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1.0 INTRODUCTION 

Jacques Whitford Limited (Jacques Whitford) was retained by Ainley & 

Associates Ltd. to complete a Foundation Investigation and Design Report 

for the new Almaguin Highlands Information Centre to be located at Fern 

Glen Road on Highway 11, approximately 25 km north of Huntsville, 

Ontario, (GWP No. 5380-02-00), Township of Perry.   

The work was carried out under Agreement No. 5006-E-0050.  

Authorization to proceed with the investigation was provided by Mr. Mike 

Neumann, P.Eng., of Ainley & Associates Ltd., the prime consultant on this 

TPM-design assignment. 

This foundation investigation report has been prepared specifically and 

solely for the project described herein.  It contains the factual results of the 

foundation investigation and the laboratory testing. 

2.0 SITE DESCRIPTION 

The site is located south east of the interchange of Highway 11 and Fern 

Glen Road which is approximately 25 km north of Huntsville, Ontario. 

Highway 11 is generally oriented in a north south direction with two 

northbound lanes and two southbound lanes.  Highway 11 at Fern Glen 

Road is built on embankments to a rural highway section with wide gravel 

shoulders and is generally higher than the surrounding lands.   

The subject property which is currently undeveloped is approximately 330 

m long and varies in width from approximately 100 m in the north half to 

approximately 160 m in the south half. 

The northern two thirds of the site is currently covered with approximately 5 

m of fill material.    It is understood that the site was stripped of organic 

materials and backfilled with compacted earth fill and select subgrade 

material (SSM) in accordance with MTO Specifications 501.07.03 

Compacting and 501.08 Quality Assurance.  The top of the fill material has 

a 1.4% slope down toward the east.  The edge of the fill slopes down to the 

natural grades to the south, east and north at approximately 3H:1V.  

Drainage for the site is provided by the slopes surrounding the base of the 

fill pile which slopes down away from the pile at a 1.5 to 2.0% slope.   
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3.0 PHYSIOGRAPHY 

Based on “The Physiography of Southern Ontario”, dated 1984 and issued 

by the Ministry of Natural Resources, the site is located in area 55 called 

the Number 11 Strip.  There are two sources of sediments in this area: 

sands, silts and clays from glacial Lake Algonquin and its tributaries and a 

glacier formed esker.  Based on data from the Ontario Geological Survey, 

the bedrock at the site is noted as migmatitic rocks and gneisses.  

4.0 BACKGROUND 

A preliminary investigation was carried out by DST Consulting Engineers.  
The results of the preliminary investigation were provided in the following 
Preliminary Foundation Investigation and Design report: 
 
Preliminary Foundation Investigation and Design Report 
Agreement No. 5005-A-000433 
Proposed Almaguin Highlands Information Centre Huntsville, Ontario  
Geocres #31E-223, DST Project No. TG04314 
Report Dated:  March 2, 2005 
 
The factual results from the preliminary investigation, including the Record 
of Borehole Sheets have been incorporated into this report.  It is noted that 
the compaction records for the fill were appended to the DST Preliminary 
Report and have been reviewed during the preparation of this report. 

5.0 INVESTIGATION PROCEDURES 

5.1 Field Program 

Test hole locations are indicated on Drawing No. 1 in Appendix A. 

The fieldwork for the preliminary investigation was carried out between 

December 17 and 22, 2004.  It is reported by DST Consulting Engineers 

Inc. that the four 2004 boreholes were drilled with a CME-55 drill rig to 

depths ranging from 8.2 m to 15.8 m below existing ground surface.  Soil 

samples were acquired from off the augers and from split spoon samplers 

during Standard Penetration Testing (SPT).  Borehole location coordinates 

were provided by MTO personnel.  Ground surface elevations were 

surveyed by DST relative to a benchmark with a geodetic elevation of 

330.295 m. 

The field work for the detailed foundation investigation was carried out on 

November 3 and 4, 2008.  A total of 7 boreholes were advanced in 2008 

using a truck mounted drill rig equipped with 250 mm (outside diameter) 

continuous flight hollow-stem augers.   
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In addition, a water well was drilled at this site on December 3, 2008.  The 

well was drilled using a conventional rotary/air percussion water well rig 

operated by F.C Hammond Well Drilling Ltd. 

