
 

 

MARLWOOD GOLF & COUNTRY CLUB 
 

31 MARLWOOD AVENUE, WASAGA 

BEACH, ONTARIO 
PRELIMINARY GEOTECHNICAL 
INVESTIGATION 

JANUARY 07, 2020 
 

 

 



 

WSP Canada Inc. 

31 MARLWOOD 

AVENUE, WASAGA 

BEACH, ONTARIO 
PRELIMINARY 
GEOTECHNICAL 
INVESTIGATION 
MARLWOOD GOLF & COUNTRY CLUB 
 
 
 
 
 
PRELIMINARY REPORT 
   
 
PROJECT NO.: 151-62944-00 
   
DATE: JANUARY 07, 2020 

 
 
 
 
WSP  
UNITS C AND D 
561 BRYNE DRIVE 
BARRIE, ON, CANADA  L4N 9Y3 
  
T: +1 705 735-9771 
F: +1 705 735-6450 
WSP.COM



 
 

WSP Canada Inc. 

Units C and D 
561 Bryne Drive 
Barrie, ON, Canada  L4N 9Y3 
  
T: +1 705 735-9771 
F: +1 705 735-6450 
wsp.com 

January 07, 2020 

   

Marlwood Golf & Country Club 
c/o R.J. Burnside and Associates Limited 
3 Ronnell Cresecent  
Collingwood, ON 
L9Y 4J6 

 

Attention: Marlwood Golf & Country Club 

Dear Mr. E. Tjeerdsma, 
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WSP Canada Inc. was retained to update the Preliminary Geotechnical Investigation at the above 
noted site.  The purpose of the preliminary investigation is to identify the subsurface conditions at 
the borehole locations and to provide design recommendations toward the design of the proposed 
development, as well as identify any potential geotechnical related constraints which may be 
encountered during construction.   
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Gord Jarvis 
Team Lead, Environment 
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1 INTRODUCTION 
SPL Consultants Limited now operating as WSP Canada Inc. (WSP), was retained by R.J. Burnside and 
Associates Limited on behalf of the Marlwood Golf & Country Club to provide an update to the Preliminary 
Geotechnical Investigation for the proposed residential development of Marlwood Golf & Country Club located at 
31 Marlwood Avenue, in Wasaga Beach, Ontario.   

The scope of this preliminary investigation update was to obtain information about the subsurface conditions 
through the advancement of twelve (12) boreholes and based upon the findings of the boreholes ultimately 
provide recommendations herein pertaining to the following:  

— General soil conditions; 

— Soil parameters for excavations for grading, utilities, subdivision roads; 

— Excavation and backfill; 

— Groundwater levels and preliminary comments for a EASR or PTTW; 

— Soil bearing capacity; and, 

— Site seismic classification. 

This report deals with geotechnical issues only.   

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

The site investigation and recommendations follow generally accepted practice for Geotechnical Consultants in 
Ontario.  The format and contents are guided by client specific needs and economics and do not conform to 
generalized standards for services.  Laboratory testing follows ASTM or CSA Standards or modifications of these 
standards that have become standard practice. 

This report has been prepared for R.J. Burnside and Associates Limited on behalf of Marlwood Golf & Country 
Club.  Third party use of this report without WSP consent is prohibited. 
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2 SITE BACKGROUND AND PROJECT 
DESCRIPTION 

The subject property (site) is identified by civic address 31 Marlwood Avenue in the Town of Wasaga Beach. The 
site is situated on a relatively flat to gently sloping terrain, and abuts Golf Course Road, Marlwood Avenue and 
Masters Lane on the west side, Birdie Court, Britton Court, Mulligan Lane on the north side.  The residential 
development of Park Place is located along the south boundary and Marl Lake is located along the east boundary.  
The property currently occupies Marlwood Golf and Country Club.   

It is understood that the proposed development will consist of single-family residential dwellings and will include 
internal roads and associated municipal sewers and water supply.  Although the previously proposed new clubhouse 
is not depicted on the updated plans, we currently understand that the construction of a Storm Water Management 
Pond (SWMP) and Pumping Station are now being considered, within Blocks 52 and 54, respectively.  The layout 
plan of the proposed development as shown on the R.J. Burnside preliminary drawings are provided in Appendix A. 
Neither detailed drawings nor Plan and Profile drawings have not been prepared yet, as such, the proposed footing 
founding elevations of the proposed construction and the invert of the site services is not known to us at the time of 
writing this report. 
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3 INVESTIGATION METHODOLOGY 
The field investigation consisted of drilling twelve (12) boreholes (BH15-01 to BH15-12), at the site between 
September 3 and 9, 2015.  The locations of each site are shown on the attached Borehole Location Plan – Figure 1.  

The boreholes were advanced to depths ranging from 5.2 metres below site grades (mbgs) to 8.2 mbgs.  The 
boreholes were drilled with hollow stem continuous flight auger equipment.   

Drilling equipment was supplied and operated by a drilling sub-contractor under the direction and supervision of 
WSP personnel.  Samples were retrieved at regular intervals with a 50 mm O.D. split-barrel sampler driven with a 
hammer in accordance with the Standard Penetration Test (ASTM D 1586) method.  This sampling method recovers 
samples from the soil strata, and the number of blows required to drive the sampler a 0.3 m depth into the 
undisturbed soil (SPT ‘N’ values) gives an indication of the compactness condition or consistency of the sampled 
soil material. The SPT ‘N’ values are indicated on the Borehole Logs - Enclosures 1-12. 

Soil samples were visually classified in the field and re-evaluated by a senior engineer in our laboratory.  All soil 
samples were tested for moisture contents.  Laboratory Grain Size Analyses were carried out on representative 
samples and the results are provided in Laboratory Results - Enclosures 13.  

Water level observations were made during the drilling and in the open boreholes upon the completion of drilling 
operations.  Monitoring wells (50mm diameter) were installed at five (5) borehole locations; WSP returned to the 
site after the drilling operations to obtain groundwater levels at the site. 

Selected soil samples were subjected to chemical analysis to assess the environmental quality of the soils to assist in 
determining off-site disposal options.  Chemical testing results are presented in Appendix C. 
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4 SITE AND SUBSURFACE CONDITIONS 
Details of the subsurface conditions encountered are presented on the Borehole Logs (Enclosures 1-12) and 
summarized in the following sections. It is noted that subsurface conditions can change between boreholes and the 
details provided below refer to soil conditions that were encountered at the borehole locations only. 

4.1 GENERAL SUBSURFACE CONDITIONS 
Based on the results of the field investigation, the subsurface conditions at the borehole locations generally 
comprised a surficial layer of topsoil.  The surficial cover was underlain by both native cohesive and non-cohesive 
deposits, which extended beyond the final depth investigated.  Some of the non-cohesive deposits appeared to be 
reworked and as such are considered to be Disturbed Soils. 

4.1.1 SURFICIAL COVER 

Topsoil was encountered surficially in each of the boreholes; while Disturbed Soils were encountered below the 
topsoil at BH15-01, BH15-05 and BH15-07.  The Disturbed Soils comprised silty sand with trace organic matter and 
roots.  A summary of the thicknesses at each of the borehole locations is summarized below.  

It should be noted that topsoil/Disturbed Soil quantities should not be calculated from the borehole information, as 
large variations in depth may exist between boreholes.   A detailed topsoil/Disturbed Soils layer thickness survey is 
required to determine an accurate evaluation of quantity.   

