity, roughness and

frequency of the defect.  Other comments are also included under the defect description title.

The description format of an individual defect is as follows:

J MwFe Fi CSm

Very Wide



≤

≤

 0.7

 0.7 2.4

2.4 7.0

7.0

The Rock material weathering terms are deined in the Table below. The terms have been adopted from a combination of those used in AS1726-1981 and

1993.

Term Description

≤

>

(Based on ISRM  - Basic Geotechnical Description of Rock Masses, with modifications)

Continue overleaf...

ROCK CLASSIFICATION (in order of description)

Symbol

Residual Soil RS Soil developed on extremely weathered rock.  The mass

structure and substance fabric are no longer evident.  There is

a large change in volume but the soil has not been significantly

transported.

Extremely Weathered Rock XW Rock substance affected by weathering to the extent that the

rock exhibits soil properties, ie. it can be remoulded and

classified in accordance with the Unified Soil Classification

System.

Highly Weathered Rock

≤  0.1

> 1.0 3.0

0.3

> 0.03

>

>

 0.1  0.3

≤

≤

Moderately Weathered Rock

≤

≤ 1.0

≤

> ≤3.0 10

> 10

>

>

>

 0.03

Low Easily scored with a knife, indentations 1mm to 3mm show in

the specimen with firm blows of the pick point, has dull sound

under hammer.  A piece of core 150mm long by 50mm

diameter may be brocken by hand.  Sharp edges of core may

be friable and break during handling.

MMedium Readily scored with a knife, a piece of 150mm long by 50mm

diameter can be broken by hand with difficulty.

HHigh

VHVery High

A piece of core 150mm long by 50mm diameter cannot be

broken by hand but can be broken by a pick with a single firm

blow, rock rings under hammer blows.

Hand specimen break with pick after more than one blow, rock

rings under hammer blows.

Specimen requires many blows with geological pick to break

through intact material, rock rings under hammer blows.

HW

EH

Very Low

24

24 70

70 240

≤

> ≤

> 240Extremely High

Rock shows no sign of decomposition or staining.
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MW Rock is affected by weathering to the extent that staining

extends throughout the whole of the rock substance and the

original colour of the fresh rock is no longer recognisable.

There is usually a significant loss in rock strength.

Slightly Weathered Rock

Field guide to strengthTerm Unconfined

Compression (MPa)

UCS

Point load

index (MPa)

Is50

WEATHERING

SW Rock is slightly discoloured but shows little or no change of

strength from fresh rock.

L

Rock Name (BLOCK LETTERS);

Grain Size,

Texture and Fabric,

Colour,

Other minor components - name, particle characteristics and colour,

Strength,

Weathering,

Structure of the rock,

Defects - type, orientation, sapcing, roughness, waviness and persistency, and

Additional rock mass observations noted from larger exposures.

Rock is weathered to such an extent that it shows considerable

change in appearance and loss in strength.  Chemical or

physical decomposition of individual minerals are usually

evident.  The colour and strength of the original fresh rock is no

longer recognisable.

VL

ELExtremely Low Easily remoulded by hand to a material with soil properties.

Fr

Symbol

Fresh Rock

BASIS FOR ROCK DESCRIPTION

The rock strength terms defined in AS1726-1993and generallybased on Point Load index testing. In weaker rocks UnconfinedCompressive Strength testing

may provide a better estimate for the rock strength. In the absence of either Point Load or UnconfinedCompressionStrength testing, the rock strength may be

based on field estimates as discribed in the Table below.

ROCK STRENGTH

Material crumbles under firm blows with sharp end of pick, can

be peeled with knife, too hard to cut a triaxial sample by hand,

pieces up to 30mm thick can be broken by finger pressure.
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Soil Description

NAME (SYMBOL): gradational components including 
plasticity or particle characteristics (size, angularity, 

shape), consistency/density, colour, moisture, 
additional description, (GEOLOGICAL FORMATION).

Topsoil
SILTY CLAY (CL): trace sand, low 
plasticity, w>PL, soft to stiff, greyish 
brown, oxidation staining to 0.7 m, 
containing rootlets to 0.7 m

- grey below 3.9 m

SILTY SAND (SM): trace gravel, fine 
grained, poorly graded, very loose, grey, 
wet.