Prior to commencing the 2008 field investigation, the borehole locations 

were cleared of underground utilities by the various utility companies.  The 

borehole locations were established in the field by Jacques Whitford 

personnel. 

Soil samples were recovered from the boreholes at regular intervals using 

a 50 mm Outside Diameter split-tube sampler by conducting Standard 

Penetration Tests (SPTs) in general accordance with the procedures 

outlined in ASTM specification D1586-08a.  A dynamic cone penetration 

test (DCPT) was advanced beyond the depth penetrated with a hollow 

stem auger in Boreholes BH08-3 and BH08-5 in accordance with ASTM 

D3441-05. A DCPT was advanced from surface in an area next to 

Boreholes BH08-2 and BH08-5.  They are labelled as BH08-2A and BH08-

5A, respectively.   

Near surface samples of existing fill were acquired during the pavement 

investigation at this site at locations identified on Drawing No. 1 as BH 08-

26, BH 08-44, BH 08-52 and BH 08-55. 

Jacques Whitford field personnel recorded the conditions encountered in 

all boreholes at the time of the investigation. Soils were described in 

accordance with the MTO Soils Classification System for foundation 

reports.  All soil samples recovered from the boreholes were placed in 

moisture-proof bags and transported to our laboratory for detailed 

classification and testing as required. 

Standpipes consisting of 50 mm outside diameter polytube were installed 

in Boreholes BH08-2 and BH08-7.  Groundwater levels were measured in 

the boreholes during and on completion of drilling.  All boreholes were 

backfilled in accordance with the Ontario Ministry of the Environment 

Regulation 903, using a cement/bentonite slurry. 

Table 5.1 summarizes the test hole locations and depths. 

Table 5.1:  Borehole Investigation Summary 

Borehole 
No. 

Location Borehole Depth 
Below Existing 

Grade 

Comments 

2004-1 Building 15.8 m From Preliminary 
Investigation 

2004-2 Building 15.8 m From Preliminary 
Investigation 

2004-3 Building 15.8 m From Preliminary 
Investigation 

2004-4 Bus/RV Parking Lot 8.2 m From Preliminary 
Investigation 
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Table 5.1:  Borehole Investigation Summary 

Borehole 
No. 

Location Borehole Depth 
Below Existing 

Grade 

Comments 

BH 08-1 Building  9.8 m - 

BH 08-2 Building 9.8 m - 

BH 08-2A Building CPT to 10.7 m Adjacent to BH 08-2 

BH 08-3 Building Sampled to 9.8 m 
CPT to 19.5 m 

- 

BH 08-4 Building 9.8 m - 

BH 08-5 Access Road Slope Sampled to 7.6 m 
CPT to 18.0 m 

- 

BH 08-5A Access Road Slope CPT to 9.1 m Adjacent to BH 08-5 

BH 08-6 Access Road Slope 12.8 m - 

BH 08-7 Access Road Slope 7.6 m - 

BH 08-26 Access Road Proctor Sample Pavement Borehole 

BH 08-44 Bus/RV Parking Lot Proctor Sample Pavement Borehole 

BH 08-52 Car Parking Lot Proctor Sample Pavement Borehole 

BH 08-55 Car Parking Lot Proctor Sample Pavement Borehole 

PW 08-1 Near Building 30.5 m Water Well 

5.2 Survey  

The borehole locations were established by Jacques Whitford personnel by 

a GPS device with sub-metre accuracy and were established with respect 

to the location of proposed building and retaining wall.  The site location 

and borehole locations are provided on Drawing No. 1 in Appendix A. 

The ground surface elevation at the borehole locations were measured in 

the field by Jacques Whitford personnel.  The Geodetic datum was a cut 

cross (stn. #106) on the concrete sidewalk on the north side of the bridge 

crossing over Highway 11 (Bridge 44-391 2005).  The benchmark was 

provided by J.D. Barnes Limited and has an elevation of 341.877 m 

geodetic. 