BOREHOLE MATERIAL 
TYPE DEPTH (cm) 

MATERIAL 
THICKNESS 

(cm) 

15-01 
Topsoil 23 23 

Disturbed Soil 23-80 57 

15-02 Topsoil 18 18 

15-03 Topsoil 13 13 

15-04 Topsoil 13 13 

15-05 
Topsoil 10 10 

Disturbed Soil 10-80 70 

15-06 Topsoil 15 15 

15-07 
Topsoil 15 15 

Disturbed Soil 15-60 45 

15-08 Topsoil 15 15 

15-09 Topsoil 13 13 

15-10 Topsoil 5 5 

15-11 Topsoil 18 18 

15-12 Topsoil 20 20 
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4.1.2 COHESIVE SOIL 

A cohesive deposit of clayey silt resembling Marl was encountered in boreholes BH15-02, BH15-04 and BH15-06 
to BH15-12, at varying depths but generally underlying the topsoil and/or Disturbed Soils. The clayey silt, Marl, 
included some sand to sandy, trace organic matter and occasional shell fragments. The Marl was beige in colour, 
moist and extended to depths ranged between 0.3 meters below existing ground surface (mbgs) to 2.3 mbgs.  

Standard Penetration Tests performed in the Marl deposit yielded ‘N’-values generally ranging from 5 to 16 blows 
per 0.3 m penetration indicating a soft to firm condition.  The measured natural moisture content of the samples 
from these materials ranges from 8% to 41%, indicating moist to saturated condition. 

It should be noted that the Marl deposit encountered throughout the site is not considered suitable for supporting 
structures such as buildings and roads. These deposits should be completely removed in areas where such structures 
are proposed.   

A grain size analyses of one sample of the cohesive deposit acquired from BH15-04/SS4 was completed and the 
gradation curve is presented in Enclosure 13.  A review of the grain size analysis indicates the following ranges of 
clay, silt, sand and gravel percentages: 

— Gravel: 0% 

— Sand: 20% 

— Silt: 52% 

— Clay: 28% 

4.1.3 NON-COHESIVE SOIL 

A non-cohesive deposit comprised of sand to silty sand and sand and gravel was encountered in each of the 
boreholes underlying the surface cover and cohesive Marl deposits. Marl seams or pockets within the non-cohesive 
deposit between 3 cm and 10 cm in thickness were encountered in BH15-05, BH15-06 and BH15-09, as deep as 3.1 
mbgs.   

Standard Penetration Tests performed of the non-cohesive deposits comprised predominantly of sand yielded ‘N’-
values generally ranging from 2 to 100 blows per 0.3 m penetration indicating a very loose to very dense condition.  
More importantly, very loose to loose conditions were encountered within the non-cohesive sand deposits at the 
depths tabulated below. 

BOREHOLE MATERIAL TYPE N VALUES DEPTH (cm) 
MATERIAL 
THICKNESS 

(cm) 

15-03 Sand 7 - 8 10 - 150 140 

15-05 Sand some clayey silt layers 2 - 4 80 - 350 270 

15-06 Sand some clayey pockets  5 310 - 390 80 

15-07 Sand some gravel  4 460 - 540 90 

15-08 Sand 4 20 - 80 60 

15-09 Sand 5 10 - 80 70 

15-10 Sand some silt trace clay 5 300 - 380 80 

15-11 Sand some silt trace gravel  2 - 6 230 - >520 >290 
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The measured natural moisture content of the predominant sand samples ranged from 2% to 27%, indicating moist 
to saturated condition. 

Grain size analyses of samples of the non-cohesive deposits predominantly of sand were acquired from BH15-
07/SS6 and BH15-09/SS5 were completed and the gradation curves are presented in Enclosure 13.  A review of the 
grain size analyses indicates the following ranges of clay, silt, sand and gravel percentages: 

— Gravel: 0% 

— Sand: 95% to 96% 

— Silt: 2% to 5% 

— Clay: 0% to 2% 

Standard Penetration Tests performed of the non-cohesive deposits predominantly comprised of sand and gravel at 
BH15-01, BH15-02, BH15-04, BH15-05 and BH15-12, yielded ‘N’-values generally ranging from 20 to 88 blows 
per 0.3 m penetration indicating a compact to very dense condition.  The measured natural moisture content of the 
samples from these materials ranged from 1% to 18%, indicating moist to saturated condition. 

Grain size analyse of a sample of the non-cohesive deposits predominantly of sand and gravel were acquired from 
BH15-02/SS5 was completed and the gradation curve is presented in Enclosure 13.  A review of the grain size 
analyses indicates the following ranges of clay, silt, sand and gravel percentages: 

— Gravel: 45% 

— Sand: 48% 

— Silt: 5% 

— Clay: 2% 

4.2 GROUNDWATER 
During drilling and at the completion of drilling, groundwater and/or wet soil conditions were found in all boreholes 
at various depths as indicated in the individual borehole logs (Enclosures 1-12).  

The water levels observed in the monitoring wells installed at borehole locations BH 15-01, BH 15-05, BH 15-07, 
BH 15-09 and BH 15-12 between September 3rd and August 23rd, 2016 were recorded at depths ranging between 
0.99 m (BH15-05) and 4.91 m (BH15-09) below the existing ground surface and as high as an approximate 
elevation of 186.63 m (BH15-01) on March 31, 2016. 

A summary of the groundwater conditions encountered at the site are summarized in the tables below.   

 

BOREHOLE DATE 
GROUNDWATER 
DEPTH (MBGS) 

MEASUREMENT 
SOURCE 

15-01 September 9, 2015 ~3.1 Open Borehole 

15-02 September 9, 2015 ~2.2 Open Borehole 

15-03 September 8, 2015 ~3.1 Open Borehole 

15-04 September 8, 2015 ~2.5 Open Borehole 

15-05 September 8, 2015 ~1.4 Open Borehole 

15-06 September 4, 2015 ~2.0 Open Borehole 

15-07 September 4, 2015 ~3.2 Open Borehole 

15-08 September 3, 2015 ~4.0 Open Borehole 
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BOREHOLE DATE 
GROUNDWATER 
DEPTH (MBGS) 

MEASUREMENT 
SOURCE 

15-09 September 3, 2015 ~4.8 Open Borehole 

15-10 September 3, 2015 ~2.4 Open Borehole 

15-11 September 4, 2015 ~1.7 Open Borehole 

15-12 September 9, 2015 ~2.1 Open Borehole 

 

BOREHOLE: BH15-01 BH15-05 BH15-07 BH15-09 BH15-12 

GROUND 
ELEVATION 
(masl) 

~189 ~187 ~187 ~190 ~188 

 Groundwater Level Measurements 

DATE mbgs masl mbgs masl mbgs masl mbgs masl mbgs masl 

Oct. 14, 2015 3.13 185.87 1.48 185.52 3.22 183.78 4.87 185.13 2.20 185.80 

Dec. 31, 2015 3.07 185.93 1.35 185.65 3.19 183.81 4.91 185.09 2.12 185.88 

Jan. 28, 2016 3.01 185.99 1.34 185.66 3.16 183.84 4.91 185.09 2.06 185.94 

Feb. 29, 2016 2.96 186.04 1.28 185.72 3.12 183.88 4.88 185.12 2.02 185.98 

Mar. 31, 2016 2.37 186.63 0.99 186.01 2.77 184.23 4.54 185.46 1.44 185.56 

Apr. 30, 2016 2.51 186.49 1.15 185.85 3.17 183.83 4.38 185.62 1.56 185.44 

May 31, 2016 2.70 186.30 1.25 185.75 3.27 183.73 4.44 185.56 1.74 185.26 

Jun. 10, 2016 2.75 186.25 1.24 185.76 3.09 183.91 4.48 185.52 1.80 185.20 

Jun. 30, 2016 2.85 186.15 1.33 185.67 3.11 183.89 4.50 185.50 1.91 185.09 

Jul. 31, 2016 2.95 186.05 1.44 185.56 3.14 183.86 4.56 185.44 2.04 185.96 

Aug. 23, 2016 3.02 185.98 1.42 185.58 3.13 183.87 4.62 185.38 2.11 185.89 

It should be noted that the groundwater levels can vary and are subject to seasonal fluctuations in response to major 
weather events.   
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5 DISCUSSIONS/RECOMMENDATIONS 

5.1 GENERAL 
The following recommendations for the proposed site development are based on the information obtained from the 
borehole investigation and laboratory testing, which we believe fairly represents the subsurface conditions of the 
site.  These recommendations are intended for the guidance of the design engineer to establish constructability and 
should not be construed as instructions to contractors.  If significant differences in the subsurface conditions 
described above are found, we request to be contacted immediately to review and revise our findings and 
recommendations, if necessary. 

