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PROJECT NO.: NT22216  October 26, 2022 

Regional Municipality of Niagara 
1815 Sir Isaac Brock Way 
Thorold, Ontario 
L2V 4T7 

Attention: Ms. Nicole Menard 

GEOTECHNICAL INVESTIGATION 
PROPOSED SINGLE STOREY INSTITUTIONAL BUILDING 

5 LINCOLN STREET, WELLAND, ONTARIO 

Dear Ms. Menard, 

We have completed the fieldwork, laboratory testing and report preparation in connection with the 

above noted project.  Our comments and recommendations, based on our findings at the ten 

borehole locations are presented in the following paragraphs. 

1. Introduction

We understand that the proposed project will consist of the construction of a single storey 

basementless institutional building located at 5 Lincoln Street in Welland, Ontario.  Construction 

will include surrounding landscaped spaces, concrete walkways and asphaltic concrete paved 

areas.  The purpose of this geotechnical investigation work was to determine subsurface soils 

information at the ten borehole locations and to provide comments and recommendations with 

respect to the design and construction of foundations, seismic site classification, installation of 

underground municipal services, floor slab considerations, and related earthworks for the 

proposed building, from a geotechnical point of view. 

This report is based on the above summarised project, and on the assumption that the design 

and construction will be performed in accordance with applicable codes and standards.  Any 

significant deviations from the proposed project design may void the recommendations given in 

this report.  If significant changes are made to the proposed design, this office must be consulted 

to review the new design with respect to the results of this investigation.  The information 

contained in this report does not reflect upon the environmental aspects of the site and therefore 

have not been addressed in this document.  A report discussing Excess Soil Management issues 

has been reported under separate cover. 
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2.  Procedure 
 
A total of ten [10] sampled boreholes were advanced at the locations shown in the attached 

Drawing No. 1, Borehole & Monitoring Well Location Plan.  The borings were put down using solid 

stem auger equipment on October 3, 2022, under the direct supervision of a staff member of 

Niagara Testing and Inspection Ltd.   The boreholes were advanced to termination at depths of 

between about 5.2 and 6.7 metres below the existing grade.  Groundwater monitoring wells were 

installed in Borehole Nos. 5 and 8 to allow for long term monitoring of the groundwater level.  The 

remaining boreholes were backfilled in general accordance with Regulation 903. 

 
Representative samples of the subsoils were recovered from the borings at selected depth 

intervals using split barrel sampling equipment driven in general accordance with the 

requirements of Standard Penetration Resistance Testing.  After undergoing a general field 

examination, the soil samples were preserved and transported to the Niagara Testing and 

Inspection Ltd. soil laboratory for visual, tactile, and olfactory classifications.  Routine moisture 

content tests were performed on the geotechnical soil samples recovered from the borings.  Hand 

penetrometer testing was conducted on select recovered soil samples.  In addition, grain size 

analyses were performed on two select samples to allow comments pertaining to permeability 

and infiltration. 

 
The boreholes were located on site by a representative of Niagara Testing and Inspection Ltd.   

The elevation of the existing ground surface at the borehole locations was referenced to a 

temporary site benchmark, described as the top of the concrete floor slab of the existing building 

at the south man door, by a representative of Niagara Testing and Inspection Ltd.  For 

convenience the temporary benchmark was assigned Elevation 100.00 metres. 

 
Details of the conditions encountered in the boreholes, together with the results of the field and 

laboratory tests, are presented on the attached Borehole Logs Nos. 1 through 10, inclusive, 

following the text of this report.  It is noted that the boundaries of soil types indicated on the 

borehole logs are inferred from non-continuous soil sampling and observations made during 

drilling.  These boundaries are intended to reflect transition zones for the purpose of geotechnical 

design and therefore should not be construed at the exact depths of geological change.   

 
 
3. Site Description and Subsurface Conditions 
 
The subject site is located at 5 Lincoln Street in Welland, Ontario to the south of the existing Police 

Services building.  The subject site is relatively flat, with surface drainage directed to the north, 

with asphaltic concrete paved roadways and parking areas located on all side of the existing 

Police Services building.  There is also an existing utility structure with backup generator located 

to the south of the existing parking area, with berms located on the west, south, and east sides of 
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the utility structure.  The site is bordered to the north by Lincoln Street, to the west, south, and 

east by residential subdivision lots, and by a commercial property at the northeast corner of the 

site. 

