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DESKTOP HYDROGEOLOGICAL ASSESSMENT
PROPOSED RESIDENTIAL SUBDIVISION
3311 GREENBANK ROAD, OTTAWA, ONTARIO

This report presents the results of a desktop hydrogeological assessment carried out for the proposed residential
subdivision development site at 3311 Greenbank Road, in Ottawa, Ontario. The hydrogeological assessment is
required for draft plan approval.

The purpose of this hydrogeological assessment was to determine the general soil and groundwater conditions
across this site, by means of existing on-site borehole information and data from nearby sites, and to address
possible construction-related impacts to private water supply wells. The on-site information was enhanced with
published mapping and publicly available information. The water well records in the Ministry of the Environment
and Climate Change (MOECC) Water Well Information System (WWIS) for nearby water wells were used to
provide further information regarding hydrogeological conditions in the area and identify where nearby water well
users are taking their water.

1.0 DESCRIPTION OF PROJECT AND SITE

Plans are being prepared for a proposed residential development to be located at 3311 Greenbank Road in
Ottawa, Ontario (see Key Plan inset on Figure 1).

The following information is known about the site and the proposed development:

B The property is roughly rectangular in shape with a maximum length and width of approximately 400 and
120 metres, respectively.

B The site is bounded to the west by Greenbank Road, to the north by an existing high school, to the east by
Jockvale Road, and to the south by undeveloped lands.

B The site has a relatively flat to gently sloping topography from about elevation 97 to 91 metres, decreasing in
elevation towards the Jock River.

B The site primarily consists of undeveloped vacant and/or agricultural land, with some rows of trees.

B The property is to be developed as a residential subdivision consisting of townhomes.
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2.0 GEOLOGY AND HYDROGEOLOGY

The following sections describe the published local geology and hydrogeology in the vicinity of the site.

2.1 Surficial Geology

Based on published mapping (Figure 2), the surficial geology at the site is interpreted to predominantly consist of
a thick deposit of glacial till. Published mapping indicates the bedrock surface to be at depths in the range of 5 to
15 metres below the ground surface in the vicinity of the site (Figure 3).

2.2 Bedrock Geology

The Ontario Geological Survey bedrock geology mapping indicates that the site is underlain by interbedded
dolostone, shale and sandstone of the Oxford Formation (Figure 4).

2.3 Hydrogeology
2.3.1 Overburden Aquifer

The clay and glacial till deposits in the area are generally not capable of supplying sufficient quantities of
groundwater to be considered an aquifer. As a result, the principal aquifer within the vicinity of the site is
considered to be the underlying bedrock formations.

2.3.2 Bedrock Aquifers

The Oxford formation is considered to be a highly transmissive aquifer, and well yields in this formation have been
reported between 45 and 115 L/min. Generally, the Oxford Formation provides an adequate resource for domestic
water supplies. Groundwater flow in the Oxford formation is controlled predominately by fractures, as the primary
porosity has been reduced by cementation.

2.3.3 Local Water Supply Wells

There are a total of 6 water wells identified in the MOECC Water Well Information System (WWIS), with a location
accuracy of 300 metres or less, located within 100 metres of the site. The WWIS indicates that all of the wells
were constructed to be used as water supply (domestic or livestock). The depths of the wells range from 20 to 72
metres, and the depth to the static water level water ranges from 2 to 3 metres (for wells where depth information
is available in the WWIS).

3.0 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY
3.1 General

Golder Associates completed a geotechnical investigation at this site in 2017, which included eight boreholes
advanced across the site.

Golder Associates also previously completed a geotechnical investigation for the South Nepean Collector sewer,
which is being constructed to cross the site.

Based on a review of those previous studies and published geological mapping, the subsurface conditions at the
site are interpreted to consist of topsoil and fill, overlying silty clay (within the eastern portion of the site), overlying
bouldery glacial till, above bedrock. Available borehole logs are included in Attachment A, and borehole locations
are indicated on Figure 1.
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3.2 Site Specific Geology
Topsoil, Peat and Fill

Topsoil or peat exists at the ground surface at most of the borehole locations. Where encountered, the topsoil and
peat ranges from about 80 to 600 millimetres in thickness. Fill was encountered at boreholes 17-01, 17-03, and
17-07. Atthese locations, the fill ranges from 1.1 to 2.8 metres thick. The fill consists of silty sand, sandy gravel,
silty clay, and clayey silt.

Silty Clay
A deposit of silty clay exists below the topsoil in boreholes 17-04, 17-05, 15-3, 15-3A, and 15-4, towards the

eastern portion of the site. The full thickness of the clay has been weathered to a grey brown crust and extends to
depths ranging from about 1.5 to 2.3 metres below the existing ground surface.

Glacial Till and Interbedded Sand/Silt/Gravel

A deposit of glacial till, containing discontinuous interbedded sand, silt and gravel layers, exists below the topsaoil,
fill and silty clay (where present) in all of the boreholes from the previous investigations. The glacial till generally
consists of a heterogeneous mixture of gravel, cobbles, and boulders in a matrix of silty sand, with variable
amounts of silt, clay and gravel.

In boreholes 17-06, 15-2 and 15-4 to 15-7, the glacial till is interbedded with discontinuous layers of silt, sand, and
gravel. The composition of the intermittently interbedded layers ranges from sandy silt, to silty sand, to sand, to
gravelly sand, to sand and gravel. These layers would not typically be described as glacial till either due to the
absence of fines (silt and clay) or gravel, cobbles and boulders.

The glacial till was proven to extend to depths varying from about 2.0 to 11.7 metres below the existing ground
surface during the current investigation prior to the boreholes encountering practical refusal to augering or being
terminated.

Auger Refusal and Bedrock

Practical refusal to augering was encountered at boreholes 15-1, 15-17A, 15-101, 17-01 through 17-04, 17-06,
and 17-08, at depths varying between about 2.0 to 11.7 metres below the existing ground surface. Refusal may
indicate the bedrock surface; however, it could also represent boulders within the glacial till.

Bedrock was encountered at boreholes 15-2, 15-7, 16-301 and 16-302. The boreholes were extended into the
bedrock to depths of about 3.0 to 3.2 metres below the top of bedrock using rotary diamond drilling techniques
while retrieving NQ sized core.

The following table summarizes the bedrock surface depths and elevations encountered at the borehole locations.

Borehole/ Test Pit Groun_d Surface Depth to Bedrock (m) Bedroc_k Surface
Number Elevation (masl) Elevation (masl)
15-2 91.59 11.58 80.01
15-7 92.84 6.20 86.64
16-301 93.16 9.80 83.36
16-302 93.06 8.02 85.04

The bedrock encountered in the boreholes consists of slightly weathered to fresh, thinly to thickly bedded, grey
dolomite.
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3.3 Hydrogeology

Monitoring wells were sealed into selected boreholes during previous investigations to allow for hydraulic response
testing and measurements of the groundwater level. Estimates of hydraulic conductivity in monitoring wells where
testing was completed as well as measured groundwater levels are provided in the following table.

: . Groundwater Level Estimated
Well Geoslggé(énueryt of Date of Hydraulic
ID Depth Elevation Measurement Conductivity (m/s)
Interval
(m) (m)
17-01 Glacial Till 4.31 90.44 April 5, 2017 B
Glacial till and . -
17-06 interbedded sand 1.57 91.71 April 5, 2017
_ -7
15 2‘ , Bedrock 4.10 87.49 August 24, 2015 4x10
screen ‘A
152 | Sandandgravel 3.17 88.42 August 24, 2015 3x10°
screen ‘B’ (interbedded 2.18 89.41 i
within glacial till) : : April 7, 2016
15-3A Glacial till 2.98 88.36 August 24, 2015 :
Glacial till and 5x108
15-5 interbedded 3.19 89.60 August 24, 2015
sandy silt
2.17 90.67 August 24, 2015 5x107
15-7 Bedrock 1.91 90.93 April 7, 2016
15-101 Glacial till 3.57 88.86 August 24, 2015 :

Water levels across the area surrounding the site range from 1.57 to 4.31 metres depth. It should be noted that
groundwater levels are expected to fluctuate seasonally. Higher groundwater levels are expected during wet
periods of the year, such as spring.

4.0 POTENTIAL IMPACTS TO EXISTING GROUNDWATER USERS

There are a total of 6 wells in the WWIS database that were constructed as water supply wells, located within 100
metres of the site. Details regarding the water supply wells are presented in the following table. Refer to Figure
1 for the well locations.

weiio | Sepher | pepinio st | Oepth e | avalatle | 1y o e
1506043 20.7 3.0 15.8 17.7 Bedrock
1509672 28.7 2.4 28.0 26.3 Bedrock
1509673 32.3 24 32.0 29.9 Bedrock
1516112 71.6 24 71.6 69.2 Bedrock
1517629 15.2 2.4 13.7 12.8 Bedrock
7165137 - - - - -
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The well record associated with Well ID 7165137 is for an extension of the well casing (above ground). As such
no details regarding the original construction of the well are available. The original well record for the well is not
available. From the available well records, water supply wells in the area generally obtain water from the bedrock
aquifer. As such it is likely that Well ID 7165137 is completed in a similar fashion.

Based on aerial photographs, there do not appear to be residences or buildings in the vicinity of Well ID 1516112
and Well ID 1517629. The well location sketches on the associated well records suggest that the locations of
these water wells may have been incorrectly plotted.

The available drawdown in the wells, calculated as the difference between the static water level and the depth of
the well) ranges from 12.8 to 69.2 metres. Considering that the overburden thickness in the area is mapped
between 5 and 15 metres in thickness, a temporary drawdown, due to construction dewatering for the installation
of services, could temporarily reduce the available drawdown in the wells but not likely to the degree that could
negatively impact water supply. It is understood that there are no structures or land uses planned for the site that
would permanently lower the groundwater levels in the area surrounding the site (i.e., deep drained foundations).

Prior to construction at the site, it is recommended that a well survey be completed of the residences with wells
located within approximately 100 metres of the property boundary. Information to be collected during the well
survey could include the depth of the well, type of pump, and static water level. Water quality samples could be
collected and analyzed for a typical suite of parameters (i.e. the ‘subdivision package’ as per MOECC
Procedure D-5-5).

5.0 LIMITATIONS AND USE OF MEMORANDUM

This technical memorandum was prepared for the exclusive use of Minto Communities — Canada and the City of
Ottawa. The technical memorandum, 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.

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

Any use which a third party makes of this technical memorandum, or any reliance on, or decisions to be made
based on it, are the responsibilities of such third parties. Golder Associates Ltd. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made, or actions taken based on this technical
memorandum.
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6.0 CLOSURE

We trust this submission satisfies the requirements for a desktop hydrogeological assessment of the proposed
residential subdivision development at 3311 Greenbank Road, in Ottawa, Ontario. If you have any questions
regarding this report, please contact the undersigned.

Environmental Engineer

LEB/BTB/hw ) —_
n:\active\2017\3 proj\1773927 minto barrhaven town center\05_report\hydrogeologythydrogeology

Attachments: Figures 1 to 4
Attachment A — Borehole Logs

6/6 A%rtes
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ATTACHMENT A

Borehole Logs
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METHOD OF SOIL CLASSIFICATION

The Golder Associates Ltd. Soil Classification System is based on the Unified Soil Classification System (USCS)

named SILT.