The construction methods described in this report must not be considered as being specifications or 
recommendations to the prospective contractors, or as being the only suitable methods.  Prospective contractors 
should evaluate all the information, obtain additional subsurface information as they might deem necessary and 
should select their construction methods, sequencing and equipment based on their own experience in similar 
ground conditions.  The readers of this report are also reminded that the conditions are known only at the borehole 
locations and in view of the generally wide spacing of the boreholes, conditions may vary significantly between 
boreholes. 

5.2 SITE BACKGROUND 
The subject property is situated on a relatively flat to gently sloping terrain, and abuts Golf Course Road, Marlwood 
Avenue and Masters Lane on the west side, Birdie Court, Britton Court, Mulligan Lane on the north side.  The 
residential development of Park Place is located along the south boundary and Marl Lake is located along the east 
boundary.  The property currently occupies Marlwood Golf and Country Club.   

Based on the results of the field investigation, the subsurface conditions at the borehole locations generally 
comprised a surficial layer of topsoil and Disturbed Soils.  The surface cover was underlain by native cohesive and 
non-cohesive deposits of clayey silt, Marl, sand to silty sand and sand and gravel. Sandy soils predominate the site 
and are encountered in all boreholes.  Marl was encountered in boreholes BH15-02, BH15-04 and BH15-06 to 
BH15-12 and extended to depths ranged between 0.3 mbgs to 2.3 mbgs surface.   

Groundwater levels varied across the site and measured as high as 1.4 mbgs. 

It is understood that the proposed development will consist of single-family residential dwellings and will include 
internal roads, associated municipal sewers and water supply.  Although the previously proposed new clubhouse is 
not included in the updated Preliminary drawings, we understand that the construction of a SWMP and Pumping 
Station is being considered within Blocks 52 and 54, respectively.  The layout plan of the proposed development as 
shown on the R.J. Burnside preliminary drawings are provided in Appendix A. Neither detailed drawings nor Plan 
and Profile drawings have not been prepared yet, as such, the proposed footing founding elevations of the proposed 
construction and the invert of the site services is not known to us at the time of writing this report.   

5.3 SITE PREPARATION AND GRADING 
Removal of all topsoil, Disturbed Soils and/or Marl as well as any fill materials in both cut and fill areas will be 
required to facilitate future development of the site.  To avoid settlement of the proposed structures, the Disturbed 
Soils and Marl deposits must be completely removed.  

The thicknesses and extents of unsuitable soil should be further refined across the site, it is therefore recommended 
that a test pit program be completed at the site by WSP prior to construction.  Regarding the reuse of the site topsoil 
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and fill, these materials may be reused in landscaping applications or other non-structural fill applications.  WSP 
should be contacted to review all proposed topsoil and fill reuse on site.   

Any fill required for re-grading the site or backfill should be select, clean material, free of topsoil, organic or other 
foreign and unsuitable matter.  It should be noted that some of the excavated native materials will be wet and must 
be aerated and left to dry out before they can be used as backfill.  Non-structural fill should be placed in thin layers 
and compacted to at least 95% of its SPMDD.  The degree of compaction should be increased to 98% within the top 
1.0 m of the subgrade, or as per Town Standards.  The compaction of the new fill should be checked by frequent 
field density tests. 

It is unknown if engineered fill will be required at the site to facilitate grading.  If fill thicknesses greater than 1 m 
are required at the site, WSP should be contacted to provide input toward potential long-term consolidation of the 
cohesive deposits.   

After the completion of the required stripping and removal of all unsuitable materials, the sub-grade should be 
proof-rolled and inspected by experienced WSP geotechnical engineering personnel. The proof-rolling and 
compaction of the exposed sub-grade is recommended to be conducted using a vibratory compactor with a minimum 
static weight of 10 tonnes.  The proof-rolling program should consist of a minimum of six (6) passes per unit area 
and be tested to assure that the sub-grade is compacted to a minimum of 98% of the exposed material’s Standard 
Proctor Maximum Dry Density (SPMDD).  Any loose/soft or wet areas identified at the time of proof-rolling that 
cannot be uniformly compacted are recommended to be sub-excavated and backfilled with approved engineered fill 
consistent with the recommendations provided in Appendix B.   

Where engineered fill is required to develop the design grades and elevations or for use in backfilling excavations 
created through the removal of unsuitable materials or soils as described above, the excavated on-site materials may 
be re-used, subject that these are free of organic and other unsuitable materials and have appropriate moisture 
content.  Boulders or cobbles greater than 200 mm in size should be removed from the fill prior to or during 
placement.   

Alternatively, Ontario Provincial Standard Specification (OPSS) Granular B – Type I, OPSS Select Subgrade 
Material (SSM) or approved equal may be used. 

All fill materials imported to the site must meet all applicable municipal, provincial and federal guidelines and 
requirements associated with environmental characterization of the materials. 

Engineered fill is to be placed in maximum 200 mm thick loose lifts under full time supervision of qualified 
geotechnical personnel.  Each lift is to be uniformly compacted to achieve a minimum of 100% of the material’s 
SPMDD.  Additional information related to the placement and compaction of engineered fill can be found in 
Appendix B.   

5.4 TEMPORARY EXCAVATIONS AND GROUNDWATER 
CONTROL 

The details for the proposed services installations are not available at the time of preparing this report.  The 
recommendations provided below assume that conventional depths for services will be carried out (approximately 
3 m to 5 m below existing site grades).  

Based upon the subsurface conditions at the borehole locations, excavations can be carried out with heavy hydraulic 
back-hoes.  It is recommended that provision be carried in the contract for the excavation and disposal of 
obstructions on site, including cobbles and boulders.   

All temporary excavations must be carried out in accordance with the Occupational Health and Safety Act (OHSA).  
In accordance with OHSA, the soils (assuming they are above the groundwater table or properly dewatered) would 
be classified as a Type 3 soil. Below the groundwater level the soil would be classified as a Type 4 soil. If space 
limitations exist due to adjacent structures or facilities, consideration could be given to the construction of a 
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temporary support system to provide protection to the structures and/or facilities.  All excavated spoil should be 
placed at least the depth of the trench away from the edge of the trench for safety reasons. 

As noted above, at the time of investigation, the groundwater levels were encountered between 1.4 mbgs and 4.9 
mbgs below the existing grades.  Dewatering will be required for any excavation in the sand to silty sand, or sand 
and gravel deposits below the water table.  Where the anticipated trench base is below the groundwater level, 
positive dewatering such as well points/eductors will be required to lower the water table to at least 1.0 m below the 
excavation base.  Otherwise, it will result in an unstable base and flowing sides.   

As such, depending on site grading requirements and excavation depths there is a strong likelihood that dewatering 
will be required at the Site and an Environmental Activity and Sector Registry (EASR) or a Permit to Take Water 
(PTTW) will be required for the excavations for general servicing and deep replacement of unsuitable soil / fill.  It 
should be noted that the requirements for a PTTW, issued by the Ontario Ministry of the Environment and Climate 
Change (MOECC) have recently changed; daily water takings of 50 m3/day require registration of the MOECC 
EASR database, and daily water takings of 400 m3/day require a PTTW.  Both the EASR and the PTTW require a 
hydrogeological assessment report to support the specific application. In addition, a permit to discharge the collected 
water to the sewer system/water body will be required from the applicable agency. 