5.3 Laboratory Testing 

All samples returned to the laboratory were subjected to detailed visual 

examination and classification.  Approximately 25% of the soil samples 

were submitted for routine testing including moisture content determination, 

Proctor density, grain size distribution and Atterberg Limits testing.   The 

laboratory results are noted on the Record of Borehole sheets in Appendix 

B and fully documented in Appendix C.  Unless requested in advance, all 

samples will be stored in our laboratory for a period of 12 months from the 

issue date of this report. 
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6.0 RESULTS OF THE INVESTIGATION 

6.1 Subsurface Conditions 

A Borehole Location Plan and Soil Strata Plots of the soils encountered in 

the boreholes are provided on Drawing Nos. 1, 2 and 3 in Appendix A. 

The subsurface conditions encountered in the boreholes are summarized 

on the Record of Borehole sheets provided in Appendix B.  An explanation 

of the terms used on the Record of Borehole sheets is also provided in 

Appendix B. 

Laboratory Test Results are provided in Appendix C. 

A summary of the soil and groundwater conditions encountered in the 2008 

boreholes is provided below. 

6.2 Soil 

6.2.1 Sand Fill  

Sand fill was encountered in Boreholes BH08-1 to BH08-6.  The thickness 

of the sand fill was approximately 1.8 m to 6.7 m, extending to Geodetic 

elevations of about 326.8 m to 327.9 m. 

The sand contained some silt, and trace gravel.  Gravel content is higher 

near the surface of the hole and decreases with depth.   

Laboratory testing performed on selected samples consisted of moisture 

content and grain size distribution tests.  The test results are as follows: 

 Moisture Content:  

 5% to 17% 

 Grain Size Distribution 

 0% to 9% gravel; 
 77% to 94% sand; 
 5% to 21% fines (silt and clay) 

The results of the moisture content tests and grain size distribution are 

provided on the Record of Borehole sheets in Appendix B.  The results of 

the grain size distribution test are provided on Figure 1 in Appendix C. 

A review of the compaction records of the fill as provided in the Preliminary 

Foundation Investigation and Design Report has been carried out.  While it 

is not possible to pinpoint the individual test locations with respect to the 

footprint of the proposed building, the general observations in Table 6.1 

can be made. 
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Table 6.1:  Compaction Testing Summary 

Parameter 
Material 

Earth Fill SSM 

Dry Density (kg/m
3
) 1651 to 2012 1695 to 1777 

Moisture Content (%) 7.4 to 12.6 8.0 to 12.6 

Number of Lots Tested 44 6 

Lot Mean % 96.3 97.4 

All test results indicated that the target densities corresponding to 95% of 

Standard Proctor Maximum Dry Density were achieved at initial testing or 

after recompaction.  However, it is noted that maximum dry densities used 

to control compaction ranged from 1691 kN/m3 to 1998 kN/m3; the 

minimum value being 85% of the maximum value. 

Standard Proctor Density Testing was carried out by Jacques Whitford on 

samples acquired near ground surface at four locations.  The results are 

summarized in Table C1 in Appendix C.  The Maximum Dry Density (MDD) 

was observed to range from 1712 kg/m3 to 1847 kg/m3 and the Optimum 

Moisture Content (OMC) varied from 12.4% to 15.5%.  The range in results 

is likely due to the tight gradation of this material.  Significant deviations to 

MDD and OMC should be anticipated for minor shifts to fines content.   

Chemical testing was carried out on three samples of the fill materials by 

Paracel Laboratories Ltd.  The results are provided in Appendix C and 

summarized in Table 6.2 below: 

Table 6.2:  Chemical Test Results 

Parameter 
Sample 

Units 

BH 08-2 

SS 1 

BH 08-3 

SS 2 

BH 08-6 

SS 9 

pH - 7.77 6.87 6.31 

Resistivity ohm-m 99 549 445 

Chloride g/g <5 <5 <5 

Sulphate g/g 55 <5 9 

6.2.2 Organic Material 

A 100 mm layer of topsoil was observed at ground surface at BH 08-7. 

A 200 mm thick layer of non-fibrous, dark brown peat and organic silt was 

encountered in Borehole BH08-3 at a depth of approximately 6.0 m to 6.2 

m below existing grade, elevations of about 327.0 m to 327.2 m.  The non-

fibrous peat contained some silty clay, trace sand and was saturated. 