Liguid Limit {LL)

Note 1 — Fine grained materials with Pl and LL that plot in this area are named (ML) SILT with
slight plasticity. Fine-grained materials which are non-plastic (i.e. a PL cannot be measured) are

Note 2 — For soils with <5% organic content, include the descriptor “trace organics” for soils with
between 5% and 30% organic content include the prefix “organic” before the Primary name.

Organic 5 5 2 X
Soil . Gradation Dgo (D3) Organic USCS Group
or Type of Soil Al Cu=— Cc= Group Name
Inorganic Group or Plasticity Dy DoxDg, Content Symbol
Gravels Poorly
5 o £l with Graded <4 <1or=23 GP GRAVEL
= oe E <12%
@ :
. £ @88l fines Well Graded >4 1t03 GwW GRAVEL
@ o w i S <f| (by mass)
© "~ =
£ =9 S2gg GCravls Below A y oM SILTY
B ge R Line nia GRAVEL
0L al R8sy >12%
= é w* | fines Above A n/a Gc CLAYEY
g v <Z( °§, (by mass) Line <300 GRAVEL
g3 &u o Sands Poorly <6 <1or23 o sp SAND
6 U 5 0 g with Graded slorz
=0 [ o2 <12%
2 e 288 i
< g2 o o5y fines Well Graded 26 1t03 sw SAND
[ Q3 QEQ (by mass)
o 8] < zx>£85
oS 2 <87, £ Ssands Below A
2 PR el win Line n/a sMm SILTY SAND
~ L 38T >12%
=~ E fines Above A nia sc CLAYEY
“|' (by mass) Line SAND
Organic Field Indicators
Soil A Laboratory Organic USCS Group Primary
or Type of Soil D . Toughness
) Group Tests f ry Shine Thread Content Symbol Name
Inorganic itz Strength Test Diameter (?r:ri;nd;n
N/A (can't
3 Rapid None None >6 mm roll 3 mm <5% ML SILT
= iy Liquid Limit thread)
£ -
_ £ Tous . Slow Nt'c‘sv“’ Dull 3g‘n”1‘n§° None to low <5% ML CLAYEY SILT
0 0 T EE3Z <
& 5 nw g=2o
gl s, S F Tx38 Slow to Lowto | Dullto 3mmto Low 50 to oL ORGANIC
2 (:3‘ < » oBog very slow medium slight 6 mm 30% SILT
o ?\: 2 % g 285 Slow to Low to Slight 3mm to Low to <5% MH CLAYEY SILT
zZ % m % o Liquid Limit very slow medium 9 6 mm medium ©
(_l) - = f =
z 8 S 5 2 250 None Medium Dull to 1mmto Medium to 5% to oH ORGANIC
Z 5 o f to high slight 3mm high 30% SILT
- © U]
] z g Liquid Limit Low to Slight - Low to
IS w i 3 5] 5 <30 None medium to shiny 3 mm medium 0% cL SILTY CLAY
& s| ¢ SEos iquid Limi di ligh di o
o X > 43 ) Liquid Limit Medium Slight 1 mmto Medium 30%
3 T 5328 30 to 50 None tohigh | to shiny 3mm 5 c SILTY CLAY
< O & £ (see
S=8 o
&_‘g“ g Luqu;%(l)_umn None High Shiny <1 mm High Note 2) CH CLAY
R Peat and mineral soil 3?;/0 SILTY PEAT,
(@) o ~ i
%20 283 mixtures 75% SANDY PEAT
I<=8+= ¢ - PT
VOO PSE Predominantly peat, 75%
IZ¥Lez may contain some o PEAT
38 mineral soil, fibrous or
amorphous peat 100%
b Low Prastcity Miediury Placticey — Dual Symbol — A dual symbol is two symbols separated by
a hyphen, for example, GP-GM, SW-SC and CL-ML.
For non-cohesive soils, the dual symbols must be used when
w0 the soil has between 5% and 12% fines (i.e. to identify
transitional material between “clean” and “dirty” sand or
gravel.
T SILTY CLAY . .
< a PR For cohesive soils, the dual symbol must be used when the
Em liquid limit and plasticity index values plot in the CL-ML area
o of the plasticity chart (see Plasticity Chart at left).
&
SILTY CLAY . . .
a Borderline Symbol — A borderline symbol is two symbols
10 separated by a slash, for example, CL/CIl, GM/SM, CL/ML.
CLAYEY SILT ML . . . .
7 ORGANIC SILT OL A borderline symbol should be used to indicate that the soil
SILTY CLAY-CLAYEY SILT, CL-ML / . g . .
a has been identified as having properties that are on the
SILT ML (See Note 1) transition between similar materials. In addition, a borderline
o v . . . . .
o 10 0 ass 30 a0 s0 &0 0 =0 | symbol may be used to indicate a range of similar soil types

within a stratum.
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ABBREVIATIONS AND TERMS USED ON RECORDS OF
BOREHOLES AND TEST PITS

PARTICLE SIZES OF CONSTITUENTS SAMPLES
. Particle AS Auger sample
SQ'I Size Millimetres Inches )
Constituent P (US std. Sieve Size) BS Block sample
Description
Not Cs Chunk sample
BOULDERS Applicable >300 >12 DO or DP Seamless open ended, driven or pushed tube
Not sampler — note size
COBBLES . 75 to 300 3 tol2 "
Applicable DS Denison type sample
Coarse 19to 75 0.75t0 3 FS Foil sample
GRAVEL ) P!
Fine 24(.):)5t(t)041;35 (4)t0 0.75 Gs Grab Sample
Coarse 0.425 t0 2.00 (10) to (4) RC Rock core
SAND Medium . 0.075 td (40) to (10) SC Soil core
Fine 6425 (200) to (40)
— : SS Split spoon sampler — note size
SILT/CLAY C';E{'i‘zi‘t‘yby <0.075 < (200) ST Slotted tube
TO Thin-walled, open — note size
MODIFIERS FOR SECONDARY AND MINOR CONSTITUENTS P Thin-walled, piston — note size
Percentage Modifier WS Wash sample
by Mass
>35 Use 'and' to combine major constituents SOIL TESTS
(i.e., SAND and GRAVEL, SAND and CLAY) w water content
Primary soil name prefixed with "gravelly, sandy, SILTY, PL,w, plastic limit
> 121035 CLAYEY" as applicable : —
LL, w liquid limit
>51012 some C consolidation (oedometer) test
<5 trace CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test!
PENETRATION RESISTANCE clu consolidated isotropically undrained triaxial test with
Standard Penetration Resistance (SPT), N: porewater pressure measurement®
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) - - o -
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm Dr re?Iatlve density (specific gravity, Gs)
(12in.). DS direct shear test
GS specific gravity
Cone Penetration Test (CPT) - : " -
An electronic cone penetrometer with a 60° conical tip and a project end area of M sieve -analy"5|s for particle size -
10 cm? pushed through ground at a penetration rate of 2 cm/s. Measurements of tip MH combined sieve and hydrometer (H) analysis
resistance (qi), porewater pressure (u) and sleeve frictions are recorded MPC Modified Proctor compaction test
electronically at 25 mm penetration intervals. SPC Standard Proctor compaction test
Dynamic Cone Penetration Resistance (DCPT); Ng: ocC organic content test
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) to drive SO concentration of water-soluble sulphates
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a - -
h : uc unconfined compression test
distance of 300 mm (12 in.).
PH: Sampler advanced by hydraulic pressure uu unconsolidated undrained triaxial test
PM: Sampler advanced by manual pressure V (FV) field vane (LV-laboratory vane test)
WH: Sampler advanced by static weight of hammer unit weight
WR: Sampler advanced by weight of sampler and rod Y 9

NON-COHESIVE (COHESIONLESS) SOILS

1. Tests which are anisotropically consolidated prior to shear are shown
as CAD, CAU.

COHESIVE SOILS

Compactness? Consistency
Term SPT ‘N’ (blows/0.3m)* Term Undrained Shear SPT ‘N'L2
Very Loose 0-4 Strength (kPa) (blows/0.3m)
Loose 40 10 Very Soft <12 Oto2
Compact 10 to 30 Soft 12 to 25 2t0 4
Dense 30 to 50 Firm 25 to 50 4108
Very Dense >50 Stiff 50 to 100 81to 15
1. SPT ‘N'in accordance with ASTM D1586, uncorrected for overburden pressure Very Stiff 100 to 200 15 to 30
effects. - . Hard >200 >30
2. Definition of compactness descriptions based on SPT ‘N’ ranges from Terzaghi

1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden pressure
effects; approximate only.

2. SPT ‘N’ values should be considered ONLY an approximate guide to
consistency; for sensitive clays (e.g., Champlain Sea clays), the N-value
approximation for consistency terms does NOT apply. Rely on direct
measurement of undrained shear strength or other manual observations.

Water Content

and Peck (1967) and correspond to typical average Neo values.

Field Moisture Condition

Term Description Term Description
Dry Soil flows freely through fingers. w<PL mre:ietznal is estimated to be drier than the Plastic
. Soils are darker than in the dry condition and Material is estimated to be close to the Plastic
Moist w~ PL L
may feel cool. Limit.
As moist, but with free water forming on hands Material is estimated to be wetter than the Plastic
Wet w > PL L
when handled. Limit.

N

“Golder
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

. GENERAL €) Index Properties (continued)
w water content
I 3.1416 wiorLL  liquid limit
In x natural logarithm of x wp or PL  plastic limit
log1o x or log x, logarithm of x to base 10 Ip or PI plasticity index = (wi — wp)
g acceleration due to gravity Ws shrinkage limit
t time I liquidity index = (w —wp) / Ip
Ic consistency index = (wi —w) / Ip
€max void ratio in loosest state
€min void ratio in densest state
Ip density index = (€max — €) / (Emax - €min)
1. STRESS AND STRAIN (formerly relative density)
Y shear strain (b) Hydraulic Properties
A change in, e.g. in stress: Ac h hydraulic head or potential
€ linear strain q rate of flow
&v volumetric strain v velocity of flow
n coefficient of viscosity i hydraulic gradient
v Poisson’s ratio k hydraulic conductivity
c total stress (coefficient of permeability)
o’ effective stress (o' = o - u) ] seepage force per unit volume
S'vo initial effective overburden stress
o1, 02, 03 principal stress  (major, intermediate,
minor) (c) Consolidation (one-dimensional)
Ce compression index
Goct mean stress or octahedral stress (normally consolidated range)
= (o1 + 02 + 03)/3 Cr recompression index
T shear stress (over-consolidated range)
u porewater pressure Cs swelling index
E modulus of deformation Ca secondary compression index
G shear modulus of deformation my coefficient of volume change
K bulk modulus of compressibility Cv coefficient of consolidation (vertical
direction)
Ch coefficient of consolidation (horizontal
direction)
Tv time factor (vertical direction)
1. SOIL PROPERTIES U degree of consolidation
G'p pre-consolidation stress
®) Index Properties OCR over-consolidation ratio = ¢'p / 6'vo
p(y) bulk density (bulk unit weight)*
pd(vd) dry density (dry unit weight) (d) Shear Strength
pw(yw) density (unit weight) of water Tp, Tr peak and residual shear strength
ps(ys) density (unit weight) of solid particles g' effective angle of internal friction
Y unit weight of submerged soil angle of interface friction
O =v-yw) u coefficient of friction = tan d
Dr relative density (specific gravity) of solid c’ effective cohesion
particles (Dr = ps / pw) (formerly Gs) Cu, Su undrained shear strength (¢ = 0 analysis)
void ratio p mean total stress (o1 + 03)/2
n porosity p’ mean effective stress (c'1 + 6'3)/2
S degree of saturation q (o1 - 63)/2 or (6'1 - 6'3)/2
Qu compressive strength (o1 - 63)
St sensitivity
*  Density symbol is p. Unit weight symbol is y Notes: 1 t=c +o'tan ¢’
where y =pg (i.e. mass density multiplied by 2 shear strength = (compressive strength)/2
acceleration due to gravity)
—
* Golder
February 2017 3 7 Associates



LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION

TERMINOLOGY

WEATHERINGS STATE

Fresh: no visible sign of rock material weathering.