In the planning of the excavation and shoring of trenches, the presence of any adjacent existing buried service pipes 
should be considered.  In addition to the stability of any existing adjacent pipes, which must be maintained without 
detrimental settlements; the backfill in these trenches and especially the granular bedding surrounding the existing 
service pipes, manholes, etc. may be a source of water, which, if encountered, must be dealt with.   

In the sand to silty sand deposits where the soil exhibits dilatancy during construction and due to the high 
groundwater levels encountered, the soils may have to be stabilized.  Any form of soil stabilization and/or 
dewatering to facilitate construction (e.g. well points, etc.) must be designed and performed being cognizant of the 
fact that dewatering may induce settlements of existing structures in the vicinity, including existing service pipes.  
Although unlikely, basal instability could possibly occur if a relatively coarser stratum (such as silty sand with 
gravel) under excess hydrostatic pressure occurs below the base of an excavation comprised of relatively impervious 
soils (e.g. sandy silt/clayey silt/silty clay).  Should this occur, these layers must be depressurized.  For this reason, 
the bases of the excavated trenches should be monitored for evidence of basal heave. 

For all these reasons, it would be prudent to open the trenches in relatively short sections and carry out the laying of 
the pipe and backfilling expeditiously in order to reduce the length of time the trench would be open. It is further 
recommended that the excavations for service trenches below the groundwater table be carried out in short sections 
using a suitable ‘geofabric’ below the bedding (fine migration prevention) and backfilling the trench section 
immediately after service placement.   

We provide the following soil parameters to determine the earth pressure acting on the sheeting and bracing. 

γ = Unit weight of soil above groundwater table, assuming 20 kN/m3; 

γ1 = Submerged unit weight of soil below water table, assuming 10 kN/m3; 

A determination of the actual lateral earth pressure can be provided, if required, after design has been finalized. 

5.5 PIPE BEDDING AND COVER 
The native soils above the groundwater level, or properly dewatered if encountered below the groundwater level, 
will provide adequate support for the sewer pipes and allow the use of normal Class B type bedding.  The 
recommended minimum thickness of granular bedding below the invert of the pipes is 150 mm.  The thickness of 
the bedding may, however, be increased depending on the pipe diameter or in accordance with local standards or if 
wet or weak subgrade conditions are encountered, especially when the soil at the trench base level consists of wet, 
dilatant silt.  The bedding material should consist of well graded granular material such as Granular ‘A’ or 
equivalent.  After installing the pipe on the bedding, a granular surround of approved bedding material, which 
extends at least 300 mm above the obvert of the pipe, or as set out by the local authority or municipality, should be 
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placed. It is recommended that WSP be on site during excavations to assess the suitability of the subgrade materials 
to support the pipes.   

If localized wet trench conditions are encountered, a uniformly graded clear stone may be used provided a suitable, 
approved filter fabric (geotextile) is placed in conjunction with the clear stone.  The geotextile must extend 
underneath the clear stone, along the sides of the trench, and wrapped on top of the clear stone such that the clear 
stone is fully wrapped by the geotextile.  A minimum geotextile overlap of 1 m is required; alternatively stitching 
of the geotextile could be considered.   

Alternatively, localized, wet and unstable soils encountered within generally stable soil zones can be commonly 
stabilized by ‘punching’ a 50 mm well graded crusher run limestone pad into the soft subgrade prior to bedding 
placement.  The thickness of the ‘pad’ will depend on field conditions and should be examined by WSP personnel 
during the construction operations.   

In areas where the soils become wet, unstable and dilatant (easily disturbed) such as saturated silts, careful 
construction techniques and dewatering should be followed, as discussed earlier.  If the pipes are laid on disturbed, 
dilatant soil, significant post-construction settlements could occur after the trenches are backfilled.  In such cases, 
the bottom of the trenches will have to be stabilized by dewatering. 

Sewer pipe bedding recommended for wet, unstable soils is a Class ‘A’ bedding.  The rigid concrete bedding (lean 
mix) should be laid from manhole to manhole and this concrete ‘pad’ may sit directly on disturbed native subgrade.  
In isolated situations, where exposed subgrade tends to be wet and unstable, the concrete ‘pad’ should be poured on 
a HL-6 stone layer.  It is recommended that the HL-6 bed be encircled with an approved filter fabric to prevent the 
migration of fines.   

Where the sewer pipe is placed in water bearing soils below the water table, the joints connecting the sewer sections 
should be very well sealed to prevent piping of fines into the sewer pipe and manhole catch basin risers.   

5.6 TRENCH BACKFILL 
Approved excavated soils can be used as construction backfill provided their moisture content at the time of 
placement is within 2% of the optimum moisture content and that the soils do not contain organic content.  Some 
moisture conditioning may be required is excess pore air and pore water pressures are generated during compaction 
process. If bulking is noted, delaying the placement of subsequent lifts may be necessary, to allow for the dissipation 
of such induced excess pressures. Boulders or cobbles greater than 200 mm in size should be removed from the 
trench backfill.  WSP should be on site during all trench backfilling operations to confirm the suitability of the 
material being used.   

For the granular soils, smooth drum type vibratory rollers are recommended. Cohesive soils, if encountered, should 
be compacted with sheepsfoot type vibratory compactors. The trench backfill should be placed in maximum 0.3 m 
lift thickness and compacted to at least 98 percent of its SPMDD.  Trench backfilling operations should be avoided 
during freezing weather.   

It is preferable that the native soils be re-used from approximately the position at which they are excavated so that 
frost response characteristics of the soils after construction remain essentially similar.  If required, consideration 
may also be given to backfilling trenches with a well graded, compacted granular soil such as Granular ‘B’ material 
or Select Subgrade Material. The use of such material, if thoroughly compacted, would reduce the post construction 
settlements to a negligible amount and may also expedite the compaction process. In this instance, however, frost 
response characteristics of non-frost susceptible granular fill and the frost susceptible indigenous soils would be 
different giving rise to differential frost heave. In this case, it would be prudent to use as backfill the on-site 
excavated naturally occurring soils to match the existing conditions within the frost zone (i.e. within about 1.5 m 
below the road surface elevation) as well as to provide a frost taper zone (i.e. to provide a zone of taper to prevent a 
sudden change in frost heave characteristics to reduce the effects of frost heave). 

It should be noted that the excavated soils are subject to moisture content increase during wet weather which would 
make these materials too wet for adequate compaction. Stockpiles should therefore be compacted at the surface or 
be covered with tarpaulins to help minimize moisture uptake.  
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The degree of compaction of the trench backfill under the roads or other areas where future settlements would be of 
concern should be at least 98% Standard Proctor Maximum Dry Density (SPMDD) within 2 m of the road surface. 
The granular pavement sub-base and base materials should be compacted to at least 100% of their respective 
SPMDD. 

5.7 PAVEMENT DESIGN 
The investigation has shown that the predominant subgrade soils encountered at the site, after stripping any topsoil, 
Disturbed Soils, Marl, organic matter or otherwise unsuitable soil will be non-cohesive deposits, or possibly newly 
compacted fill.   

Prior to the placement of granular materials as part of the pavement structure, the subgrade should be prepared and 
heavily proof-rolled under the supervision of WSP.  Any poorly performing areas should be sub-excavated and 
replaced with either granular earth fill approved by WSP or imported Granular B, Type I material conforming to the 
requirements of OPSS.   

