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PARTICLE SIZES OF CONSTITUENTS
Soil

Constituent
Particle

Size
Description

Millimetres Inches
(US Std. Sieve Size)

BOULDERS Not
Applicable >200 >8

COBBLES Not
Applicable 75 to 200 3 to 8

GRAVEL Coarse
Fine

19 to 75
4.75 to 19

0.75 to 3
(4) to 0.75

SAND
Coarse
Medium

Fine

2.00 to 4.75
0.425 to 2.00

0.075 to
0.425

(10) to (4)
(40) to (10)
(200) to (40)

FINES Classified by
plasticity <0.075 < (200)

 SAMPLES
AS Auger sample
BS Block sample
CS Chunk sample
DD Diamond Drilling

DO or DP Seamless open ended, driven or pushed tube
sampler – note size

DS Denison type sample
GS Grab Sample
MC Modified California Samples
MS Modified Shelby (for frozen soil)
RC / SC Rock core / Soil core
SS Split spoon sampler – note size
ST Slotted tube
TO Thin-walled, open – note size  (Shelby tube)
TP Thin-walled, piston – note size (Shelby tube)
WS Wash sample
OD / ID Outer Diameter / Inner Diameter
HSA / SSA Hollow-Stem Augers / Solid-Stem Augers

MODIFIERS FOR SECONDARY COMPONENTS1,2

Percentage
by Mass Modifier

> 35 Use 'and' to combine primary and secondary component
(i.e., SAND and gravel)

> 20 to 35 Primary soil name prefixed with "gravelly, sandy" as
applicable

> 10 to 20 some (i.e., some sand)

trace (i.e., trace fines)
1. Only applicable to components not described by Primary Group Name.
2. Classification of Primary Group Name based on Unified Soil Classification System (ASTM

D2487) for coarse-grained soils; fine-grained soils described per current MTO Soil
Classification System.

SOIL TESTS
w water content
PL , wp plastic limit
LL , wL liquid limit
C consolidation (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test1

CIU consolidated isotropically undrained  triaxial  test with
porewater pressure measurement1

DR relative density (specific gravity, Gs)
DS direct shear test
GS specific gravity
M sieve analysis for particle size
MH combined sieve and hydrometer (H) analysis
MPC Modified Proctor compaction test
SPC Standard Proctor compaction test
OC organic content test
SO4 concentration of water-soluble sulphates
UC unconfined compression test
UU unconsolidated undrained triaxial test
V (FV) field vane (LV-laboratory vane test)

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

PENETRATION RESISTANCE
Standard Penetration Resistance (SPT), N:
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.)
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm
(12 in.).  Values reported are as recorded in the field and are uncorrected.

Cone Penetration Test (CPT)
An electronic cone penetrometer with a 60° conical tip and a project end area of
10 cm2 pushed through ground at a penetration rate of 2 cm/s. Measurements of tip
resistance (qt), porewater pressure (u) and sleeve friction (fs) are recorded
electronically at 25 mm penetration intervals.

Dynamic Cone Penetration Resistance (DCPT); Nd:
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.) to drive
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a
distance of 300 mm (12 in.).
PH: Sampler advanced by hydraulic pressure
PM: Sampler advanced by manual pressure
WH: Sampler advanced by static weight of hammer
WR: Sampler advanced by weight of sampler and rod

COARSE-GRAINED SOILS FINE-GRAINED SOILS
Compactness1 Consistency

Term SPT ‘N’ (blows/0.3m)2

Very Loose 0 to 4
Loose 4 to 10

Compact 10 to 30
Dense 30 to 50

Very Dense > 50
1. Definition of compactness terms are based on SPT ‘N’ ranges as provided in Terzaghi,

Peck and Mesri (1996).  Many factors affect the recorded SPT ‘N’ value, including
hammer efficiency (which may be greater than 60% in automatic trip hammers),
overburden pressure, groundwater conditions, and grainsize.  As such, the recorded
SPT ‘N’ value(s) should be considered only an approximate guide to the soil
compactness.  These factors need to be considered when evaluating the results, and
the stated compactness terms should not be relied upon for design or construction.

2. SPT ‘N’ in accordance with ASTM D1586, uncorrected for the effects of overburden
pressure.

Term Undrained Shear
Strength (kPa)

SPT ‘N’1,2

(blows/0.3m)
Very Soft < 12 0 to 2

Soft 12 to 25 2 to 4
Firm 25 to 50 4 to 8
Stiff 50 to 100 8 to 15

Very Stiff 100 to 200 15 to 30
Hard > 200 > 30

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.

Field Moisture Condition
Term Description

Dry Soil flows freely through fingers.

Moist Soils are darker than in the dry condition and
may feel cool.

Wet As moist, but with free water forming on hands
when handled.