Faintly weathered: weathering limited to the surface of major
discontinuities.

Slightly weathered: penetrative weathering developed on open
discontinuity surfaces but only slight weathering of rock material.

Moderately weathered: weathering extends throughout the rock

mass but the rock material is not friable.

Highly weathered: weathering extends throughout rock mass

and the rock material is partly friable.

Completely weathered: rock is wholly decomposed and in a
friable condition but the rock and structure are preserved.

BEDDING THICKNESS

Description

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded
Laminated

Thinly laminated

JOINT OR FOLIATION SPACING

Description

Very wide

Wide

Moderately close
Close

Very close

GRAIN SIZE

Term

Very Coarse Grained
Coarse Grained
Medium Grained
Fine Grained

Very Fine Grained

Bedding Plane Spacing

Greater than 2 m
06mto2m
0.2mto0.6m
60 mmto 0.2 m
20 mm to 60 mm
6 mm to 20 mm
Less than 6 mm

Spacing
Greater than 3 m
Tmto3m
0.3mto1m
50 mm to 300 mm
Less than 50 mm

Size*
Greater than 60 mm
2 mm to 60 mm
60 microns to 2 mm
2 microns to 60 microns
Less than 2 microns

Note: * Grains greater than 60 microns diameter are visible to the

naked eye.

CORE CONDITION

Total Core Recovery (TCR)
The percentage of solid drill core recovered regardless of quality
or length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)

The percentage of solid drill core, regardless of length, recovered
at full diameter, measured relative to the length of the total core
run.

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than 100 mm length, as
measured along the centerline axis of the core, relative to the
length of the total core run. RQD varies from 0% for completely
broken core to 100% for core in solid segments.

DISCONTINUITY DATA

Fracture Index

A count of the number of naturally occuring discontinuities
(physical separations) in the rock core. Mechanically induced
breaks caused by drilling are not included.

Dip with Respect to Core Axis

The angle of the discontinuity relative to the axis (length) of the
core. In a vertical borehole a discontinuity with a 90° angle is
horizontal.

Description and Notes

An abbreviation description of the discontinuities, whether
naturally occurring separations such as fractures, bedding planes
and foliation planes and mechanically separated bedding or
foliation surfaces. Additional information concerning the nature
of fracture surfaces and infillings are also noted.

Abbreviations

JN Joint PL Planar

FLT Fault CU Curved

SH Shear UN Undulating
VN Vein IR Irregular

FR Fracture K  Slickensided
SY Stylolite PO Polished

BD Bedding SM Smooth

FO Foliation SR Slightly Rough
CO Contact RO Rough

AXJ Axial Joint VR Very Rough

KV Karstic Void
MB Mechanical Break

s

y Golder
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PROJECT: 1773927 RECORD OF BOREHOLE: 17'01 SHEET 1 OF 1

LOCATION: See Site Plan BORING DATE: March 14, 2017 DATUM: Geodetic

SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm

DEPTH SCALE

DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Ny k, cm/s

\

20 40 60 80 100 10° 10t 107
Q- WATER CONTENT PERCENT
u- w

wp oW w

20 40 60 80 20 40 60 80

PIEZOMETER
OR
STANDPIPE
INSTALLATION

ELEV.

DEPTH
(m)

METRES

SHEAR STRENGTH nat V.

1
r
DESCRIPTION Cu, kPa remV. &

[ 4
@]

BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.30m

GROUND SURFACE 94.75

FILL - (SM) SILTY SAND; dark brown, 0.00 ]
contains rootlets; non-cohesive, moist, Bentonite Seal
compact 1 |8s|12

ototes!
ototes!

7777777777777 94.14
FILL - (GP) sandy GRAVEL; brown; 0.61
non-cohesive, moist, dense

%
X

N

1]

[

v

o

=]
BB
R

93.65
(SM) SILTY SAND, some gravel; grey 1.10
brown, contains cobbles and boulders
(GLACIAL TILL); non-cohesive, moist, 99
compact to very dense 7 — Native Backfill and
Bentonite

R
XX

SRR
SR

2%
X

N

WA
SRR
IR

X

B

N
W
X
w
9]
%)
w
©
o)
BB
RS

Ao
NS
K
K

R
X3

o%

X
0%
R

X

R
R

R
R

%S
%S

%
3

Power Auger
200 mm Diam. (Hollow Stem)
ASN
N
totes
R

o § 5 |SS|>50 Bentonite Seal

o Silica Sand

“ 32 mm Diam. PVC
#10 Slot Screen

89.39
End of Borehole 5.36 i
Auger Refusal

WL in Screen at 1
Elev. 90.44 m on 1
6 April 5, 2017 —

MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

DEPTH SCALE LOGGED: DG

1:50 CHECKED: TMS




PROJECT: 1773927

LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 13, 2017

SHEET 1 OF 1
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

1:

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k. / 20

o | E = c iz PIEZOMETER

oul w o] S 20 40 60 ZE OR

@ E S z 5 w2 | ! | S i STANDPIPE

T o =

Ful 2 DESCRIPTION < oz % 3 gHEkAPR STRENGTH nat \</ WATER CONTENT PERCENT g s INSTALLATION

i z é S = u, kPa rem V. w a2

a o @ = s WphH—6"—— Wl S

@ 2 o 20 40 60
GROUND SURFACE
[ TOPSOIL - (SM) SILTY SAND; dark F== ]
- brown; moist F== i
- F== 1 |ss|12 1
i (SM) SILTY SAND, some gravel; brown, 3 ]
B contains cobbles and boulders 1
B (GLACIAL TILL); non-cohesive, moist, 7 2 | SS|>50 1
B dense Z — ]
B % i
B 9 i
- 7 ]
i 3 |ss|32 ]
B A h
B 2 .
B _ 9 i
B = - i
i b g 1
- 5| & 7 4 |ss|30 i
B 9|35 4 i
B <L i
- % E 4 I .
i o g i) —1 i
i s 7 j
B & 5 |ss|39 i
- 7] .
| %) ]
N I 4 1
- (SM) SILTY SAND, some gravel; grey ]
— brown, contains cobbles and boulders 6 |ss|>50 —
B (GLACIAL TILL); non-cohesive, moist, 7 ]
B very dense 2 — ]
B 4 i
B vl — i
i Z ]
B 4 7 |sS|50 ]
B ] i
B v ]
- 9 ]
i 8 |ss|>50 ]
- End of Borehole ]
i Auger Refusal ]
| Open borehole dry —
| upon completion of 1
— 10 —
DEPTH SCALE LOGGED: DG

CHECKED: TMS




MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

PROJECT: 1773927
LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 14, 2017

17-03

SHEET 1 OF 1

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

CHECKED: TMS

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20

o | E = c . iz PIEZOMETER

Quw | W Q S 20 40 60 80 10°  10°  10*  10° 35 OR

E S z 5 w2 | 1 1 1 I I L L Euw STANDPIPE

= | g DESCRIPTION < ELEV. @ |g|§ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT Er INSTALLATION

] g é DEPTH| S 12| cukpa remV.& U- O W w wi <D( Q

S e Elm|Zz 9 P © ! -

@ « @ 20 40 60 80 20 40 60 80
L, GROUND SURFACE 5775
L FILL/TOPSOIL - (SM) SILTY SAND; 8 gg ,
- darkbrown; moist_ J ' .
i FILL - (SM) SILTY SAND, some gravel; 1|88 |37 ]
B brown, contains cobbles and boulders; i
L non-cohesive, moist, dense to very loose I i
- _
B 2 |ss|9 i
i 5 3 [ss|28 1
»
B 4 i
— 25|23 ] _]
L |22 1
i g5 1 ]
i |8 i
B € i
B £ 4 |ss| 3 ]
= 8 }
B & 94.92 i
B (SM) SILTY SAND, some gravel; brown, [ 2.83[— 1
— 3 contains cobbles and boulders - —
B (GLACIAL TILL); non-cohesive, moist, 7 ]
| compact Z i
i 5 5 |ss| 11 i
B s i
i 2 ]
- {) ,
L, _
- ¢l 6 |Ss|28 b
i & ]
5 93.31 R
B End of Borehole 4.44 1
i Auger Refusal ]
- Open borehole dry B
- upon completion of B
— 5 drilling —
- _
I _
- _
I _
L 10 _
DEPTH SCALE LOGGED: DG




PROJECT: 1773927

LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 14, 2017

17-04

SHEET 1 OF 1

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

1:50

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w % SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Ny k, cm/s 20 PIEZOMETER

< = \ <z

o | ) v § 20 40 60 80 10°  10°  10*  10° zZE OR

@ E S z eev | B | w g | 1 1 1 | I I 1 Euw STANDPIPE

Ful 2 DESCRIPTION < | @ |a |G| SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT = INSTALLATION

[ z é DEPTH| S i 2| Cu, kPa remV.& U- O w <D( Q

° 18 elm|2| |8 wp ———oW——wi <

@ « @ 20 40 60 80 20 40 60 80
GROUND SURFACE 9221
N (PT) Fibrous PEAT; dark brown; 0.00 ]
- non-cohesive 93‘22} 1
i (CI/CH) SILTY CLAY; grey brown 11 |ss| s o ]
B (WEATHERED CRUST); cohesive, i
L w>PL, very stiff I ,
[ 2 |ss| 8 0 ]
B B — ]
B » 90.69 ]
- 5 _§ (SM) SILTY SAND, some gravel; brown, 1.52 E
B 22 contains cobbles and boulders 1
i <1=| (GLACIAL TILL); non-cohesive, moist, 3 |ss|15 MH ]
[ 21§l compact ]
[ £|0 ]
c !
B g i
B = - i
B & i
- 4 |ss|13 E
— 3 - 89.16 —
B (SM) SILTY SAND, some gravel; grey, 3.05 \VA ]
B contains cobbles and boulders - ]
| (GLACIAL TILL); non-cohesive, wet, 5 |Ss| 15 ]
- compact ]
i 8852 | ]
B End of Borehole 3.69 ]
- Auger Refusal WL in open ]
| borehole at 3.20 m |
| depth below i
| ground surface i
| upon completion of i
- drilling h
S ]
DEPTH SCALE LOGGED: DG