Based on the above and if traffic usage will be residential minor local, the following minimum pavement thickness 
is recommended: 

PAVEMENT LAYER COMPACTION 
REQUIREMENTS LOCAL ROADS COLLECTOR ROADS  

Asphaltic Concrete 

92.0 to 96.5% 

Maximum Relative Density 
(MRD) 

40 mm HL 3 or 50 mm HL 3 

50 mm HL 8 90 mm HL 8 

OPSS Granular A Base 100% SPMDD 200 mm 200 mm 

OPSS Granular B 100% SPMDD 300 mm 400 mm 

 

We note that the pavement design noted above should be considered preliminary only.  If required, a more refined 
pavement structure design can be performed based on specific traffic data and design life requirements and will 
involve specific laboratory tests to determine frost susceptibility and strength characteristics of the subgrade soils, as 
well as specific data input from the client.  

The site subgrade and weather conditions (i.e. if wet) at the time of construction may necessitate the placement of 
geogrid/filter fabric and/or thicker granular sub-base layer in order to facilitate the construction.  Furthermore, heavy 
construction equipment may have to be kept off the newly constructed roads before the placement of asphalt and/or 
immediately thereafter, to avoid damaging the weak subgrade by heavy truck traffic. 

Installation of full-length subdrains is required on all roads.  The subdrains should be properly filtered to prevent the 
loss of (and clogging by) soil fines. 

All paved surfaces should be sloped to provide satisfactory drainage towards catch basins.  All water trapped in the 
granular sub-base materials should be drained rapidly towards subdrains or other interceptors. 
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5.8 PRELIMINARY FOUNDATION RECOMMENDATIONS 
Details of the proposed development such as underside of footing elevations were not available at the time when this 
report was prepared.  When this information is available, the recommendations provided below should be reviewed 
by WSP to confirm that the recommendations are still valid based on the design information.   

Currently, it is our understanding that single family residential dwellings are proposed to be constructed as well as a 
Pumping Station situated in Block 54.    

Based on the borehole information, the proposed structures can be supported by conventional spread and strip 
footings founded on either undisturbed native soils or engineered fill.  

5.8.1 FOOTINGS ON NATIVE SOILS 

Boreholes BH15-01 to BH15-05 and BH15-08 to BH15-10 and BH15-12 advanced in the proposed residential 
development area revealed native sand and sand and gravel below the surface cover and deposits of Disturbed Soil 
and/or Marl. While boreholes BH15‐06 and BH15‐07 were advanced in the area that was previously being 
considered for a clubhouse relocation which revealed subsurface conditions comprised of similar materials.  

Although the Pumping Station was not included at the time of the geotechnical field work, Borehole BH15-05 was 
situated relatively close to the proposed Pumping Station. Borehole BH15‐05, revealed loose to very loose sand 
extended to an approximate depth of 3.5 mbgs. It is currently understood that the inlet for the station will be at an 
elevation of approximately 183.25 m which will require a cut in the order of 4.0 mbgs.  

Based upon field testing and observations, it is our considered opinion that proposed structures may be supported by 
conventional spread and strip footings founded on the compact undisturbed sand and sand and gravel. 
Furthermore, Standard Penetration Testing has established that a Design Bearing Resistance of at least 75 kPa at the 
Serviceability Limit States (SLS), and for a factored geotechnical resistance of 125 kPa at the Ultimate Limit States 
(ULS). 

The bearing values and the corresponding founding elevations at the borehole locations are summarized on Table 1. 

BH NO. MATERIAL 

BEARING 
CAPACITY AT 
SLS (KPA) 

FACTORED 
GEOTECHNICAL 
RESISTANCE AT 
ULS (KPA) 

MINIMUM DEPTH 
BELOW EXISTING 
GROUND (M) NOTE (IF ANY) 

BH15-01 Sand 100 150 0.9 Reworked soil in area 

BH15-02 Sand 150 225 0.9 Marl in area 

BH15-03 Sand 150 225 1.6 Fill in area 

BH15-04 Sand 150 225 2.1 Marl in area 

BH15-05 Sand 150 225 3.5 Very loose soil in area 

BH15-06 Sand 150 225 0.9 Marl in area 

BH15-07 Sand 100 150 1.8 Marl in area 
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BH NO. MATERIAL 

BEARING 
CAPACITY AT 
SLS (KPA) 

FACTORED 
GEOTECHNICAL 
RESISTANCE AT 
ULS (KPA) 

MINIMUM DEPTH 
BELOW EXISTING 
GROUND (M) NOTE (IF ANY) 

BH15-08 Sand 100 150 1.8 Marl in area 

BH15-09 Sand 150 225 2.4 Marl in area 

BH15-10 Sand 150 225 0.6 Marl in area 

BH15-11 Sand 75 125 0.7 Marl in area 

BH15-12 Sand 150 225 1.1 Marl in area 

Variations in the soil conditions are expected in between the borehole locations, and during construction, the soil 
bearing pressures should be confirmed by the Geotechnical Engineer. 

Foundations designed to the specified bearing capacities at the serviceability limit states (SLS) are expected to settle 
less than 25 mm total and 20 mm differential. 

5.8.2 FOUNDATIONS ON ENGINEERED FILL  

For the construction of single-family dwellings, where the grades need to be raised, proposed structures may be 
supported by spread and strip footings founded on engineered fill. The engineered fill can provide a geotechnical 
reaction of 75 kPa at SLS, and a factored geotechnical resistance of 125 kPa at ULS, provided the requirements for 
the Construction of Engineered Fill as provided in Appendix B are adhered to.   

Prior to the placement of the engineered fill, all unsuitable soils and surficially softened/loosened native soils must 
be removed and the exposed subgrade proof-rolled.  Any soft spots revealed during proof-rolling must be sub-
excavated and re-engineered. To reduce the risk of improperly placed engineered compacted fill, full-time 
supervision of the contractor is essential.  

Where engineered fill is used to support the foundations, the floor slab can also be supported by engineered fill. 

5.8.3 GENERAL FOUNDATION COMMENTS 

All footings exposed to seasonal freezing conditions should be provided with at least 1.5 m of earth cover or 
equivalent thermal insulation against frost.  It is recommended to keep footings as high as possible to avoid or 
minimize penetration below groundwater levels while considering the minimum frost cover requirement.   

Where it is necessary to place footings at different levels, the upper footing must be founded below an imaginary 10 
horizontal to 7 vertical line drawn up from the base of the lower footing.  The lower footing must be installed first to 
help minimize the risk of undermining the upper foundations.   

Silty soils at the base of footings can be easily disturbed by construction machinery and foot traffic or lose their 
strength in contact with surface water. We recommend that an allowance be made for placing a 50-mm thick skim 
coat of low-strength concrete on the founding subgrade immediately after its approval, to prevent its disturbance by 
construction activities and from ground or surface water, where necessary.  

During winter construction, foundations and slab on grades must not be poured on frozen soil.  Foundations must be 
adequately protected always from cold weather and freezing conditions. 
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In the vicinity of the existing buried utilities, all footings must be lowered to undisturbed native soils, or 
alternatively the services must be structurally bridged. 

Based upon preliminary findings, dewatering will be required for any excavation in the sand to silty sand, or gravelly 
sand below the water table level.  Otherwise, it will result in an unstable excavation base and flowing sides.  The 
groundwater table must be lowered one (1) meter below the lowest excavation level. Test pits should be carried out in 
the area prior to the excavation to further explore the groundwater and seepage conditions.  A specialized dewatering 
contractor should install the dewatering system. 

Standard geotechnical site investigations will not determine dewatering requirements for situations where there is 
planned excavation or construction below the groundwater table.  To quantify conditions for dewatering purposes 
and to apply for required permits, both for construction and long-term drainage, hydrogeological study and carefully 
controlled pumping tests are necessary to adequately engineer a construction dewatering system and/or permanent 
groundwater control. WSP advises that the geotechnical conditions at this site require such hydrogeological study 
and analysis.  The company is qualified and prepared to undertake this analysis upon proper authorization.  
Otherwise WSP accepts no responsibility for the design and construction of the dewatering details.  