GRAIN SIZE DISTRIBUTION
SILTY SAND (SM) FILL FIGURE B-1

Date: 31-May-21

Project Number: 1786659 (13 000)

Checked By:    AMP Golder Associates

LEGEND
BOREHOLE SAMPLE         ELEVATION(m)

21-3 2 269.2
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GRAIN SIZE DISTRIBUTION
SAND (SP-SM/SW-SM) FIGURE B-2

Date: 26-May-21

Project Number: 1786659 (13 000)

Checked By:    AMP Golder Associates

LEGEND
BOREHOLE SAMPLE ELEVATION(m)
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GRAIN SIZE DISTRIBUTION
SILTY SAND (SM) to SILT FIGURE B-3

Date: 31-May-21

Project Number: 1786659 (13 000)

Checked By:    AMP Golder Associates

LEGEND
BOREHOLE SAMPLE ELEVATION(m)

21-4 3 269.2
21-1 3 269.4
21-3 5 267.6
21-1 8 264.8

21-5C 9 264.5
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GRAIN SIZE DISTRIBUTION
SILTY SAN to SILTY SAND (SM) FIGURE B-4

Date: 31-May-21

Project Number: 1786659 (13 000)

Checked By:    AMP Golder Associates

LEGEND
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21-3 2 269.2
21-5C 3 270.6
21-5C 6 268.3
21-2 8 263.3
21-3 9 263.1
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

1. TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION  PARTICLE SIZE   VISUAL IDENTIFICATION
Boulders    Greater than 200mm  same
Cobbles    75 to 200mm   same
Gravel    4.75 to 75mm   5 to 75mm
Sand    0.075 to 4.75mm   Not visible particles to 5mm
Silt    0.002 to 0.075mm   Non-plastic particles, not visible to

        the naked eye
Clay    Less than 0.002mm   Plastic particles, not visible to
        the naked eye

2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY       PROPORTION
 Trace or Occasional      Less than 10%
 Some        10 to 20%
 Adjective (e.g. silty or sandy)      20 to 35%
 And (e.g. sand and gravel)      35 to 50%

3.            TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM  UNDRAINED SHEAR  APPROXIMATE SPT(1) ‘N’
     STRENGTH (kPa)   VALUE

Very Soft    12 or less    Less than 2
 Soft    12 to 25    2 to 4
 Firm    25 to 50    4 to 8
 Stiff    50 to 100    8 to 15
 Very Stiff   100 to 200   15 to 30
 Hard    Greater than 200   Greater than 30

NOTE:  Hierarchy of Soil Strength Prediction  1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer

4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

 DESCRIPTIVE TERM  SPT “N” VALUE
 Very Loose   Less than 4
 Loose    4 to 10
 Compact    10 to 30
 Dense    30 to 50
 Very Dense   Greater than 50

5. LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND  SS    Split Spoon Sample WS  Wash Sample  AS  Auger (Grab) Sample
 ABBREVIATIONS  TW  Thin Wall Shelby Tube Sample  TP  Thin Wall Piston Sample

FOR   PH   Sampler Advanced by Hydraulic Pressure PM  Sampler Advanced by Manual Pressure
 SAMPLE TYPE  WH  Sampler Advanced by Self Static Weight  RC   Rock Core  SC  Soil Core

    Undisturbed Shear Strength
Sensitivity  =          ----------------------------------

    Remoulded Shear Strength
 Water Level

 Cpen Shear Strength Determination by Pocket Penetrometer

(1) SPT ‘N’ Value Standard Penetration Test ‘N’ Value – refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.

(2) DCPT  Dynamic Cone Penetration Test –  Continuous penetration of a 50 mm outside diameter, 60  conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m.  The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

   GROUP
MAJOR DIVISIONS    SYMBOL TYPICAL DESCRIPTION

GRAVEL

GW Well-graded gravels or gravel-sand mixtures, little or

no fines.

AND

GRAVELLY

GP Poorly-graded gravels or gravel-sand mixtures, little

or no fines.

COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.

GRAINED GC Clayey gravels, gravel-sand-clay mixtures.

SOILS

SAND AND

SW Well-graded sands or gravelly sands, little or no

fines.

SANDY

SOILS

SP Poorly-graded sands or gravelly sands, little or no

fines.

SM Silty sands, sand-silt mixtures.

SC Clayey sands, sand-clay mixtures.

ML Inorganic silts and very fine sands, rock flour, silty or

clayey fine sands or clayey silts with slight plasticity.

FINE

SILTS AND

CLAYS

CL Inorganic clays of low to medium plasticity, gravelly

clays, sandy clays, silty clays, lean clays.

(WL < 30%).

GRAINED

SOILS

WL < 50% CI Inorganic clays of medium plasticity, silty clays.

(30% < WL < 50%).

OL Organic silts and organic silty-clays of low plasticity.

SILTS AND

MH Inorganic silts, micaceous or diatomaceous fine

sandy or silty soils, elastic silts.

CLAYS CH Inorganic clays of high plasticity, fat clays.

WL > 50% OH Organic clays of medium to high plasticity, organic

silts.

HIGHLY

ORGANIC

SOILS

Pt Peat and other highly organic soils.

CLAY SHALE

SANDSTONE

SILTSTONE

CLAYSTONE

COAL



























































Site Photographs

Photograph #2 – Another view of the site and barbed fence. Looking southeast.

Photograph #1 – General view of the site. The site is a vacant land with concrete fencing posts and
barbed wire around the site. Track-mounted drill rig in the background.



Site Photographs

Photograph #3 – Looking east. Monitoring well is installed in the area of the proposed stormwater
management pond (Borehole SWMP-02).

Photograph #4 – Looking east. Monitoring well is installed in the area of the proposed
underground water storage tanks (Borehole FST-01).



Site Photographs

Photograph #5 – Test pit excavation to perform in-situ infiltration (Guelph permeameter) test at
the proposed stormwater management pond location (Test Pit TP-01).

Photograph #6 – Looking southeast. Backfilled test pit (Test Pit TP-01).
