CHECKED: TMS




PROJECT: 1773927 RECORD OF BOREHOLE: 17'05 SHEET 1 OF 1

MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

LOCATION: See Site Plan BORING DATE: March 14, 2017 DATUM: Geodetic
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 . 3=z PIEZOMETER
o w e} S 20 40 60 80 10° 10° 10" 10° ZE OR
g E S z ELEV 5 w g | 1 1 1 | I I 1 S @ STANDPIPE
=W [©] < | @ |a |5 | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT sF
& s é DESCRIPTION = [beptH % i g Cu, kPa remV.® U- O W 8 5% INSTALLATION
I 2 m (2] |3 W 6T W <5
@ « @ 20 40 60 80 20 40 60 80
GROUND SURFACE o144
[~ ° TOPSOIL - (SM) SILTY SAND; dark F==[ o000 i
- brown; moist 0.15 ]
i (CI/CH) SILTY CLAY; grey brown 1|88]5 ]
B (WEATHERED CRUST); cohesive, i
L w>PL, very stiff I ,
- 2 |ss| s B
B A\VA i
B 3 |ss| 3 @) ]
L, ]
i 89.15 ]
| (SM) SILTY SAND, some gravel; brown, 229 i
L = contains cobbles and boulders ]
B 8| (GLACIAL TILL); non-cohesive, moist, 7 4 |ss| 7 @] ]
i 2| loose 7 ]
B 5|3 4 i
B § 3 ! i
- 3[<|T —
u 5| g " 1
= o ,
B Ef?f?f?f?f?f?f?gﬁw 5 |ss| 7 i
(SM) SILTY SAND, some gravel; grey, 3.35
B § contains cobbles and boulders ]
B (GLACIAL TILL); non-cohesive, wet, 7 — ,
L very loose to very dense 2 I i
., 0 ]
B §44 6 [SS| 3 ]
B % i
: 0 1 ]
B 79 ]
B % i
5 7 |ss|53 i
o é N
B P - i
| i u
i ¢ - ]
B g9 ]
- ) 8 |SS|54 (@] 1
[~ ¢ 7 85.34 N
B End of Borehole 6.10 i
B WL in open ]
B borehole at 1.22 m ]
| depth below i
| ground surface i
| upon completion of i
| drilling i
I ]
L 5 ]
F N
1 _
DEPTH SCALE LOGGED: DG

1:50 CHECKED: TMS




PROJECT: 1773927 RECORD OF BOREHOLE: 17'06 SHEET 1 OF 1

LOCATION: See Site Plan BORING DATE: March 13, 2017 DATUM: Geodetic

SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm

DEPTH SCALE

DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Ny k, cm/s

\

20 40 60 80 100 10° 10t 107
Q- WATER CONTENT PERCENT
u- w

wp oW w

20 40 60 80 20 40 60 80

PIEZOMETER
OR
STANDPIPE
INSTALLATION

ELEV.

DEPTH
(m)

METRES

SHEAR STRENGTH nat V.

1
r
DESCRIPTION Cu, kPa remV. &

[ 4
@]

BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.30m

GROUND SURFACE 93.28

TOPSOIL - (SM) SILTY SAND; dark 0.00
brown; non-cohesive, moist

Bentonite Seal
SS| 5

o2l
X

]

R
R

LY

%

92.67
(SM) SILTY SAND, some gravel; brown, 0.61
contains cobbles and boulders

(GLACIAL TILL); non-cohesive, moist,
compact to very dense 2 2 |ss| 11

%
X

B
X

X
R
5

2%
X
X

%
R

X

R
R

S
X

R

BB

AN
XX
R

K
Rotetes

2%
X

3 |Ss|>50 Native Backfill and
Bentonite

%
X
<3
X

O %
posllo:

N
AN
AN
X
R
RRR

s
R
R

R
K

%
%
X

AN
N
3
@]
XL
XL

Ss

NS
R
R

W

X
R
R

[<
KX
[
KX

§ 5 | SS|>50

Power Auger
200 mm Diam. (Hollow Stem)
%
0%

Bentonite Seal

7777777777777 2 soar i N
(SM) SILTY SAND, some gravel; grey, 3.81 " NN
4 contains cobbles and boulders Silica Sand e
(GLACIAL TILL); non-cohesive, wet, 7 6 |ss|27
compact )

88.71
4.57

(SP) SAND, fine, trace to some
non-plastic fines; grey; non-cohesive,

wet, compact 32 mm Diam. PVC

#10 Slot Screen

88.13
(SM) SILTY SAND, some gravel; grey, B 5.15
contains cobbles and boulders
(GLACIAL TILL); non-cohesive, wet, 7 -

very dense 7 8 |ss|>50
8754

End of Borehole 5.74 i
Auger Refusal ]

WL in Screen at 1
Elev. 91.71 m on 1
April 5, 2017 b

MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

DEPTH SCALE LOGGED: DG

1:50 CHECKED: TMS




MIS-BHS 001 1773927.GPJ GAL-MIS.GDT 06/09/17 JM

PROJECT: 1773927
LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 13, 2017

17-07

SHEET 1 OF 1
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

CHECKED: TMS

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20

o | E = c . iz PIEZOMETER

Quw | W Q o S 20 40 60 80 10°  10°  10*  10° 35 OR

@ E S z eev | B | w g | 1 1 1 | I I 1 Euw STANDPIPE

Ful 2 DESCRIPTION < |2 % 3 gHEkAPR STRENGTH nat \</ é 8 - 8 WATER CONTENT PERCENT g s INSTALLATION

i 4 é DEPTH| S < u, kPa rem V. - W od

a o | m | Z s WphH—6"—— Wl 5

@ « @ 20 40 60 80 20 40 60 80
GROUND SURFACE 93.66
S -
B FILL/TOPSOIL - (CL/ML) SILTY CLAY to 0.00 i
- CLAYEY SILT; dark brown; cohesive, 1
B moist 1 |8s| 4 ,
- ]
B 2 |ss| 6 i
B 92.44 i
- (SM) SILTY SAND, some gravel; brown, [ 1.22 ]
B contains cobbles and boulders 1
i (GLACIAL TILL); non-cohesive, moist, ] — ]
B compact to dense 2 ]
- e 3 |ss|32 ]
L, 4 ]
i Z ] ]
i 7 ] ]
B z s i
i g Y 4 |ss|15 ]
- 5|2 4 ]
B 22 — i
- 3| E_, 7777777777777 90.61 —]
B 2| E| (SM) SILTY SAND, some gravel; grey, K 3.05 ]
B £ |a| contains cobbles and boulders ]
| g (GLACIAL TILL); non-cohesive, wet, 7] 5 |SS|12 ]
L o | compact to dense 2 ]
B 54 i
i 5 ] 1
i 7 .
R % ]
i o 6 |ss|10 ]
i 1 ]
= i) ,
B ’ ]
B “ 7 |ss |40 AVA ]
| 5 i) —}
i o — ]
i 4 ]
B ‘i - i
- o 1
- 8 |ss|13 E
| i3 .
[~ ¢ ) 87.56 N
B End of Borehole 6.10 i
B WL in open ]
B borehole at 4.88 m ]
| depth below |
| ground surface i
| upon completion of i
| drilling i
I ]
L 5 ]
IS ]
S ]
DEPTH SCALE LOGGED: DG




PROJECT: 1773927
LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 13, 2017

SHEET 1 OF 1

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

End of Borehole
Auger Refusal

Open borehole dry
upon completion of

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w Q SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k. / O]

0| & = Iz PIEZOMETER

Y|y 9 § 20 40 60 zc OR

g E 3 & é & g SHEAI‘R STREN‘GTH ‘ t V. WATER CONTENT PERCENT E E STANDPIPE

= < eI S nat V. s

6= | 2 DESCRIPTION s z 7|2 cukpa rom V. W 8 INSTALLATION

a |3 : 2 S wpb——aW wi £

@ 2 o 20 40 60
GROUND SURFACE
- .
B TOPSOIL - (SM) SILTY SAND; dark E== - ]
B brown; moist F== GRAB - i
i _| (SM) SILTY SAND, some gravel; brown, ]
B € contains cobbles and boulders ]
B @ | (GLACIAL TILL); non-cohesive, moist, ]
B - | | dense to very dense - 1
B 5|2 ]
B 2|3 i
L [ E_, SS |>50 |
- g5 L i
- |8 i
B = ]
B 3 1
=

i ] — 1
B ss| 47 MH ]
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CHECKED: TMS




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645 RECORD OF BOREHOLE:

LOCATION: N 5013950.9 ;E 364883.8

SAMPLER HAMMER, 64kg, DROP, 760mm

15-1

BORING DATE: August 20, 2015

SHEET 1 OF 1
DATUM: CGVD28

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

o SOIL PROFILE saMPLES | DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

?m E‘D_: - RESISTANCE, BLOWS/0.3m & ) k, cm/s 3 2 PIEZOMETER

o | @ g 5 20 40 60 80 10 1w0* 10t 107 Zi

g E = 3 ey E i rc’: | i 1 1 1 L L - B E STANDPIPE

Fulg DESCRIPTION < | @ | & |§ | SHEARSTRENGTH natv. + Q-® WATER CONTENT PERCENT =i INSTALLATION

o -] % IDEPTH |2 | CukPa remV.$ U- O oo

& g < 5 —aW  w E4

o o] e m | = o] Wp

o = pur
@ o 20 40 60 80 20 40 60 80
GROUND SURFACE G
- ° FILL - (SM) SILTY SAND, some gravel; 0.00[ 1 |As| - ]
- brown, presence of organic matter; TES 0.21 ]
- \non-cohesive, moist _ _ __ _ _ _ ]
5 FILL - (SM) gravelly SILTY SAND; grey E
2 brown to grey, presence of cobbles and 5
— 1 boulders inferred from auger resistance 2 |ss|H o] E
- (RE-WORKED GLACIAL TILL); B
- non-cohesive, moist, dense to loose g
- 3 |ss|14 ]
- 2 =
- 4 |ss|o 0 ]
- s — -
= ! L 7] [ Y .
- FILL - (SC) gravelly CLAYEY SAND; 335 ]
- grey brown (RE-WORKED GLACIAL —_— B
- TILL); cohesive, w~PL b- —- ]
- 4 6 |ss| 4 o MH 1
C 7 |ss| o [} B
= 5| |g 2
4 5 — ]
£ " ] ]
B 5 =§ 86.05) o |oo| 4 ]
B 2 |Z| (SM/SC) gravelly SILTY SAND to I 564 ]
- | &|g| gravelly CLAYEY SAND; grey, contains 4474 —— in
- &|&| sand seams (GLACIAL TILL); '{‘r‘ l-—| E
B £| non-cohesive, wet, loose 4| ]
- £ 53 % 9 |SS|6 o] ki
- 2 - ]
- & vl | ]
- ] —— ]
- 7 2 e
5 40 10 |ss| 6 ] MH E
E ______________ !’73; 8407 | E
i {SM) gravelly SILTY SAND; grey, 5% T ]
E @ contains sand layers up to 150 mm in 1 o 11 88|17 =3
5 thickness, presence of cobbles and vens ]
- boulders inferred from auger resistance % ]
= (GLACIAL TILL), non-cohesive, wet, (44201 ]
- compact to very dense 744, 12 |ss| a4 fo) MH ]
5 véve ]
- 9 % — —
g gﬁ;" 1
. 24 13 |ss |53 1
H A ]
B jz,‘ — ]
- 10 515 -
- éé,é ]
B df’% ;
_—_ 4 14 | S5 | 130 o] M —
[~ g e ]
o it — E
- W 7998 .
o End of Borehole 1.7 -
- 2 Auger Refusal -
- 13 -]
- 14 —
15 =
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




PROJECT: 1523645
LOCATION: N 5013925.3 E 364835.3
SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: August 14-17, 2015