Depending on site grading requirements and excavation depths an Environmental Activity and Sector Registry 
(EASR) or a Permit to Take Water (PTTW) may be required for the excavations.  A hydrogeological investigation 
would assess potential dewatering rates and determine the need for an EASR or PTTW from the MOECC, and is 
recommended for this site. 

It is essential that imported free-draining OPSS Granular ‘B’ type fill be used as backfill against foundation walls 
and used as ‘under-floor’ (structural fill).  Backfilling of the footing wall excavations (and under-floor) is 
recommended to be placed in 200 mm thick lifts, compacted to 100% SPMDD to proposed sub-grade elevations 
(Figure 2).   

It should be noted that the recommended geotechnical resistances have been calculated by WSP from the borehole 
information for the preliminary design stage only.  Additional input may be required as new design information 
becomes available and is refined.  For example, more specific information is available with respect to conditions 
between boreholes when construction is underway.  In this regard, the interpretation between boreholes and the 
recommendations of this report must therefore be checked through field inspections provided by WSP to validate the 
information for use during the construction stage. 

5.9 EARTHQUAKE CONSIDERATIONS 
The parameters for determination of Site Classification for Seismic Site Response are set out in Table 4.1.8.4A of 
the Ontario Building Code (2012). The classification is based on the determination of the average shear wave 
velocity in the top 30 meters of the site stratigraphy, where shear wave velocity measurements have been taken or 
alternatively estimated based on rational analysis of un-drained shear strength or penetration resistance.  

It is our opinion that the Average Standard Penetration Resistance (N60) can be taken as between 15 and 50. 
Therefore, for seismic design purposes, the site designation for seismic analysis is Class D (OBC 4.1.8.4 Table 
4.1.8.4.A.).   

5.10 FLOOR SLAB CONSTRUCTION AND DRAINAGE 
If basements are being considered in the proposed design of the residential buildings and/or clubhouse, these floor 
slabs as well as the lowest slab of the Pumping Station can be supported on the stripped prepared grade.  The floor 
slabs can be supported on grade provided the base is thoroughly proof rolled and any soft and unstable areas 
detected are sub-excavated and replaced with compacted fill materials. Fill required to raise the grade can consist of 
inorganic soil, placed in shallow lifts and compacted to at least 98 percent of Standard Proctor Maximum Dry 
Density (SPMDD).     
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For bedding and moisture barrier purposes, a 200-mm thick layer of 19 mm clear crushed stone must be provided 
under the concrete basement floor slab.  Where wet and/or fine-grained soil conditions exist, the moisture barrier 
should be separated from the subgrade by a geotextile fabric to avoid loss of soil/fines and settlement problems.   

Where the floor slab is below the water table, the foundation walls must be water proofed and both perimeter and 
underfloor drainage must be installed. A typical drainage and excavation scheme are shown on Figure 2. As sandy 
soils with varying silt content are exposed below the groundwater table, filter cloth such as Terrafix 270R or 
equivalent must cover the subgrade, all drains, clear stone and other openings. 

It is recommended to keep footings as high as possible to avoid or minimize penetration below groundwater levels, 
as de-watering will be required below the groundwater table. 

5.11 INFILTRATION CHARACTERISTICS 
Graphical depictions of the laboratory grain size analysis performed on samples recovered from the boreholes are 
attached as Enclosure 13.  Based on the gradation results, the materials encountered are tabulated below. 

MATERIAL BOREHOLE SAMPLE PERMEABILITY 
(CM/SEC) 

PERCOLATION 
TIME 

PERMEABILTY 
(MIN/CM) 

COMMENT 

Sand and Gravel BH15-02, Sample 5 10-1 to 10-3 2 to 10* Below groundwater level 

Marl BH15-04, Sample 3 -- -- Unsuitable  

Sand BH15-07, Sample 6 10-1 to 10-3 2 to 8* Below groundwater level 

Sand BH15-09, Sample 5 10-1 to 10-3 2 to 8 In an unsaturated state 

*Applicable to unsaturated soil 

We note that the Percolation Time (“T” time) or Permeability of the subsoil sampled was estimated. The material, as 
defined in the Ministry of the Environment Manual of Policy, Procedures and Guidelines for Onsite Sewage 
Systems, in the appendices 6.3.1 and 6.3.2, mostly resembles soil with medium permeability. We must state that this 
value is strictly for an unsaturated soil.   

The value is solely based on the grain size distribution analysis shown in appendices 6.3.1 and 6.3.2 in the Ministry 
of the Environment Manual of Policy, Procedures and Guidelines for Onsite Sewage Systems.  Furthermore, the 
estimate provided is indicative of the sample in a disturbed state only.  We must emphasize that factors between 
boreholes such as, but not limited to, structure, consistency, density, organic content and degree of saturation 
influence the estimates.  

An accurate analysis of soil infiltration characteristic is best determined with on-site permeameter testing at the 
location and level of the proposed infiltration condition. 

5.12 CHEMICAL CHARACTERIZATION OF SOILS 
Forty-four (44) selected soil samples and five (5) duplicate samples (DUP 1 to DUP 5) were collected from the 
geotechnical boreholes advanced on the property in September 2015 to assess the environmental quality of the soils, 
to assist in determining off-site disposal options.  The chemical testing report and results are enclosed in Appendix 
C. 
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5.13 DESIGN REVIEW, TESTING AND INSPECTIONS 
WSP requests to be afforded the opportunity to complete a final review of the proposed development discussed in 
this report to verify that geotechnical recommendations are appropriate.  If not given this opportunity, we cannot 
assume liability for omissions, misinterpretations or deficiencies in our recommendations. 

WSP should be contacted to provide geotechnical testing and inspections during construction operations.  Exposed 
subgrade soils for all structures are to be inspected to confirm the material is stable and competent.  Inspections of 
seepage and groundwater conditions during construction are also required, as discussed in this report.  Testing and 
inspections for general QA/QC are to include sampling and laboratory testing of fill materials and asphalt, 
compaction testing for the placement of fill materials and asphalt, and field and laboratory testing of concrete 
(including mix design reviews) 
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ENCLOSURES 1 – 12: BOREHOLE LOGS 
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 FIGURE 1: BOREHOLE LOCATION PLAN 
 FIGURE 2: BACKFILL AND BASEMENT DRAINAGE PLAN 
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DRAWING No. 11 TO BE INSTALLED IN EACH LOT IN LOWEST

REAR YARD CORNER, CONSERVATIVELY ASSUMED HOUSE

LOT COVERAGE OF 40% (TYP.)

NOTES:

1. 25mmØ PE160 WATER SERVICE CONNECTION TO BE INSTALLED

AS PER OPSD 1104.010, WITH APPROVED SERVICE SADDLE

2. SANITARY SERVICE CONNECTION TO BE INSTALLED AS PER

TOWN STANDARD DRAWING No. 12 (TYP.)
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APPENDIX 
 

 

B ENGINEERED 
FILL 



 

GENERAL REQUIREMENTS FOR ENGINEERED FILL 

Compacted imported soil that meets specific engineering requirements and is free of organics and debris 

and that has been continually monitored on a full-time basis by a qualified geotechnical representative is 

classified as engineered fill.  Engineered fill that meets these requirements and is bearing on suitable 

native subsoil can be used for the support of foundations.  

