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Legal Notification 
 

This report was prepared by exp Services Inc. for the account of Fisheries and Oceans 

Canada. 

Any use which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties.  Exp Services Inc. accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this project. 
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1 Introduction and Background 

Exp Services Inc. (exp) was retained by Fisheries and Oceans Canada to conduct a 
Geotechnical Investigation at the Port Elgin Harbour in Port Elgin, Ontario, hereinafter referred 
to as the ‘site’.  Authorization for exp to proceed with the Geotechnical Investigation was given 
by Mr. Mike Macdiarmid, P. Eng., of Fisheries and Oceans Canada. 

Based on an interpretation of the factual test hole data and a review of subsurface information 
from test holes advanced at the site, exp has provided geotechnical engineering comments. 

1.1 Terms of Reference 

The geotechnical investigation was generally done in accordance with Terms of Reference.  

The purpose of the investigation was to determine subsurface conditions at specific locations of 
the harbour.  Based on an interpretation of the factual test hole data, and a review of soil and 
groundwater information from test holes advanced at the site, exp has provided geotechnical 
engineering comments. 

This report is provided on the basis of the terms of reference presented above and on the 
assumption that the design will be in accordance with applicable codes and standards.  If there 
are any changes in the design features relevant to the geotechnical analyses, or if any 
questions arise concerning geotechnical aspects of the codes and standards, this office should 
be contacted to review the design. 

The information in this report in no way reflects on the environmental aspects of the soil.  
Should specific information in this regard be needed, additional testing may be required. 
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2 Methodology 

The fieldwork for this investigation was carried out on October 24 and 25, 2013.  During this 
time, two (2) sampled boreholes were advanced at the approximate locations shown on the 
attached Borehole Location Plan (Drawing. 1).   

The boreholes were advanced to depths of about 10.0 m below ground surface/harbour bottom 
using a locally sub
contracted, portable drill
rig mounted on a barge, which was secured to the 
adjacent pier.  The boreholes were advanced using tri
coning and coring equipment and 
overburden samples were recovered using split spoon sampling techniques. 

Within the boreholes, Standard Penetration Tests (SPTs) were performed to assess the 
compactness of the underlying soils and to obtain representative samples.  In cohesive soils, 
pocket penetrometer readings were taken to assess the undrained shear strength.  During the 
drilling, the stratigraphy in the boreholes was examined and logged in the field by exp 
geotechnical personnel.  Short
term groundwater level observations within the open boreholes 
and the natural moisture contents of recovered soil samples were recorded on the borehole 
logs. 

The fieldwork was supervised by a member of the exp technical staff who directed the drilling 
and sampling operations, and logged the samples.  All samples recovered were transported to 
exp’s London laboratory for detailed examination and selective testing.  Laboratory testing for 
this investigation consisted of routine moisture content determinations, with results presented on 
the attached Borehole Logs.  Unit weight determinations and a grain size analysis were also 
conducted on selected soil samples. 

Samples remaining after the classification testing will be stored for a period of three months 
following the date of sampling (i.e., until January, 2014).  After this time, they will be discarded 
unless prior arrangements have been made for longer storage. 

The locations of the boreholes were established in the field by exp.  The ground surface/harbour 
bottom elevations of the boreholes were referenced to geodetic survey data provided by the 
Canadian Hydrographic Service on the Fisheries and Oceans website.  
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3 Site and Subsurface Conditions 

3.1 Site Description 

A review of available surficial geology maps indicates that beneath any fill, the predominant 
native deposits in the vicinity of the harbour consist of lacustrine and glaciolacustrine deposits 
underlain by a hard sandy silt till known as the Elma Till.  The overburden is underlain by cherty 
limestone of the Bois Blanc Formation.  Based on a review of the bedrock topography, bedrock 
is located about 30 m below the surface of the harbour bottom (reference Tiverton – Port Elgin 
Sheet, Bedrock Topography Series, Preliminary Map P.124, Ontario Department of Mines, 
1962). 

3.2 Soil Stratigraphy 

The detailed stratigraphy encountered in the boreholes is detailed in the borehole logs found in 
Appendix B.  The stratigraphy is summarized in the following paragraphs.  It must be noted that 
boundaries of soil indicated in the borehole logs are inferred from non
continuous sampling and 
observations during drilling.  These boundaries are intended to reflect transition zones for the 
purposes of geotechnical design and should not be interpreted as exact planes of geological 
change. 