15-2

SHEET 1 OF 2

DATUM: CGVD28

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

DYNAMIC PENETRATION

HYDRAULIC CONDUCTIVITY,

o SOIL PROFILE SAMPLES
g X g - RESISTANCE, BLOWS/0.3m 22 BiEGRETER
gu | & ) ” g 40 107 i
oE (Eg & Flwle 1 : ‘ = STANDPIPE
gl g DESCRIPTION = e & % NGTH nat WATER CONTENT PERCENT e INSTALLATION
a= | & 5 2 [F|g wor——eW——qw |25
m = =
%) o 40 80
GROUND SURFACE
FILL - (SM) SILTY SAND, trace fo some | RS '
gravel, trace organic matter; dark brown; AS Native Backfill 03
\noncohesive, moist
OPSOIL - (SM) SILTY SAND, trace y S

gravel; dark brown; moist

(SM) gravelly SILTY SAND; grey brown,
with oxidation staining, presence of
cobbles and boulders inferred from
auger resistance (GLACIAL TILL);
non-cohesive, moist to wet, dense to
compact

WO AN A

EN]

%

X,

57

o

X

Native Backfill 754

6o

S

K

MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

B e} MH o
- K
- K
[ &
5 Bentonite Seal
:_ E (SW/GW and SM) SAND and GRAVEL Granitic Sand an
- 21 and gravelly SILTY SAND; grey brown, Native Backfill
- §|2| interbedded, presence of cobbles and
N Z || boulders inferred from abservations in i
B ?g' £ adjacent test pit excavations;
B K &| non-cohesive, wet, compact 32 mm Diam. PVC
— 5 E #10 Slot Screen 'B'
I o
o (=3
E 1
ss (o] M 5
» Granitic Sand ]
8 i .
3 (SM and SP) gravelly SILTY SAND and [ E
- gravelly SAND; grey brown to grey, ¥ 58 Bentonite Seal .
- interbedded, presence of cobbles and 7] o
o boulders inferred from auger resistance % H
. (GLACIAL TILL); non-cohesive, wet, : o Granitic Sand
- dense to very dense 7 ss
- g A bt ]
: s 1k
N e b ]
- wp B K
o -4
E 29y ss o MH Ll 1
: ;é%f t‘::o E
; 7 ]
: % s LE
- #ee K% B
— o 2 B b
H | 73 [oiess) ]
: L ss Sk
- ¢ Nalive Backfill %% b 1
- ¥ezp £l BY 1
- 72 R ]
u ] B B8
— 0|2 B e R
£(2 ¥ oot o I
s &l 295 ss st i
C 3 j P4 225 ]
= Pl
- HH b2 RC R K
- HE K ;ﬂ :33333 ]
- : £l B
- 1 Z RS b
: j 4 88 ::.:0=: :
o Gz B B
: % K
- Borehole continued on RECORD OF .
- DRILLHOLE 15-2 .
2 =
- 13 E
:— 14 {
s 3% =
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD
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PROJECT: 1523645 RECORD OF DR"—LHOLE 15'2 SHEET 2 OF 2

LOCATION: N 50139253 ;E 364835.3 DRILLING DATE: Augusl 14-17, 2015 DATUM: CGVD28
DRILL RIG: CME 850

MIS-RCK 004 1523645.GPJ GAL-MISS.GDT 05/13/16 JM

INCLINATION; -80° AZIMUTH: — =
DRILLING CONTRACTOR: Marathon Drilling
E E JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
) FLT - Fault FO- Foliation CU- Curved K - Slickensided . i
u (o] o] 2| SHR- Shear CO- Contact UN-Undulating  SM- Smooth NoTE: Fo witlod i
s i 5‘ S B VN - Vein OR- Orthogonal ST - Stepped Ro - Rough of abbreviations &
e | = DESCRIPTION g |Eev- )2 | G -Conjugate  CL- Cleavage IR - Iregular MB- Mechanical Break symbols.
In| ¢ 2 |DEPTH E RECOVERY FRACT) DISCONTINUITY DATA HYDRAULIC [Diametral
P = T % R.Q.D. | INDEX BiPwrL [LONDUCTIVITYPoint LoadRe
] = £ (m) % | JoTaL | SOUD | % | PER | gange | CORE |rype anp surrace] Kocmisee | Index |
o 4 ) & [E RIS o2sm| o) was [MoSremon P ey | P pve,
o L |339R | 2298|3898 |wPeR | o875 | o828 rere lauweo
BEDROCK SURFAGE - T
F Fresh, thinly to thickly bedded, grey 11.58 LTI T ] g
o DOLOMITE BEDROCK 1
— 12 o Bentonite Seal =
o 1 = 1
5 i M [ | Granitic sand ]
B = - N
s 5le 2 = ]
— 13|28 =
- § 1 13 || 3
B 3 % -4
- L 32 mm Diam. PVC ]
L I 4 #10 Slot Screen 'A' .
: JNE ]
— 14 e
- 77.06 HEl A el ] ]
N End of Drillhole 1453 -
K WL in Screen 'A" at ]
— 15 Elev. 87.49 m on -1
u Aug. 24, 2015 ]
u WL in Screen 'B' at ]
o Elev. 89.41 mon ]
B April 7, 2016 ]
- © —
e -
- 3
E o
- 2 E
e 3
- 2 E
e =
- 2 E
- s =
- E
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645

LOCATION: N 5013871.5 .E 364762.7

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

15-3
BORING DATE: August 13, 2015

PENETRATION TEST HAMMER, 84kg; DROP, 760mm

SHEET 1 OF 1

DATUM: CGVD28

= DYNAMIC PENETRATION A HYDRAULIC CONDUCTIVITY,

w |8 SOILEROFILE SAMPLES | REGISTANCE, BLOWS/03m k, comis L0

20| £ £ ; 22 PIEZOMETER

Qu | g g w s 20 40 60 80 10t 1t w0t 107 1 OR

= | o T [ewev.| 8 |w |2 [rearsTREnGTH natv. = a-e WATER CONTENT PERGENT Ei STANDRIPE

= < o nat V. - .

B = é DESCRIPTION Y % i (‘39 Cu, kPa emV.& U- 0 W g o INSTALLATION

o G gl m|2 <] Wp ——&"—— 1wl <9

@ @ @ 20 40 60 80 20 40 80 80
GROUND SURFACE g1
3 0 TOPSOIL - (SM) SILTY SAND,; dark 000 1 [As| - ]
- brown; moist 0.25 ]
B (Cl) sandy SILTY CLAY; grey brown, . ]
- | with oxidation staining, contains rootlets  [¥41] .
- £| and silty sand seams (WEATHERED g ]
- 7| _|’z| CRUST); cohesive, w>PL, very stiff ’ z |ss| s E
s 23 49 ]
i Z|Z ]
B HI: ‘1 ]
- - A sea1| 3 [S5|3 ]
2 E1"(SM/SC) gravelly SILTY SAND to 198 | B
» & | gravelly CLAYEY SAND; grey brown to ] - .
s grey, presence of cabbles and boulders ¥4 ]
o inferred from auger resistance and auger 42} 4 |8s|21 ]
3 refusal (GLACIAL TILL); non-cohesive, gfg ]
- 3|1 wet, compact to very loose to dense ?} ]
. - Auger Refusal in Glacial Till at 2.97 m iare 3
B 24, 5 |ss| 8 ]
- B :
B ¢ F"S E
L 2 ? 7] X
- :;5 5 6 |s5| 4 ]
- T 1
z sr - ]
I ¥l | ]
[ :g e ]
E %z 7 |ss|20 M e
F - |E|2 i 1
5 5 |G ]
i 218 25 6 |ss |45 .
9 g2 | 8545 ]
- e — = = — — — ] - K
- 6 (SM) gravelly SILTY SAND; grey, . 5.94 .
H presence of cobbles inferred from auger &5 9 |S5|105 7]
- resistance (GLACIAL TILL); rl ]
- non-cohesive, wet, very dense Br ]
- B — ]
I -
o e 10 [SS| 90 B
- 2 ]
g 7 ]
5 1 |ss |62 ]
- s 3?" ]
g & 83.16 ]
o End of Borehole 8.23 E
- o =
- 1o 3
- 1 .
- 12 E
- 13 E
- 14 E
S ]
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




PROJECT: 1523645 RECORD OF BOREHOLE: 15-3A SHEET 1 OF 1

MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

LOCATION: N 5013899.3 ;E 364793.3 BORING DATE: August 17, 2015 DATUM: CGVD28
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w |9 SOILFROFLE SAMPLES | RESISTANGE, BLOWS/0.3m 1+ k, cmis 49 T—
< ' <<
S| @ g v g 20 40 60 80 10° 0% 10t q0? ZL OR
@ = g i ! . L : L : . . = STANDPIPE
il o i < |ELEV.| & | § | S | SHEARSTRENGTH natv. -~ Q- @ WATER CONTENT PERCENT | 5
gz | 2 D = loertH| 2 |7 | 2| cukPa remV. & U- 0O i 8 g INSTALLATION
[=] 8 'n_: (m) z 9 Wp b——6&——-1 W o]
2] o 20 40 60 80 20 40 60 80
GROUND SURFACE 6134
0 FILL - (SM) SILTY SAND; dark brown, 0.00 PR Mo
- contains organic matter; non-cohesive, / 021 1 |as| - 9.
s \moist — Bentonite Seal
g FILL - (SM/GM) SILTY SAND and e &
5 GRAVEL; red brown and grey brown, sttt o4
— 1 contains organic matter; non-cohesive, P74 | 2 |ss| 1 Native Backfill :i
- maist, compact &:
E TOPSOIL - (ML) CLAYEY SILT; dark K ]
- \brown; moist 5
i (Cl) sandy SILTY CLAY; grey brown, a?:; 3 |88|5 Bentonite Seal 1
— 2 with oxidation staining, contains rootlets % 2 =]
- and silty sand seams (WEATHERED 4 3 ]
E CRUST); cohesive, w>PL, very stiff 22 ’ Silica Sand L]
- (SM/SC) gravelly SILTY SAND 1o % ; ] 4 |ss|15 E
- gravelly CLAYEY SAND; grey brown to o 1
[ 1 grey, presence of cobbles and boulders ] | -]
N inferred from auger resistance (GLACIAL 3
o TILL); non-cohesive, wet, compact to et 5 |ss| 2 MH ]
2 very loose 9 5
E | e o — H
-, & 2/ 32 mm Diam. PVC |~
& lz p ’f 5 [ss| 3 #10 Slot Screen
5 B2 p
- HE M ssr
B H 5 {SM/GM) SILTY SAND and GRAVEL; 457
N = 'é grey, presence of cobbles inferred from 7 7 |ss|23 .
[~ & E | auger resistance (GLACIAL TILL); b =
- & | non-cohesive, wet, compact 7l 3
s o 3
5 Kl 8 |ss|1s Silica Sand 1
[ é;r ]
[~ & ?ﬁ;ﬁ Bentonite Seal E
- b | ¢ |leslasl 1 0V V o+ 1 1 -, 1]
: A L]
E | | e e o ] 8463 B
s (SM/GM and SP) SILTY SAND and g 671 s
7 GRAVEL and gravelly SAND; grey, L R
- interbedded, presence of cobbles and  [¥2H] 10 |ss |67 Es
N boulders inferred from auger resistance |4 pssd
- (GLACIAL TILL); non-cohesive, wet, §ﬁ s
- very dense g Cave ke
: 6% pes
= # # B
E §m e
: 2p B
C E 11 [ S8 |306 :. ]
E . ) 8235 ]
- End of Borehole 8.99 ]
N WL in Screen at 3
[ Elev. 88.36 m on N
[ Aug. 24, 2015 o
- 10 =
- _
- 12 -
— 13 -
:— 14 —:
. 5
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645
LOCATION: N 5013779.2 E 364691.4