Continued on Rock Log.
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Lab 
Testing
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Installation

0.00 - 0.92m:

02 Dec 2024
0.92 - 1.22m:

1.22 - 4.27m:

MC (%)
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SPT N-value
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PP (kPa)
Field Peak Vane (kPa)
Field Rem. Vane (kPa)

BOREHOLE RECORD FY24-1
Client: Brookfield BRP Final Depth: 9.14 m Easting: 340,593.57 m

Project: South March BESS Coord. System: NAD83 / MTM zone 9N Northing: 5,028,520.19 m

Project No: H375035 Location: Vertical Datum: Elevation: 100.89 m

Contractor: OGS Rig Type: Bearing: Date Logged: Dec 01-Dec 02, 
2024 Logged by: TV/DC

Driller: Jamie Hole Diam (mm): 83 Inclination: 90.00⁰ Date Checked: Reviewed by: TWB

Notes:

Sheet 1 of 3
Created using Hatch BH - Dynamic Soil Rock Log V2 on February  10 2025 08:34

CGVD2013

CME 45 Trackmount

1. Water level in open borehole measured at a depth of 1.0 m below ground surface on Dec. 3, 2024.
2. Shelby Tube (T.O) sample taken at a depth of 4.6 m - 5.2 m below ground surface in a borehole advanced adjacent to Borehole FY24-1. Vane shear tests performed in the same adjacent borehole.
3. Monitoring well installed in an adjacent borehole about 1.5 m northwest of Borehole FY24-1 on January 16, 2025. Water level in open borehole  at a depth of 2.7 m below ground surface prior to installing monitoring well.
4. Additional shear vane tests were conducted in the adjacent borehole

>96

UU
UCS
Swell
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MATERIAL PROFILE

DESCRIPTION

See Soil Log.

Granitic Gneiss Bedrock.
Granitic Gneiss Bedrock - fresh, 
extremely strong, fine to medium 
grained, very thinly bedded, grey, 
black, light pink and white.
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BOREHOLE RECORD FY24-1
Client: Brookfield BRP Final Depth: 9.14 m Easting:

Project: T Coord. System: Northing:

Project No: H375035 Location: Vertical Datum: Elevation:

Contractor: OGS Rig Type: Bearing: Date Logged: Dec 01-Dec 02, 
2024 Logged by: TV/DC

Driller: Jamie Hole Diam (mm): 83 Inclination: 90.00⁰ Date Checked: Reviewed by: TWB

Notes:

Sheet 2 of 3
Created using Hatch BH - Dynamic Soil Rock Log V2 on February  10 2025 08:34
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South March BESS NAD83 / MTM zone 9N

CGVD2013

CME 45 Trackmount

340,593.57 m

5,028,520.19 m

100.89 m
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MATERIAL PROFILE

DESCRIPTION

Granitic Gneiss Bedrock - fresh, 
extremely strong, fine to medium 
grained, very thinly bedded, grey, 
black, light pink and white.

End of corehole at 9.14 m.
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BOREHOLE RECORD FY24-1
Client: Brookfield BRP Final Depth: 9.14 m Easting:

Project: Coord. System: Northing:

Project No: H375035 Location: Vertical Datum: Elevation:

Contractor: OGS Rig Type: Bearing: Date Logged: Dec 01-Dec 02, 
2024 Logged by: TV/DC

Driller: Jamie Hole Diam (mm): 83 Inclination: 90.00⁰ Date Checked: Reviewed by: TWB

Notes:

Sheet 2 of 2
Created using  on February  10 2025 08:34
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South March BESS NAD83 / MTM zone 9N

CGVD2013

CME 45 Trackmount

340,593.57 m

5,028,520.19 m
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Soil Description

NAME (SYMBOL): gradational components including 
plasticity or particle characteristics (size, angularity, 

shape), consistency/density, colour, moisture, additional 
description, (GEOLOGICAL FORMATION).