3.2.1 Fill 0 Sand 

At Borehole 2, sand fill was encountered at surface/harbour bottom, to a depth of about 3.0 m, 
Elevation 171.89 m.  The sand fill was noted to be grey, fine
grained and contained some 
organic odours.  The compactness condition of the sand fill very loose to compact, based on 
SPT N
values of 2 to 21 blows per 300 mm penetration of the spoon.  The in situ moisture 
content of the sand fill is 24 to 30 percent, indicating wet/saturated conditions. 

For design purposes, the soil parameters of the sand fill are: 

 Ø = 30° 

 Ka = 0.33 

 Kp = 3.03 

3.2.2 Fill – Clayey Silt 

At Borehole 1, clayey silt fill was encountered at surface/harbour bottom, to a depth of about 3.6 
m, Elevation 169.19 m.  At Borehole 2, clayey silt fill was encountered beneath the sand fill, to 
an approximate Elevation of 171.89 m.  The fill was generally noted to be grey and contain 
traces of gravel and sand.  The result of the grain size analysis indicates that the till typically 
consists of 9% Gravel, 13% Sand, 53% Silt, and 25% Clay.  A copy of the grain size analysis is 
included as Drawing 2.  

Based on the pocket penetrometer readings of undrained shear strength, the consistency of the 
clayey silt fill is firm to very stiff.  The unit weight of the clayey fill is in the order of 21.7 kN/m3 
and the in situ moisture content is 13 to 21 percent. 
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For design purposes, the soil parameters of the clayey silt fill are: 

 Ø = 25° 

 Ka = 0.40 

 Kp = 2.5 

 γ = 21.5 kN/m3 

 c = 5 kPa 

 

3.2.3 Fill – Cobbles and Boulders 

Fill, consisting of cobbles and boulders was encountered beneath the clayey silt fill at BH1 and 
BH2.  The thickness of this fill layer was noted to range from about 0.6 to 4.0 m and is expected 
to contain silt and sand within the voids.  This layer could required rock coring techniques to 
advance the borehole. 

3.2.4 Gravel/Sand 

Beneath the cobbles and boulders, a layer ranging in composition from fine gravel to medium

grained sand was encountered to termination depths (~Elevation 162.84 to 164.89 m).  This 
layer was noted to be grey and wet.  The compactness condition of the medium
grained sand 
and fine gravel is compact to dense based on SPT N
values of 20 to greater than 50 blows per 
300 mm penetration of the spoon.  The in situ moisture content of the sand and gravel is 17 to 
21 percent, indicating wet/saturated conditions. 

For design purposes, the soil parameters of the sand and gravel are: 

 Ø = 40° 

 Ka = 0.22 

 Kp = 4.54 

3.3 Groundwater Conditions 

Details of the groundwater conditions observed within the boreholes are provided on the 
attached Borehole Logs.  Moisture contents of all retained samples are also recorded on the 
attached Borehole Logs.  Upon completion of drilling and removing the augers and casing, free 
water was at surface, consistent with underwater drilling. 
 



Fisheries and Oceans Canada    Geotechnical Investigation 
KCH�00215059�GE    Port Elgin Harbour, Ontario 
November, 2013 

5 

4 General Limitations 

The information presented in this report is based on a limited investigation designed to provide 
information regarding the current conditions within the subject property.  The conclusions and 
recommendations presented in this report reflect site conditions existing at the time of the 
investigation.  Consequently, during the future development of the property, conditions not 
observed during this investigation may become apparent.  Should this occur, exp Services Inc. 
should be contacted to assess the situation, and the need for additional testing and reporting.  
Exp has qualified personnel to provide assistance in regards to any future geotechnical and 
environmental issues related to this property. 

Our undertaking at exp, therefore, is to perform our work within limits prescribed by our clients, 
with the usual thoroughness and competence of the engineering profession.  It is intended that 
the outcome of this investigation assist in reducing the client's risk associated with 
environmental impairment.  Our work should not be considered 'risk mitigation'.  No other 
warranty or representation, either expressed or implied, is included or intended in this report. 