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

154

BORING DATE: August 18, 2015
PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 1
DATUM: CGVD28

DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
y |8 SOLPRORLE SAMPLES | RESISTANCE, BLOWS/03m < k, omis Lo
= - = = : iz PIEZOMETER
fu | w o) & 3 20 40 §0 80 1* 10 10t 107 55 OR
T 3 & |eev.| ¥ w|g : > - ‘ ; - - = = STANDPIPE
gul g DESCRIPTION < 2 |& |G| SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCEN 8 INSTALLATION
] g DEPTH| 5 2] cukPa remV.& U-0O W a
a | & = 2 g wpb——oa —jw EE
D = | (m) ]
2 @ 20 40 60 80 20 40 60 80
GROUND SURFACE 9200
- ° TOPSOIL - (ML) CLAYEY SILT; dark 2901 (s - E
- brown; moist 0.28 h
- (Cl) SILTY CLAY, some sand; grey ]
2 brown (WEATHERED CRUST); E
5 cohesive, w=PL, very stiff E
. 2 |ss| 9 E
- 77 soss|— E
N {SC} gravelly CLAYEY SAND; grey 1451 B
- brown to grey, presence of cobbles and 9 5 lss] s ]
-, boulders inferred from auger resistance ire ;
3 (GLACIAL TILL); non-cohesive, wet, ) — ]
- loose to compact e — E
. fi, 4 |ss|3 ]
3 7 — E
= (55 — o
- 75 ]
B 40 5 [ss| 4 ]
5 55 ]
E o1 1 ]
-, - 2 ]
- _ (A 6 [SS| 4 ]
- 5 7 7
| ol Ig%“é 87.43 ]
: 5| & [ (SM/GM) SILTY SAND and GRAVEL; NG 4T ]
E fg’ 2| grey, presence of cobbles and boulders Y 7 |ss|65 .
[~ 5| g| g| inferred from auger resistance and auger /723 e
- z | 8| refusal (GLACIAL TILL); non-cohesive, Z4 | ]
- a 2 wet, very dense i §£ ]
5 § 4 8 |sSs|>50 ]
- b — .
- ™1 - 175 mm limestone cobble encountered 93 9 |RC|DD 7
- at5.79m oA E
- (ML/SM) sandy SILT to SILTY SAND, ' 10 | SS |42 M ]
i trace to some gravel; grey; E
- non-cohesive, wet, dense to very dense ]
I E
- § 11 |ss | 60 3
- 114 saan E
- (SM) gravelly SILTY SAND; grey, B3] eee .
— o contains sand layers, presence of L -]
o cobbles and boulders inferred from ehre ]
o auger resistance (GLACIAL TILL); 45, 12 | 8§ |>50 ]
- non-cohesive, wet, very dense ¢ 95 ]
S T o1 5
- End of Borehole 1006 1
— 11 E
— 12 4
— 13 E
18 -
15 -
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




PROJECT: 1523645 RECORD OF BOREHOLE: 15-5 SHEET 1 OF 1

MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

LOCATION: N 5013703.6 ;E 364564.8 BORING DATE: August 18-19, 2015 DATUM: CGVD28
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
o DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w |8 SOILRRAEILE SAMPLES | RESISTANCE, BLOWS/O3m k. cmis o —
2, | = = ; : g2| PEO
Suw | W =] s 20 40 60 80 w1t 10t 107 FAn OR
3 E < P ELEV Ii.:u wl® 1 L L I I 1 L : = STANDPIPE
Ewle DESCRIPTION < ‘| @ | & |§ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 55 INSTALLATION
o = DEPTH ﬁ = | Cu kPa remV.® U- O oo
4 1g g 2 wp——eY——w | <5
& |8 Elm|[Z] |S i
“ o 20 40 60 80 20 40 60 80
5 GROUND SURFACE T
- TOPSOIL - (SM) SILTY SAND; dark Ez= 982(11 E
- brown; moist 5 ; 0:25 Bentonite Seal ]
& (SM/GMISC) SILTY SAND and GRAVEL 1~ L] 1
- to CLAYEY SAND, some grgvel; grey 5 e .::1 ]
& brown, presence of cobbles inferred from ﬂé :::1 b
- 1 auger resistance (GLACIAL TILL); iﬁg; 1 |ss|z20 R
- non-cohesive, moist, compact 91.42 E:i ,.;i 9
- (SM) gravelly SILTY SAND; grey brown, B 137| | 5 e
B presence of cobbles and boulders ’::1 ::: .
o inferred from auger resistance (GLACIAL 2 |ss|21 »::: ;::4 ]
- 2 TILLY; n?n-cohesive, moist to wet, g; g;: g:.
- compac ol B ]
& &l ol
s 3 |ss|n Native Backfil 59 153 1
g | SRR
— 3 B 5 s
- 75 2 k]
: . sl
= hees 4 |ss|13 3% ]
- b7 &
S I O /| s il
= (SC) gravelly CLAYEY SAND; grey ] 38 5% 5
4 kel
B brown to grey, presence of cobbles 5 |ss|g % ]
: inferred from auger resistance (GLACIAL {721 ’::: 1
[ ~| TILL); non-cohesive, wet, very loose fo  |$4 — o 4
- £| loose ﬁﬁg a
= b 3
} 5 E’, % j gﬁ ¢ o=l2 Bentonite Seal {
- HES E,. — 1
- g€ 5 & Silica Sand B
Iz HE] 87.15 3
77777777777777 7 [ss|1 1
5 % | € [ (SM/GM and SP) SILTY SAND and el 1 :
- o| |E| GRAVEL and SAND; gray, interbedded, {27 — =
- § presence of cobbles inferred from auger [ é"’ — 5
- resistance (GLACIAL TILL), §24
- non-cohesive, wet, compact S 3 [S%|9e
: 7=
o Pes — 5
— 7 23 32 mm Diam. PVC
. 5@‘ 9 [ss|22 #10 Slot Screen
- ; 55 85.17
I (ML) sandy SILT, trace gravel; grey, ; 7.62
F. & contains clayey silt seams; FEE 10 | S| 25 M
- non-cohesive, wet, compact
B a441 |
- (ML and SM) sandy SILT and SILTY o9 8.38 E
s SAND, some gravel; grey, interbedded 7 11 85|55 Silica Sand ]
- (GLACIAL TILL); non-cohesive, wet, by ;‘*‘ ]
- 9 very dense ; ﬁ; Bentonite Seal 7
- ) 12 |ss| & ]
E %4 ]
u %57‘ [ Silica Sand ]
- 1o 7% - E
: 9 ]
= ’ ;r 13 (85|76 Cave E
- 7 8212 ]
- End of Borehole 10.67 ]
. WL in Screen at =
- Elev. 89.60 m on ]
N Aug. 24, 2015 ]
- 1z E
- 13 -
- 14 E
——— -]
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




PROJECT: 1523645
LOCATION: N 5013619.9 ;E 364467.1

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: August 20, 2015

15-6A

SHEET 1 OF 1
DATUM: CGVD28
PENETRATION TEST HAMMER, &4kg; DROP, 760mm

SOIL PROFILE

SAMPLES

METRES

DEPTH SCALE
BORING METHOD

DESCRIPTION

STRATA PLOT

ELEV.

{m)

DEPTH

NUMBER

TYPE

BLOWS/0.30m

DYNAMIC PENETRATION
RESISTANCE, BLOWS/0.3m

20 40 60

HYDRAULIC CONDUCTIVITY,

k, cm/s

10*  10*  10° 19“
1 1

PIEZOMETER
OR

SHEAR STRENGTH nat V.

Cu, kPa rem V.

20 40 &0

wpb——aW———wi

STANDPIPE

WATER CONTENT PERCENT INSTALLATION

ADDITIONAL
LAB. TESTING

20 40 60 80

GROUND SURFACE

94.09

FILL - Mixture of (SW/GW) SAND and
GRAVEL and (SM) SILTY SAND; brown,
contains organic matter and fragments of
concrete and mortar; non-cohesive,
moist

0.00

93.02

Power Auger
200 mm Diam. (Hollow Stem)

(SM/GM) SILTY SAND and GRAVEL;
grey brown to grey, with oxidation
staining, contains sandy silt seams,
presence of cobbles and boulders
inferred from auger resistance (GLACIAL
TILL); non-cohesive, moist to wet,
compact to very dense

A oy T S S T
AN SR LN

AN
%}\f\ wk

i3

> PR
AT AT AN AT AT A AT S ‘{( DRI AW A

5

w3

1.07

(ML and SM) gravelly sandy SILT and
SILTY SAND, trace gravel; grey,
laminated; non-cohesive, wet, dense to
compact

7.0

84.34

87.08

(SW/GW) SAND and GRAVEL, medium
1o coarse; grey, presence of cobbles and
boulders inferred from auger resistance;
non-cohesive, wet, very dense

9.75

83.12

(ML) sandy SILT; grey; non-cohesive,
wet, very dense
End of Borehole

Note:

The lead auger and cutting head (a 1.5
m leng hollow-stem auger) became
dislodged during extraction. The auger
is likely located at the bottom of the hole
(about 11 m depth).

‘\\\-\.;..]‘k...:....|...||.||.i|i.uuu‘wwwwwHwrlnnnuuw‘||||||||||uuwwwww‘uwuwx|||||||||||||wu:wwwwwL.w.||-||||||-|-i|vwuu.s.ul.‘.......'
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MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645

LOCATION: N 5013655.3 |E 364419.6

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 15-6B SHEET 1 OF 1

BORING DATE: August 21, 2015 DATUM: CGVD28
PENETRATION TEST HAMMER, 64kg; DROP, 760mm

fa) DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w g SQILPROFILE SAMPLES RESISTANCE, BLOWS/0.3m & k, cm/s 2 g PIEZOMETER