Topsoil
SILTY CLAY (CL): trace sand, low plasticity, w>PL, soft to 
very stiff, greyish brown, oxidation staining, containing 
rootlets to 0.7 m, reworked

- silty sand seams below 0.7 m
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BOREHOLE RECORD FY24-2
Client: Brookfield BRP Final Depth: 1.20 m Easting:

Project: Coord. System: Northing:

Project No: H375035 Location: Vertical Datum: Elevation:

Contractor: OGS Rig Type: Bearing: Date Logged: Dec 03, 2024 Logged by: TV/DC

Driller: Jamie Hole Diam (mm): 83 Inclination: 90.00⁰ Date Checked: Reviewed by: TWB

Notes:

Sheet 1 of 1
Created using Hatch BH - Dynamic Soil Rock Log V2 on February  10 2025 08:34

South March BESS NAD83 / MTM zone 9N

CGVD2013

CME 45 Trackmount

340,428.35 m

5,028,632.28 m

100.19 m

1. Borehole dry upon completion of drilling

1.20 m
END OF BOREHOLE
Auger Refusal
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Appendix C
Advanced Geotechnical Laboratory Testing
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5ŜǇǘƘ

Soil Type:
1.853 cm 1.389 cm
1.442 - 0.830 -
100.5 % 99.9 %
1.732 g/cm3 1.972 g/cm3

101.99 grams 2.78
1.14 g/cm³ 6.361 cm
52.1 % 29.8 %

Load Pressure Final Final t50 cv mv k
Stage Void Height

kPa Ratio cm min. cm2/s 1/kPa cm/s

Initial 0.0 1.442 1.853
1 11.5 1.434 1.847
2 23.9 1.423 1.839
3 47.7 1.412 1.831
4 95.5 1.391 1.814
5 190.9 1.274 1.726
6 381.8 0.989 1.510 2.89 4.08E-02 6.99E-04 2.80E-06
7 763.7 0.820 1.381 1.82 2.22E-01 2.33E-04 5.08E-06
8 1527.4 0.702 1.292 1.00 6.20E-01 8.77E-05 5.33E-06
9 763.7 0.699 1.290

10 190.9 0.719 1.304
11 47.7 0.744 1.324
12 11.5 0.769 1.343

5ŀǘŜΥ
5ŀǘŜΥ

hƴŜπ5ƛƳŜƴǎƛƻƴŀƭ /ƻƴǎƻƭƛŘŀǘƛƻƴ ƻŦ {ƻƛƭǎ ¦ǎƛƴƎ 
LƴŎǊŜƳŜƴǘŀƭ [ƻŀŘƛƴƎΦ

Date: February 10.2025 .ǊƻƻƪŦƛŜƭŘ wŜƴŜǿŀōƭŜ tƻǿŜǊ

!{¢a 5 нпорπмм DŜƻǘŜŎƘƴƛŎŀƭ [ŀōƻǊŀǘƻǊȅ

tǊƻƧŜŎǘΥ {ƻǳǘƘ aŀǊŎƘ .9{{ Ted Beadle
Project Number:  H/375142 Brookfield Place, Suite 100, 181 Bay St. Toronto 

aŜǘƘƻŘ{ƻǳǊŎŜ FY24-05 A - 24 hour Increments
{ŀƳǇƭŜ TO1 15 ft to 17 ft

Initial Degree of Saturation Final Degree of Saturation 
Initial Void Ratio Final Void Ratio

Clayey SILT, trace Sand, trace Gravel.
Initial Height of Specimen Final Height of Sample

Initial Dry Density Specimen Diameter
Initial Moist Specimen Mass Specific Gravity
Initial Wet Density Final Wet Density

February 24.2025

wŜǇƻǊǘŜŘ .ȅΥ R.Serluca,  Laboratory Manager February 18.2025

Initial Moisture Content Final Moisture Content

wŜǾƛŜǿŜŘ .ȅΥ T. Beadle 

©Hatch 2017 All rights reserved, including all rights relating to the use of this document and its contents.

Notice: The test data given herein pertain to the sample provide, and may not be applicable to other production zones/periods. This report 
constitutes a testing service only. Interpretation of the data given here may be provided upon request.

Suite 300, 4342 Queen St, Niagara Falls, Ontario, Canada, L2E 7J7  Tel:1 (905) 374 5200  www.hatch.com.
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