The comments given in this report are intended only for the guidance of design engineers.  The 
number of test holes required to determine the localized underground conditions between test 
holes affecting construction costs, techniques, sequencing, equipment, scheduling, etc. would 
be much greater than has been carried out for design purposes.  Contractors bidding on or 
undertaking the works should in this light, decide on their own investigations, as well as their 
own interpretations of the factual borehole results, so that they may draw their own conclusions 
as to how the subsurface conditions may affect them. 

Exp Services Inc. should be retained for a general review of the final design and specifications 
to verify that this report has been properly interpreted and implemented.  If not afforded the 
privilege of making this review, exp Services Inc. will assume no responsibility for interpretation 
of the recommendations in this report 

This report was prepared for the exclusive use of the Fisheries and Oceans Canada and may 
not be reproduced in whole or in part, without the prior written consent of exp, or used or relied 
upon in whole or in part by other parties for any purposes whatsoever.  Any use which a third 
party makes of this report, or any part thereof, or any reliance on or decisions to be made based 
on it, are the responsibility of such third parties.  Exp Services Inc. accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made or actions based on 
this report. 

We trust this report is satisfactory for your purposes.  Should you have any questions, please do 
not hesitate to contact this office. 
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Appendix B –  
Borehole Logs



 

 

 

NOTES ON SAMPLE DESCRIPTIONS 

 

1.  All descriptions included in this report follow the 'modified' Massachusetts Institute of Technology 
(M.I.T.) soil classification system.  The laboratory grain�size analysis also follows this classification 
system.  Others may designate the Unified Classification System as their source; a comparison of the 
two is shown for your information.  Please note that, with the exception of those samples where the 
grain size analysis has been carried out, all samples are classified visually and the accuracy of the 
visual examination is not sufficient to differentiate between the classification systems or exact grain 
sizing.  The M.I.T. system has been modified and the exp classification includes a designation for 

cobbles above the 75 mm size and boulders above the 200 mm size. 

 
2.  Fill: Where fill is designated on the borehole log, it is defined as indicated by the sample recovered 

during the boring process.  The reader is cautioned that fills are heterogeneous in nature and variable in 
density or degree of compaction.  The borehole description therefore, may not be applicable as a 
general description of the site fill material.  All fills should be expected to contain obstructions such as 
large concrete pieces or subsurface basements, floors, tanks, even though none of these obstructions 
may have been encountered in the borehole.  Since boreholes cannot accurately define the contents of 
the fill, test pits are recommended to provide supplementary information.  Despite the use of test pits, 
the heterogeneous nature of fill will leave some ambiguity as to the exact and correct composition of the 
fill.  Most fills contain pockets, seams, or layers of organically contaminated soil.  This organic material 
can result in the generation of methane gas and/or significant ongoing and future settlements.  The fill at 
this site has been monitored for the presence of methane gas and the results are recorded on the 
borehole logs.  The monitoring process neither indicates the volume of gas that can be potentially 
generated or pinpoints the source of the gas.  These readings are to advise of a potential or existing 
problem (if they exist) and a detailed study is recommended for sites where any explosive gas/methane 
is detected.  Some fill material may be contaminated by toxic waste that renders the material 
unacceptable for deposition in any but designated land fill sites; unless specifically stated, the fill on the 
site has not been tested for contaminants that may be considered hazardous.  This testing and a 
potential hazard study can be carried out if you so request.  In most residential/commercial areas 
undergoing reconstruction, buried oil tanks are common, but not detectable using conventional 
geotechnical procedures. 

 

3.  Glacial Till: The term till on the borehole logs indicates that the material originates from a geological 

process associated with glaciation.  Because of this geological process, the till must be considered 
heterogeneous in composition and as such, may contain pockets and/or seams of material such as 
sand, gravel, silt or clay.  Till often contains cobbles (75 to 200 mm in diameter) or boulders (greater 
than 200 mm diameter) and therefore, contractors may encounter them during excavation, even if they 
are not indicated on the borehole logs.  It should be appreciated that normal sampling equipment can 
not differentiate the size or type of obstruction.  Because of the horizontal and vertical variability of till, 
the sample description may be applicable to a very limited area; therefore, caution is essential when 
dealing with sensitive excavations or dewatering programs in till material. 

 

 