I \ =z

2 @ i g & 20 40 80 80 10° 0% 10" 107 &5 CR

t | o T |ewev| § w2 ' : ' . ‘ ‘ ' ’ EH STANDPIPE

Fyl g DESCRIPTION & D |g | G| SHEARSTRENGTH natV. + Q_— [ ] WATER CONTENT PERCENT =i INSTALLATION

vl - 2 IDEPTH| 5 | = | 2 | Cu.kPa emv.& U-Of A - od

=] :Gn 'L‘E (m) = 9 P -

« o 20 40 60 80 20 40 60 80
| % GROUND SURFACE 94.06
N ASPHALTIC CONCRETE 0.00 ]
- FILL - (GW) sandy GRAVEL, angular; g;ﬁ 1148 - ]
5 grey (PAVEMENI STRUGTURE) |,y = aa b ]
E FILL - (SP) gravelly SAND; brown E=2) o) 3|45 - :
Ee 5 (PAVEMENT STRUCTURE) ? o8 — E
- TOPSOIL - (SM/ML) SILTY SAND fo 4 las] # ]
- sandy SILT, trace gravel; dark brown to .
- black; wet | —— ]
- (ML) sandy SILT, trace gravel; brown, 9223 3
- contains clayey silt seams; ;T 2) B A
- 2 non-cohesive, moist, loose 99 ]
- (SM) gravelly SILTY SAND; grey brown, very 7l
[ presence of cobbles and boulders bz ]
I inferred from auger resistance (GLACIAL g ]
» TILL); non-cohesive, moist to wet, % ]
- 3 compact to dense A -
: ;?.?‘; 6 |ss|ar ]
s o E
s [t — a
- g P 2
-« 1 -
- %x 89.64 3
I (SP) SAND, trace gravel; grey brown, S edz) E
- ! contains silty sand layers; non-cohesive, ]
- £| wet, dense 7 |sS|24 M E
— & 2 i
[ &5 ]
s |2 — |
- g3 - ]
o 2z . 88.42 :
L § £| (ML and SM) sandy SILT and SILTY 564 E
[ ¢|£ |2 SAND; grey brown, interbedded; ]
- £ non-cohesive, wet, very dense — E
- g 8 |ss |67 3
o 87.35 ]
o (ML/SM) gravelly sandy SILT to gravelly ; 6.7 E
- 7 SILTY SAND; grey, presence of cobbles  [4:£7] 3
2 inferred from auger resistance (GLACIAL [+ ]
B TILL); non-cohesive, wet, very dense 4%, g ]
; | |
- s ;5%‘" 9 |ss|s0 - E
- ’ ?‘f; — p
& '§¢gy g
- %f 1
. o s =
- v g; — ]
5 wdre 10 |Ss [102 5
B 7 ]
s 2 - ;
1 9 ]
B b '&»g ]
- 25 . 2
- 55@2&: ]
N /‘g ]
- " Vhrs 11 |ss 182 3
- 2l sars 1
- End of Borehole 11.28 ]
- 12 E
— 13 E
:— 14 _:
- ]
DEPTH SCALE LOGGED: PAH
1278 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645 RECORD OF BOREHOLE: 15-7 SHEET 1 OF 2

LOCATION: N 5013739.7 E 364291.3 BORING DATE: August 12, 2015 DATUM: CGVD28
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm

DYNAMIC PENETRATICN N HYDRAULIC CONDUCTIVITY,
SCIL PROFILE SAMPLES RESISTANCE. BLOWS/0.3m \ ki e

20 40 60 80 10° 1?‘ 19* 194
! 1 Il

1
SHEAR STRENGTH nat V. WATER CONTENT PERCEN

i

, kP V. &
Cu, kPa rem Wp |—e""——| wi
20 40 60 80 20 40 60 80

PIEZOMETER
OR
STANDPIPE
INSTALLATION

ELEV.

DEPTH|
(m)

DESCRIPTION

DEPTH SCALE
METRES
BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.30m

GROUND SURFACE

TOPSOIL - (ML/SM) sandy SILT to
SILTY SAND; dark brown; moist

{SM) gravelly SILTY SAND; grey brown,
with oxidation staining, presence of
cobbles and boulders inferred from

1 auger resistance (GLACIAL TILL);
non-cohesive, moist to wet, compact ta
very dense

92.84
S8 [ -
0.28

Native Backfill

Y
n
ut

Bentonite Seal

S8 |>50

A A AR AN
MY
2 l

R

RN
TRRRRRR

ss| 17

SRR
VARTLTARNS
PR

SeSetetetatetetits

2o
o2
X

23
s

5
e

88| 46

2!
%

st
55

%
proes

bt
e

XEIA,
A
TRHR
ot

2

AN
ofetets

89.64
(SM) SILTY SAND, fine, trace gravel, ERE LD
brown; non-cohesive, wet, compact 3

35
-
ois

2
el

<

o

85|12

@
Power Auger
200 mm Diam. (Hollow Stem)

5%
et

Native Backfill

ot
R

R
ot

=
3%
5%

. L] ssr2
(SM) gravelly SILTY SAND; grey, 4.12
presence of cobbles and boulders
inferred from auger resistance (GLACIAL [+
TILL); non-cohesive, wet, compact %

= I I 4 87.81
(ML) gravelly sandy SILT; grey, 503 |
presence of cobbles and boulders
inferred from auger resistance (GLACIAL
TILL); non-cohesive, wet, compact

ool
R

SS| 22

betes
5
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b
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W
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S
X
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ss|21
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Borehale continued on RECORD OF 62
DRILLHOLE 15-7
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MIS-RCK 004 1523645.GPJ GAL-MISS.GDT 05/13/16 JM

PROJECT: 1523645 RECORD OF DRILLHOLE: 15-7 SHEET 2 OF 2
LOCATION: N 5013739.7 |E 364291.3 DRILLING DATE: August 12, 2015 DATUM: CGVD28
INCLINATION: -90° AZIMUTH: — DRl B, e S0 .
DRILLING CONTRACTOR: Marathon Drilling
E z JN - Joint BD- Bedding PL-ganar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation cu- d K_ - Slickensided
H 8 8 E SHR- S::ar co- mﬁﬁa& UN- U:;’:Ia[ing SM- Sr:‘fe:l?]s' xx&ﬂ?ﬁ‘% ¥st
sﬁ I S g W[ VN - vein OR- Orthogonal ST - Stepped Ro - Rough of abbraviations &
@ [ DESCRIPTION 2 ELEV. | 2 se| &4 - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break symbols.
Il ¢ 2 [pepTH ES RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC |Diametra]
a=1 3 =l m |® z | ToraL | soup R’%D' IEERX - A “DQ’D&ﬁZl"J“D“EL';?“ *EC
= = 7} BAsgs | CORE . 3
- B ’ oy PO e A B i 1 B
BEDROCK SURFACE 86.64
E Fresh, thinly to thickly bedded, grey 620 I
- DOLOMITE BEDROCK o
- g Peltonite Seal
E 1 2
o S
— 7
B M [~ Granitic Sand
- Sle
5 £l
B 2|z 2 i .1
E 32 mm Diam. PVC |
- : #10 Slot Screen
F g 9 E
B 8354 : Cave ]
- End of Drillhole 9.30 TTITTTT ] E
B WL in Screen at ]
. Elev. 90.93 mon E
—— April 7, 2016 '
- -
— 12 3
- 1 3
= ]
14 E
- 15 E
- 16 E
- v -
- 18 3
= E
20 —i
21 _:
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645 RECORD OF BOREHOLE: 15-17 SHEET 1 OF 1
LOCATION: MN5013731.1 ;E 3642217 BORING DATE: August 11, 2015 DATUM: CGVD28
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
o DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w © SOl PROFILE SAPLES RESISTANCE, BLOWS/0.3m L9 k, cmfs 20
2 I = PIEZOMETER
=) s = E i 8 v - 2 ZF=
oW w o <] 20 40 60 80 10 10 1Q 10 O'cF) OR
v | = z 14 @ | I f N 1 1 1 ! =11 FE
Eu| e % |ELEV-L & |8 | S | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5 STAHORS
Eyl 2 DESCRIPTION g bertdl £ |F |2 Cuwra N T w Sy INSTALLATION
i [ s wp ——aY——jwi <3
8 |8 Elw|=] |2 !
w o 20 40 60 80 20 40 60 80
GROUND SURFACE 93,79
a3 0 FILL - {ML) gravelly sandy SILT; dark 0.00 1
- brown and red brown, contains organic 1 [ss|15 ]
- matter; non-cohesive, moist, compact .
2 1 2 |ss|16 E
S I 92.57 ]
[ FILL - (ML) CLAYEY SILT, some gravel, 1.2z ]
- _| dark grey; cohesive, w>PL 3 |ss|7 ]
- g ]
| |2 Pt ot7s =)
B &|2] TOPSOIL - (OL) ORGANIC SILT; black; EZZ] 204 4 |ss |11 ]
5 2 | T\moist 223 ]
5 &| £| (ML) gravelly sandy SILT; grey brown, |4 %E 7
B £1a| presence of cobbles and boulders ¥ 5 |ss|24 ]
F E| inferred from auger resistance (GLACIAL ﬁ%,‘ g ]
B 2 TILL); non-cohesive, wet, compact o Z - R
s N ‘ 7 6 |ss|m 1
I 2 éﬁ 90.13 ]
N (SM) gravelly SILTY SAND, grey, g 366 ]
E. presence of cobbles and boulders W 7 |ss|z20 Pa
- inferred from auger resistance (GLACIAL |57 2
g TILL); non-cohesive, wet, compact 4‘%, g ] ]
s o 8 |ss|13
N ¥ ; 88.91 ]
- s End of Borehole 4.88 -
- . E
L. @ E
- ¢ E
— o E
- 10 E
- 1 E
- 12 E
13 E
:— 14 _:
F s =
DEPTH SCALE LOGGED: PAH
FGolder
1:75 A ssociates CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645

LOCATION: N 5013728.8 E 364221.0

RECORD OF PROBEHOLE:

BORING DATE: August 12, 2015

15-17A

SHEET 1 OF 1

DATUM: CGVD28

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

u 2 SOL.PROFLE SAMPLES | RESISTANGE, BLOWS/03m 1 k. cmis 22 NO—

Z \ -

ol | & 3] . 20 40 60 8O 0 10% 10t 107 zZE OR

£l 5 & |eev.| & |w ‘ : . : : L= ' 2t STANDPIPE

1 =1 E

Ei|g BESAHIBTGH < 2 | §| SHEARSTRENGTH natV. + Q-@ WATER CONTENT PERCENT e R

i 2 < [PEPTH 5 £ 2| cukra remV.® U- O w Wi = g

2 8 Elm | = 9 pb——aW

2 @ @ 20 40 60 80 20 40 60 80
GROUND SURFAGE -
-’ Refer to Record of Borehole 15-17 for 000 :
= stratigraphy ]
- 1
- e
- 2| (£ =
F 3
» & ]
- |z ]
r 53 i
- EdEA b
o S|E ]
- 38|38 4
- 2 :
- E :
i £ :
B g n
= 2
i 88.74 f
|- 5 Probable Glacial Till 7 4.88 =
- 49 3
I ? 88.08 .
- End of Probehole 5.54 E
B Auger Refusal ]
[~ 6 3
— 4 =
= =
HEN =
:— 10 _:
- 1 E
- 12 E
g ]
- ]
- 1 E
14 E
. ]
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645 RECORD OF BOREHOLE: 15-101 SHEET 1 OF 1