Imported soil used as engineered fill can be removed from other portions of a site or can be brought in 

from other sites.  In general, most of Ontario soils are too wet to achieve the 100% Standard Proctor 

Maximum Dry Density (SPMDD) and will require drying and careful site management if they are to be 

considered for engineered fill.  Imported non-cohesive granular soil is preferred for all engineered fill.  For 

engineered fill, we recommend use of OPSS Granular ‘B’ sand and gravel fill material. 

Adverse weather conditions such as rain make the placement of engineered fill to the required degree of 

density difficult or impossible; engineered fill cannot be placed during freezing conditions, i.e. normally not 

between December 15 and April 1 of each year. 

The location of the foundations on the engineered fill pad is critical and certification by a qualified 

surveyor that the foundations are within the stipulated boundaries is mandatory.  Since layout stakes are 

often damaged or removed during fill placement, offset stakes must be installed and maintained by the 

surveyors during the course of fill placement so that the contractor and engineering staff are continually 

aware of where the engineered fill limits lie.  Excavations within the engineered fill pad must be backfilled 

with the same conditions and quality control as the original pad. 

To perform satisfactorily, engineered fill requires the cooperation of the designers, engineers, contractors 

and all parties must be aware of the requirements.  The minimum requirements are as follows, however, 

the geotechnical report must be reviewed for specific information and requirements. 

1. Prior to site work involving engineered fill, a site meeting to discuss all aspects must be 

convened.  The surveyor, contractor, design engineer and geotechnical engineer must attend the 

meeting.  At this meeting, the limits of the engineered fill will be defined.  The contractor must 

make known where all fill material will be obtained from and samples must be provided to the 

geotechnical engineer for review, and approval before filling begins. 

2. Detailed drawings indicating the lower boundaries as well as the upper boundaries of the 

engineered fill must be available at the site meeting and be approved by the geotechnical 

engineer. 

3. The building footprint and base of the pad, including basements, garages, etc. must be defined by 

offset stakes that remain in place until the footings and service connections are all constructed.  

Confirmation that the footings are within the pad, service lines are in place, and that the grade 

conforms to drawings, must be obtained by the owner in writing from the surveyor and WSP 

Canada Inc.  Without this confirmation no responsibility for the performance of the structure can 

be accepted by WSP Canada Inc.  Survey drawing of the pre and post fill location and elevations 

will also be required. 

4. The area must be stripped of all topsoil and fill materials. Subgrade must be proof-rolled.  Soft 

spots must be dug out.  The stripped native subgrade must be examined and approved by a WSP 

Canada Inc. engineer prior to placement of fill. 



 

5. The approved engineered fill material must be compacted to 100% Standard Proctor Maximum 

Dry Density throughout.  Engineered fill should not be placed during the winter months.  

Engineered fill compacted to 100% SPMDD will settle under its own weight approximately 0.5% 

of the fill height and the structural engineer must be aware of this settlement.  In addition to the 

settlement of the fill, additional settlement due to consolidation of the underlying soils from the 

structural and fill loads will occur and should be evaluated prior to placing the fill. 
 
6. Full-time geotechnical inspection by WSP Canada Inc. during placement of engineered fill is 

required.  Work cannot commence or continue without the presence of the WSP Canada Inc. 
representative. 

 
7. The fill must be placed such that the specified geometry is achieved.  Refer to the attached 

sketches for minimum requirements. Take careful note that the projection of the compacted pad 
beyond the footing at footing level is a minimum of 2 m.  The base of the compacted pad extends 
2 m plus the depth of excavation beyond the edge of the footing. 

 
8. A bearing capacity of 150 kPa at SLS (225 kPa at ULS) can be used provided that all conditions 

outlined above are adhered to.  A minimum footing width of 500 mm (20 inches) is suggested and 
footings must be provided with nominal steel reinforcement. 

 
9. All excavations must be done in accordance with the Occupational Health and Safety Regulations 

of Ontario. 
 
10. After completion of the engineered fill pad a second contractor may be selected to install footings.  

The prepared footing bases must be evaluated by engineering staff from WSP Canada Inc. prior 
to footing concrete placements.  All excavations must be backfilled under full time supervision by 
WSP Canada Inc. to the same degree as the engineered fill pad.  Surface water cannot be 
allowed to pond in excavations or to be trapped in clear stone backfill.  Clear stone backfill can 
only be used with the approval of WSP Canada Inc. 

11. After completion of compaction, the surface of the engineered fill pad must be protected from 
disturbance from traffic, rain and frost.  During the course of fill placement, the engineered fill 
must be smooth-graded, proof-rolled and sloped/crowned at the end of each day, prior to 
weekends and any stoppage in work in order to promote rapid runoff of rainwater and to avoid 
any ponding surface water.  Any stockpiles of fill intended for use as engineered fill must also be 
smooth-bladed to promote runoff and/or protected from excessive moisture take up. 

12. If there is a delay in construction, the engineered fill pad must be inspected and accepted by the 
geotechnical engineer.  The location of the structure must be reconfirmed that it remains within 
the pad. 

13. The geometry of the engineered fill as illustrated in these General Requirements is general in 
nature.  Each project will have its own unique requirements.  For example, if perimeter sidewalks 
are to be constructed around the building, then the projection of the engineered fill beyond the 
foundation wall may need to be greater. 

 

 

 



 

14. These guidelines are to be read in conjunction with WSP Canada Inc. report attached. 
 

 

Engineered Fill 
Full Time Inspection 

During Placement by WSP 

Competent Natural Soil 

To Be Confirmed by WSP 

* Backfill in this area to be as per WSP report.  
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Project: 10002397-110 October 7, 2015 

Marlwood Golf and Country Club 

31 Marlwood Avenue 

Wasaga Beach, Ontario 

L9Z 1S8 
 

Attention: Mr. Alex Smardenka 

 

Re: Soil Quality Assessment Letter   

Marlwood Golf and Country Club, Wasaga Beach, Ontario 

SPL Consultants (SPL) was retained by Marlwood Golf and Country Club to provide a soil quality  

assessment  at the Marlwood Golf and Country Club  in Wasaga Beach, Ontario. 

In order to assess options for potential offsite disposal of soils during the proposed residential 

development, a total of forty-four (44) soil samples and five (5) duplicate soil samples (DUP 1 to DUP 5) 

were collected from the geotechnical boreholes advanced on the property in September 2015.  The 

borehole locations are shown on the attached Figure 1.  Soil samples  were collected by SPL and submitted 

for analysis of Organochlorine pesticides (OC Pesticides), metals and inorganics (M&Is), petroleum 

hydrocarbons (PHCs) and volatile organic compounds (VOCs), as set out in O.Reg. 153/04 as amended, 

Section XV.1 of the Environmental Protection Act (EPA).  The Certificates of Analysis are attached.  

Sampling  locations and parameters analyzed are provided in the following table. 