Based on the N-values obtained from the SPTs, the compactness of the 

non-fibrous peat and organic silt was determined to be loose. 
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Laboratory testing performed on selected samples consisted of moisture 

content and organic content. The tests results are as follows: 

 Moisture content: 

 113% 

 Organic content: 

 9.2% 

The results of the moisture content and organic content test are provided 

on the Record of Borehole sheets in Appendix B.  The results of the grain 

size distribution tests are provided in Appendix C.   

6.2.3 Sand With Silt (SP-SM) to Sandy Silt (ML) 

Sand with silt to sandy silt was encountered below the fill and organics in 

all boreholes.  The thickness of sand was sampled to depths up to 12.8 m 

below ground surface, equal to 320.3 m Geodetic elevation.  Dynamic cone 

penetration tests (DCPT) were advanced after auguring in Boreholes 

BH08-3 and BH08-5.  DCPT testing was performed from surface adjacent 

to Boreholes BH08-2 and BH08-5 and are labelled as BH08-2A and BH08-

5A, respectively.  The results of the DCPT testing are provided on the 

Record of Borehole sheets in Appendix B.  The sand with silt to sandy silt 

layer was inferred to extend to as much as 19.5 m below ground surface or 

310.7 m Geodetic elevation based on the DCPT results.  The water well 

drilled on the site (PW08-1) noted overburden extending to a depth of 30.5 

m or a Geodetic elevation of 302.9 m. 

Discrete yet discontinuous intervals of sandy silt were noted throughout the 

deposit.  These siltier layers were observed to be as much as 2.3 m in 

thickness.   

A summary of the observed SPT-N values as well as the DCPT results is 

provided in a figure in Appendix C.  The N values ranged from 1 blow/0.3 

m to 17 blows/0.3 m indicating a very loose to compact deposit.  The 

DCPT results in the native soils within 10 m of ground surface range from 1 

blow/0.3 m to 34 blows/0.3 m.  The DCPT results from deeper than 10 m 

below ground surface range from 5 blows/0.3 m to 65 blows/0.3 m. 

Laboratory testing performed on selected samples consisted of moisture 

content, grain size distribution and Atterberg Limits tests.  The test results 

are as follows: 

 Moisture Content:  

 16% to 24% 

 Grain Size Distribution 

 0% gravel; 
 31% to 95% sand; 
 5% to 69% fines (silt and clay) 
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Three samples were submitted for Atterberg Limits testing.  The test results 

indicated that the samples were non-plastic.   

The results of the moisture content tests, grain size distribution tests and 

Atterberg limit tests are provided on the Record of Borehole sheets in 

Appendix B as well as in Appendix C.   

6.3 Groundwater 

Groundwater levels were measured in the standpipes installed in BH08-2 

and BH08-7.  In addition, groundwater levels were estimated in the open 

augers in the remaining boreholes.  Groundwater was observed at the 

depths and elevations provided in Table 6.3. 

Table 6.3:  Groundwater Observations 

Borehole Number 

Measured Groundwater 

Depth Below 
Existing Grade 

(m) 

Elevation 
(m) 

BH08-1 5.2 328.1 

BH08-2 4.9 328.7 

BH08-3 4.6 328.6 

BH08-4 5.2 328.1 

BH08-5 0.6 328.1 

BH08-6 5.2 327.9 

BH08-7 0.4 328.0 

It should be noted that groundwater levels are subject to seasonal 

fluctuations and responses to precipitation events. 

6.4 Bedrock 

Bedrock was not observed to the planned termination depth of the 

boreholes drilled at this site.  Overburden was observed to extend to a 

depth of 30.5 m below ground surface or Geodetic Elevation 302.9 m in the 

water well, PW08-1. 
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STATEMENT OF GENERAL CONDITIONS 

USE OF THIS REPORT:  This report has been prepared for the sole benefit of the Client or its agent 

and may not be used by any third party without the express written consent of Jacques Whitford Limited 

and the Client.  Any use which a third party makes of this report is the responsibility of such third party. 

BASIS OF THE REPORT:  The information, opinions, and/or recommendations made in this report are 

in accordance with Jacques Whitford’s present understanding of the site specific project as described 

by the Client.  The applicability of these is restricted to the site conditions encountered at the time of the 

investigation or study.  If the proposed site specific project differs or is modified from what is described 

in this report or if the site conditions are altered, this report is no longer valid unless Jacques Whitford is 

requested by the Client to review and revise the report to reflect the differing or modified project 

specifics and/or the altered site conditions. 