; LOCATION: N 5013821.4 ;E 364747.3 BORING DATE: August 18, 2015 DATUM: CGVD28
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
o SOIL PROFIL DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
u % f e SAMPLES RESISTANCE, BLOWS/0.3m e k, emls o0
2 | E = = ; 2z PIEZOMETER
Pyl Y g > S 20 40 60 80 10 10° 1% 107 s OR
T L lEEv) W |w|g L ! ! 1 : 3 . = STANDPIPE
EW 2 DESCRIPTION < o % 5 | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT & ; INSTALLATION
B Z % IDEPTH 3 2 | Cu kPa remV.& U- O W 22
a & gl m |2 g Wp ——eY——w 5
2 o 20 40 60 80 20 40 60 80
GROUND SURFACE _—
3 ¢ FILL - (SM/GM) SILTY SAND and 0.00 ]
H GRAVEL,; red brown and brown, Bentonite Seal ]
- contains organic matter, presence of 3
E cobbles and boulders inferred from ol
o auger resistance; non-cohesive, moist 5y kol
| 91.36 R
: TOPSOIL - (5M) SILTY SAND; black; v B e e £ i ]
- moist 122 Native Backill Sl
B (SM) gravelly SILTY SAND; grey brown, L) ol
- bles and bould ’ s
presence of cobbles an ulders I 2 |ss|20 e
S inferred from auger resistance (GLACIAL b ¥ ::' I::4 i
i TILL); non-cohesive, moist to wet, s R R R
B compact to dense 9 F—1 1
- t4d Bentonite Seal ]
- 22 s 3 |ss |3 E
:_ 5 ¢ é — Granitic Sand p
C 9 P4
; ﬂ% % 4 |ss|12
S O I 7 ? 88.62
F. 5 (SM/GM) gravelly SILTY SAND to SILTY [ 3.81 7
- | SAND and GRAVEL; grey, contains 7 5 [ss|12 ]
= £ sand layers, presence of cobbles L] i ]
- g inferred from auger resistance (GLACIAL 4%, 1 38 mm Diam. PVC ]
E E’, % TILL); wet, loose to dense 4 ! #10 Slot Screen ]
s FiFd <7 6 |ss|12 =
- 5|52 e —
: 2 § Gk — b
- g8 v ‘| ]
s E g ]
s i 5
- s 2 é 7 |ss| s ]
- 8 7 ]
| 6 1 ]
- 7 ] ]
E 5 § Granitic Sand 3
B : Z 4 8 |ss|2e ]
E 1 [——| Bentonite Seal E
i %5 ]
= A -
: 622, :
s o4 E
E 5-’/’ Silica Sand ]
3 9 |ss|43 R
E 5 b =
N %Zﬁ‘ — ]
I I ? 7 8374 E
- (ML) sandy SILT, some gravel; grey, 8.69 .
- o contains clayey silt seams (GLACIAL @ ]
I TILL); non-cohesive, wet, compact ¥ ;‘f —— Native Backfill ]
E 51‘:2; 10 |ss|22 4
E paa — ]
. o M4 g242| 11 |58 [>80 E
B End of Borehole 10.01 1
o Sampler Refusal WL in Screen at ]
- Elev. 88.86 m on 4
- Aug. 24, 2015 ]
— 1 E
- 12 =
- 1 E
— 12 ]
. H
DEPTH SCALE LOGGED: PAH
1:75 CHECKED: SD




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT:

1523645

LOCATION: N 5013712.6 E 364379.1

RECORD OF BOREHOLE:

BORING DATE: March 4-7, 2016

16-301

SHEET 1 OF 2

DATUM: CGVD28

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

¢l a SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m k, cmis 20

2.1z = E ¢ 2z PIEZOMETER

S8 G 5 E 20 40 80 80 10° 10* 10¢ 107 &h OR

el = & |eev | B (w2 7 ! i L L ‘ i i g STANDPIPE

Fule DESERIPTION < 1a s S | SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT at INSTALLATION

a & 2 |oeptH| 3 £ 2| cukPa remV.® U- QO W oa

u & 5 2 3 Wp F———t——— W <3

2 E [ (m =)
w a 20 40 60 80 20 40 60 80
y GROUND SURFACE 2316

- Probable Sand 0.00 ]
- o e v ]
— 1 Probable Glacial Til ] ost B
: 75 ]
B % .
5 3 ]
s b 3
- 2 # x; E
H X 4
- Erd ]
- 5f§ .
E o ]
- 7 1
N ?ét"?‘ 2
- % .
- 4 ﬂg =
E E 3
f o :
= 2l 2 2 ]
: 2 7 .
E &5 2 ]
- 55| 4 -
o g2 Léw -
5 5%‘;?
[ 9 .
— 6 55" ]
E % % ]
F e ]
3 7 ]
[ 2 P41 B
B 121 ]
= 7 ;ji;; E
- 22ey E
B ? 5"’ 2
g % ]
: Wi 3
— 8 779 -
N vere ]
r 142 ]
- ;ﬁ WL in open .
E > borehole at 0,78 m g
- j L depth below =23
= 4 ground surface -
- . ﬁ,‘i upon completion of ]
o 4 ; drilling B
- A ]
- 22 R ]
E- 5 Borehole continued on RECORD OF 98 &
3 DRILLHOLE 16-301 ]
F n .
- 2 e
- 13 4
— 14 =
F s g

. [

75

DEPTH SCALE

LOGGED: DWM
CHECKED:




PROJECT: 1523645 RECORD OF DRILLHOLE: 16-301 SHEET 2 OF 2

LOCATION: N 5013712.6 ;E 364379.1 DRILLING DATE: March 4-7, 2016 DATUM: CGVD28
DRILL RIG: CME 850

MIS-RCK 004 1523645.GPJ GAL-MISS.GDT 05/13/16 JM

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: CCC
E E JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
(0] FLT - Fault FO- Foliation CU- Curved K - Slickensided o
w & 3 2| sHr- shear CO- Contact UN- Undulating  SM- Smocth O
<0 | Q = ; Wl yn - vein OR- Orthogonal ST- Stepped Ro - Rough po drtymdial
om| m ° £ g o ] gh wdalins
oy | © DESCRIPTION 5 ELEV. [ 2 2| ©J - Conjugate CL - Cleavage IR - Iregular MB- Mechanical Break symbols.
Eul g 2 |oepTH| 3 RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
L= 5 g m |® x | voraL | soup R'E}'D' INPEERX DL voanﬁmmzo:mMRMc
= @« ok BAngs | CORE L Gmisec Index |
o > & | core % | cORE % 0.25 ORE [reeanD surFace], | | MPa) hwe.
5 i @ |3ses |sser|se98 | neet | o588 | cnas| T1e%eek .. I
BEDROCK SURFACE e
:_ i Fresh, thinly to thickly bedded, grey 9.80 B
- DOLOMITE BEDROCK ]
o 1 g ]
o — =
[ = g
L Sle ]
5 28 2 g ]
q Slg 1
o 2|z ]
- 12 3
E 5 g 3
F . 8016 | e
- End of Drillhole 13.00 WL in open ]
- borehole at 0.78 m -]
- depth below E
|- ground surface -]
N upon completion of ]
N drilling g
- W =
- 15 ]
- 16 E
|- 7 E
- 18 E
19 E
- 20 E
- 2 E
. E
B ]
- 2 E
— 2 E
DEPTH SCALE LOGGED: DWM
1:75 CHECKED:




MIS-BHS 001 1523645.GPJ GAL-MIS.GDT 05/13/16 JM

PROJECT: 1523645

LOCATION: N 5013746.6 ;E 364217.4

RECORD OF BOREHOLE:

BORING DATE: March 4, 2016

16-302

SHEET 1 OF 2
DATUM: CGVD28

DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
=] i
w |8 SOIL PROFILE SAMPLES | RESISTANCE, BLOWSI0.3m k. cm/s e ——

2| = £ \ i 3 z =z

gu |y g & S 20 40 60 80 10° 10 19‘ 10° B

: : : ; w STANDPIPE
Iul o BEsAETEN O [ELEV| & | S | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT E'—, INSTALLATION
= =

Tl I = |pepTH Z | £ cukpa remV. @ U- O Qai

] o < 2 wpb—oW  jw =5

a g Elwm |2 g 3

= @ a 20 40 60 8O 20 40 60 80

| GROUND SURFACE Sk
H Probable Sand 0.00 :
- 5215 ]
= 1 Probable Glacial Till 091 ]
- 2 -
- j: b i
= 142 —
- 5 ]
- & gx 1
E o srs ]
s |2 ’ 7 ]
- 5le 7
— 4J%|8 ya ]
- HE Pl ]
o = A h
o i E
N e ]
- 15 §§ .
. & =
- ; P4 1
- " ]
F 5 :
: G :
- & 3
: L :
- 7l ]
- HA ]
- 5 -
— 7 7 =
: 5@%‘; |
E j | 3
E 4 E
F % 77 8504 =
i Borehole continued on RECORD OF 8.02 3
- DRILLHOLE 16-302 ]
-, =
— 10 -
— 3
- 2 3
- 1 -
— 14 -
15 =

DEPTH SCALE

1575

LOGGED: DWM
CHECKED:




PROJECT: 1523645 RECORD OF DRILLHOLE: 16-302 SHEET 2 OF 2

LOCATION: N 5013746.6 ;E 364217.4 DRILLING DATE: March 4, 2016 DATUM: CGVD28
DRILL RIG: CME 850

MIS-RCK 004 1523645.GPJ GAL-MISS.GDT 05/13/16 JM

INCLINATION: -80° AZIMUTH: —
DRILLING CONTRACTOR: CCC
a % JN - Joint BD- Bedding PL - Planar PO- Polished BER - Broken Rock
e (4] FLT - Fault FO- Foliation CU- Curved K - Slickensided "
H 8 Q E SHR- Shear CO- Contact UN- Undulating SM- Smooth m:;,ﬁwm
S ﬁ g - 5 & VN - Vein OR- Orthogonal ST- Stapped Ro - Rough of abbreviations &
op | DESCRIPTION 8 ELEV. | = [ €4 -Conjugate  CL-Cleavage IR - Imegular MB- Mechanical Break symbols.
& o % 8 DEPTH % RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC |Diametral
o= = 3 @ R.Q.D. | INDEX BIF wirl [CONDUCTIVITYPoint Loadrmc|
& | . (m) Z | rora | souo % PER | & angs CO‘;& e wi s K, cmisec Index | .g¢
e T I S5 [coRe |core o2sm| oo | mas [MAREe - peofurbel g v | (MPe) fvs)
=] ol B B e ] P S228 |auxe
BEDROCK SURFACE 4504
N Fresh, thinly to thickly bedded, grey 802 ]
- DOLOMITE BEDROCK 4 g b
ol E
B e 3 o 3
B s 3
I 28 ]
B Slg .
- gz ]
- 1 SRREERERA — =
- 3 ° 1
- 3]
- 81.86 _J E
- End of Drillhole 11.20 E
12 E
— 13 X
- 14 E
- 15 E
- 16 E
- 17 E
— 18 E
— 19 E
- 20 E
- = E
- 2 E
- s
DEPTH SCALE LOGGED: DWM
1275 CHECKED:




Test Pit Number
(Elevation)

TP 16-401
(~91.6)

May 2016

Depth
(metres)

0.0-03

0.3-1.0

1.0-37

3.7-47

47-6.0

6.0-8.2

8.2

RECORD OF TEST PIT

Description

TOPSOIL/FILL - (ML) Clayey sandy SILT; brown to black,
non-cohesive, moist

FILL - (SM) SILTY SAND, some gravel to gravelly; dark
brown, with organics, metal, plastic, glass, rubber, wood,
cobbles and boulders up to 600 mm; non-cohesive, moist

(SM) Gravelly SILTY SAND; brown to grey brown, with
cobbles and boulders up to 1400 mm (GLACIAL TILL);
non-cohesive, moist

(SM) Gravelly SILTY SAND; grey, with cobbles and
boulders up to 400 mm (GLACIAL TILL); non-cohesive,
moist to wet

(SP-GP) SAND and GRAVEL, some non-plastic fines; grey
brown, with cobbles and boulders up to 500 mm; non-
cohesive, wet

(SM) Gravelly SILTY SAND; grey, with cobbles and
boulders (GLACIAL TILL); non-cohesive, wet

END OF TEST PIT

Notes:

1)

2)

Water seepage noted at about 4.0 m below ground
surface.

Significant groundwater inflow observed between
about 4.7 and 6.0 m below ground surface (from
sand and gravel layer).

Test pit walls sloughing within sand and gravel
layer (between about 4.7 and 6.0 m below ground
surface).

Sample Depth (m)
1 5.0
11 1523645
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