TABLE 1:  SOIL QUALITY SAMPLING AND ANALYSIS PROGRAM 

Sample ID Sample Date Parameter(s) Location Depth (mbg) 

BH15-01 
SS1 

September 9, 
2015 

OC Pesticides 
South portion of the 

site 

0-0.6 
Top soil overlying sandy 
silt with trace organics 

BH15-01 
SS2 

September 9, 
2015 

OC Pesticides, 
M&Is 

South portion of the 
site 

0.8-1.4 
Sand, trace silt 

BH15-01 
SS5 

September 9, 
2015 

PHCs, VOCs 
South portion of the 

site 
3.1-3.7 

Sand and Gravel, trace silt 

BH15-02 
SS1 

September 8, 
2015 

OC Pesticides 
(DUP 4) 

South portion of the 
site 

0-0.6 
Top soil overlying clayey 

silt, some sand 

BH15-02 
SS2 

September 8, 
2015 

OC Pesticides, 
M&Is 

South portion of the 
site 

0.8-1.4 
Sand, trace silt 

BH15-03 
SS1 

September 8, 
2015 

OC Pesticides 
South portion of the 

site 

0-0.6 
Top soil overlying sand, 

trace silt 

BH15-03 
SS2 

September 8, 
2015 

OC Pesticides, 
M&Is 

South portion of the 
site 

0-0.6 
Sand, trace silt 
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Sample ID Sample Date Parameter(s) Location Depth (mbg) 

BH15-03 
SS8 

September 8, 
2015 

PHCs, VOCs 
South portion of the 

site 

7.6-8.2 
Sand, trace silt, trace 

gravel 

BH15-04 
SS1 

September 8, 
2015 

OC Pesticides 
(DUP 3) 

South portion of the 
site 

0-0.6 
Top soil overlying sand 

trace silt 

BH15-04 
SS2 

September 8, 
2015 

OC Pesticides, 
M&Is 

South portion of the 
site 

0.8-1.4 
Clayey silt, some sand 

BH15-05 
SS1 

September 8, 
2015 

OC Pesticides 
South portion of the 

site 

0-0.6 
Top soil overlying sandy 
silt with trace organics 

BH15-05 
SS2 

September 8, 
2015 

M&Is 
South portion of the 

site 
0.8-1.4 

Sand, trace silt 

BH15-05 
SS3 

September 8, 
2015 

OC Pesticides 
South portion of the 

site 
1.5-2.1 

Sand, trace silt 

BH15-06 
SS1 

September 4, 
2015 

OC Pesticides 
Central portion of 

the site 

0-0.6 
Top soil overlying clayey 

silt, some sand 

BH15-06 
SS2 

September 4, 
2015 

M&Is 
Central portion of 

the site 
0.8-1.4 

Sand, trace silt 

BH15-06 
SS3 

September 4, 
2015 

OC Pesticides 
Central portion of 

the site 
1.5-2.1 

Sand, trace silt 

BH15-06 
SS4 

September 4, 
2015 

PHCs, VOCs  
(DUP 4) 

Central portion of 
the site 

2.3-2.9 
Sand, trace silt, trace 

gravel 

BH15-07 
SS1 

September 4, 
2015 

OC Pesticides 
(DUP 1) 

Central portion of 
the site 

0-0.6 
Top soil overlying sandy 
silt with trace organics 

BH15-07 
SS2 

September 4, 
2015 

OC Pesticides, 
M&Is 

Central portion of 
the site 

0.8-1.4 
Clayey silt, some sand 

BH15-07 
SS5 

September 4, 
2015 

PHCs, VOCs 
Central portion of 

the site 
3.1-3.7 

Sand, some gravel 

BH15-08 
SS1 

September 3, 
2015 

OC Pesticides 
West Central 

portion of the site 

0-0.6 
Top soil overlying sand, 

trace silt with trace 
organics 

BH15-08 
SS2 

September 3, 
2015 

M&Is 
West Central 

portion of the site 
0.8-1.4 

Clayey silt, some sand 

BH15-08 
SS3 

September 3, 
2015 

OC Pesticides 
West Central 

portion of the site 
1.5-2.1 

Sand, trace silt 

BH15-09 
SS1 

September 3, 
2015 

OC Pesticides 
West Central 

portion of the site 

0-0.6 
Top soil overlying, trace 
silt with trace organics 
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Sample ID Sample Date Parameter(s) Location Depth (mbg) 

BH15-09 
SS2 

September 3, 
2015 

M&Is 
West Central 

portion of the site 
0.8-1.4 

Sand, trace silt 

BH15-09 
SS3 

September 3, 
2015 

OC Pesticides 
West Central 

portion of the site 

1.5-2.1 
Sand, trace silt overlying 

clayey silt, some sand 

BH15-09 
SS6 

September 3, 
2015 

PHCs, VOCs 
West Central 

portion of the site 
4.6-5.2 

Sand, trace silt 

BH15-10 
SS1 

September 3, 
2015 

OC Pesticides 
West Central 

portion of the site 

0-0.6 
Top soil overlying clayey 

silt, some sand 

BH15-10 
SS2 

September 3, 
2015 

OC Pesticides, 
M&Is 

West Central 
portion of the site 

0.8-1.4 
Sand, trace silt 

BH15-12 
SS1 

September 9, 
2015 

OC Pesticides 
(DUP 5) 

South portion of the 
site 

0-0.6 
Top soil overlying clayey 

silt, some sand 

BH15-12 
SS2 

September 9, 
2015 

M&Is 
South portion of the 

site 
Clayey Silt, some sand 

overlying sand, trace silt 

BH15-12 
SS3 

September 9, 
2015 

OC Pesticides 
South portion of the 

site 
1.5-2.1 

Silt, trace silt, some gravel 

BH15-12 
SS5 

September 9, 
2015 

PHCs, VOCs 
South portion of the 

site 
3.1-3.7 

Sand and Gravel 

  

Soil samples were collected and handled in accordance with generally accepted procedures used by the 

environmental consulting industry. Prior to each sampling event, new disposable gloves were used to 

transfer samples in plastic bags and glass jars supplied by the laboratory. All soil samples were kept under 

refrigerated conditions during field storage and transportation to the environmental analytical laboratory.  

No visual or olfactory evidence of environmental impact (debris or staining) was noted in any of the soil 

samples collected.   

The chemical analysis was conducted by ALS Environmental (ALS) located in Mississauga, Ontario. ALS is 

a member of the Canadian Association for Laboratory Accreditation (CALA) and meets the requirements 

of Section 47 of O.Reg. 153/04 certifying that the analytical laboratory be accredited in accordance with 

the International Standard ISO/IEC 17025 and with standards developed by the Standards Council of 

Canada. 

For the purposes of soil disposal, the results of chemical analyses were compared to the Background Site 

Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition for All 

Property Uses other than Agricultural as contained in Table 9 of the “Soil, Ground Water and Sediment 

Standards for Use Under Part XV.1 of the Environmental Protection Act,” published by the Ministry of 

Environment (MOE) on April 15, 2011.  

Based on the results of the chemical analysis, SPL provides the following conclusions/recommendations: 
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• When compared to MOE Table 9 property use standards all samples meet with the exception of 
Dieldrin from sample BH13-07 SS1;  

• When compared to MOE Table 9 property use standards, assessment against the guide limit could 
not be made due to the detection limit exceeding the guide limit for Endrin in BH15-09 SS1; 

• The vertical and lateral extents of the exceedances are unknown.   

• Separation and re-testing may be an option to reduce disposal cost. 

• The results of this testing evaluates the environmental quality of the soil and does not pertain to 
the geotechnical suitability of the material. 

• Acceptance of any excavated soil will be at the discretion of the receiving site. 

The purpose of this testing was to chemically characterize the soils analyzed and does not constitute a 

Phase Two Environmental Site Assessment as defined in O.Reg.153/04, as amended. 

It should be noted that if any aesthetically impacted soils are identified during excavation it is 

recommended that SPL be notified in order to conduct further assessment and/or testing of the material 

in question.  

This report was prepared for Marlwood Golf and Country Club. The material in this report reflects SPL’s 

judgment in light of the information available to it at the time of preparation. Any use, which a Third Party 

not noted above makes of this report, or any reliance on decisions to be made based on it, are the 

responsibility of such Third Parties. SPL Consultants Limited accepts no responsibility for damages, if any, 

suffered by any Third Party as a result of decisions made or actions based on this report. 

Thank you for the opportunity to be of service on this project. Should you have any questions or wish to 

review the contents of this letter in more detail, please do not hesitate to contact the undersigned. 

Yours Very Truly, 

SPL Consultants Limited 

 

  
Gord Jarvis 
Branch Manager, Collingwood 
 

Attachments: 

Figure 1 

Laboratory Certificates of Analysis 
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