STANDARD OF CARE:  Preparation of this report, and all associated work, was carried out in 

accordance with the normally accepted standard of care in the state or province of execution for the 

specific professional service provided to the Client.  No other warranty is made. 

INTERPRETATION OF SITE CONDITIONS:  Soil, rock, or other material descriptions, and statements 

regarding their condition, made in this report are based on site conditions encountered by Jacques 

Whitford at the time of the work and at the specific testing and/or sampling locations.  Classifications 

and statements of condition have been made in accordance with normally accepted practices which are 

judgmental in nature; no specific description should be considered exact, but rather reflective of the 

anticipated material behavior.   Extrapolation of in situ conditions can only be made to some limited 

extent beyond the sampling or test points.  The extent depends on variability of the soil, rock and 

groundwater conditions as influenced by geological processes, construction activity, and site use.   

VARYING OR UNEXPECTED CONDITIONS:  Should any site or subsurface conditions be 

encountered that are different from those described in this report or encountered at the test locations, 

Jacques Whitford must be notified immediately to assess if the varying or unexpected conditions are 

substantial and if reassessments of the report conclusions or recommendations are required.  Jacques 

Whitford will not be responsible to any party for damages incurred as a result of failing to notify Jacques 

Whitford that differing site or sub-surface conditions are present upon becoming aware of such 

conditions. 

PLANNING, DESIGN, OR CONSTRUCTION:  Development or design plans and specifications should 

be reviewed by Jacques Whitford, sufficiently ahead of initiating the next project stage (property 

acquisition, tender, construction, etc), to confirm that this report completely addresses the elaborated 

project specifics and that the contents of this report have been properly interpreted.  Specialty quality 

assurance services (field observations and testing) during construction are a necessary part of the 

evaluation of sub-subsurface conditions and site preparation works. Site work relating to the 

recommendations included in this report should only be carried out in the presence of a qualified 

geotechnical engineer; Jacques Whitford cannot be responsible for site work carried out without being 

present. 
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Drawings 
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Terms and Symbols Used on the Record of Borehole Sheet 

Record of Borehole Sheets 

Record of Borehole Sheets from Preliminary Geotechnical Investigation 











































 

 

Appendix C 

Geotechnical Laboratory Test Results 



Table C.1.  Summary of laboratory testing. 

Sample El
ev
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tte
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 (m) % Gr/Sa/Fines LL / PI  

BH08-2, SS1 332.5 10 5 / 84 / 11   
BH08-2, SS3 331.0 6 3 / 89 / 8   
BH08-2, SS5 329.5 7    
BH08-2, SS7 328.1 16 0 / 86 / 14   
BH08-2, SS10 326.3 23 0 / 31 / 69 NP  
BH08-2, SS12 324.2 24 0 / 65 / 35 NP  

BH08-3, SS2 332.3 6 7 / 84 / 9   
BH08-3, SS4 330.7 8 0 / 79 / 21   
BH08-3, SS6 329.1 11    
BH08-3, SS8 327.7 17 1 / 94 / 5   
BH08-3, SS9 327.1 113   Org = 9.2 
BH08-3, SS10 326.5 16 0 / 51 / 49   
BH08-3, SS12 323.8 20 0 / 90 / 10   

BH08-6, SS2 332.1 10 9 / 77 / 14   
BH08-6, SS5 329.8 5 1 / 93 / 6   
BH08-6, SS9 327.1 22 0 / 90 / 10 NP  
BH08-6, SS11 325.2 21 0 / 88 / 12   
BH08-6, SS13 322.2 21 0 / 95 / 5   

BH08-26 333.0    MDD 1847, OM 12.4 

BH08-44 333.6    MDD 1805, OM 13.2 

BH08-52 333.2    MDD 1712, OM 15.5 

BH08-55 333.3    MDD 1787, OM 13.7 

 
 
Notes: 
NP: Non-Plastic 
Org: Organic Content, % 
MDD: Maximum Dry Density, kg/m3 
OM: Optimum Moisture Content, % 