 
The subsurface conditions encountered at the borehole locations are summarised as follows: 
 
Pavement Structure 
 
A pavement structure consisting of between about 150 and 175 millimetres of asphaltic concrete 

overlying between about 225 and 450 millimetres of a compact sand and gravel base was found 

at Borehole Nos. 1, 2, 3 and 4. 

 
Topsoil 
 
A surficial veneer of topsoil, approximately 75 to 125 millimetres, in thickness was encountered 

at Borehole Nos. 5, 6, 7, 8, 9 and 10.  It should be noted that the depth of topsoil must be expected 

to vary across this area and from the depths encountered at the borehole locations.  It should also 

be noted that the term ‘topsoil’ has been used from a geotechnical point of view and does not 

necessary reflect its nutrient content or ability to support plant growth.  

 
Berm Fill Material 
 
A silty clay/clayey silt fill was found to underlie the topsoil in Borehole Nos. 5 to 10, inclusive.  The 

silty clay/clayey silt fill material was found to contain a trace of sand, gravel and cobbles and a 

trace of organics.  A sand and gravel layer was encountered in Borehole No. 5 at a depth between 

about 1.8 and 2.1 metres below grade.  There was noted to be some black staining and a 

petroleum-based odour in Borehole No. 5.  The fill material was found to be in a loose to compact 

state. 

 
Silty Clay/Clayey Silt 
 
A silty clay/clayey silt was found to underlie the berm fill material and pavement structure at the 

borehole locations.  The upper level of the silty clay/clayey silt has been described as having a 

‘reworked’ appearance.  The silty clay/clayey silt was found to contain a trace of sand and gravel.  

The silty clay/clayey silt was generally found to be firm to very stiff in consistency.  The silty 

clay/clayey silt was encountered to termination in the borings. 

 

Grain size analyses were performed on Sample Nos. BH-2, SS-3 and BH-6, SS-3.  Sample No. 

BH-2, SS-3 found to contain zero percent Gravel, 1.0 percent sand, 35.4 percent Silt and 63.6 

percent Clay.   Sample No. BH-6, SS-3 found to contain 0.2 percent Gravel, 1.1 percent sand, 

34.0 percent Silt and 64.7 percent Clay.  Based on the ‘high’ clay content of the site material, the 
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estimate permeability is estimated to be less than 10-6 centimetres per second.  This will result in 

an estimated infiltration rate of less than 10 millimetres per hour. 

 
Groundwater Observations 
 
Groundwater observations are recorded as footnotes on the borehole logs.  The boreholes were 

noted to be ‘dry’ and ‘open’ on completion, except for Borehole Nos. 7 and 8 which found 

groundwater about 5.8 and 3.4 metres below grade on completion, respectively.  Given the low 

permeability of the site soils, insufficient time would have passed for groundwater levels to 

stabilise in the open boreholes.  Groundwater monitoring wells were installed in Borehole Nos. 5 

and 8 to allow long term monitoring of the groundwater level.  Groundwater was recorded at 

depths of about 3.6 and 0.9 metres below grade in Borehole Nos. 5 and 8, respectively on October 

17, 2022.  It is noted that the static groundwater level fluctuates based on seasonal conditions 

experienced and may at times be slightly shallower than noted above during the ‘wet’ periods of 

the year [i.e., spring melt].  The remaining boreholes were backfilled in general accordance with 

Ontario Regulation 903.  Some infiltration of groundwater within the upper berm fill materials, 

through more permeable seams in the native soils and from surface runoff should be anticipated 

during the excavation operations.  Surface water should be directed away from the excavations.  

 
 
4.  Foundation Considerations 
 
The subsoil conditions encountered at the borehole locations are favourable to support the 

proposed single storey institutional building on conventional spread footings.  Spread footings 

founded in the native silty clay/clayey silt may be designed using a factored Ultimate Limit State 

[ULS] bearing capacity of 225 kPa [~4,500 psf] and a Serviceability Limit State [SLS] bearing 

capacity of 150 kPa [~3,000 psf], based on total and differential settlements not exceeding 25 and 

20 millimetres, respectively.  Significantly loaded footings should have a minimum width of 1.0 

metre, with the design bearing value reducing linearly with depth such that a theoretical footing of 

zero width has zero design bearing capacity.  We would recommend the placement of a thin 

concrete ‘mud’ slab over the footing beds once evaluated.  This will protect the footing beds from 

disturbance and provide a clean working surface for the placement of formwork and reinforcing 

steel. 

 
All footings exposed to the environment must be provided with a minimum of 1.2 metres of earth 

cover or equivalent insulation to protect against frost damage.  This frost protection would also be 

required if construction were undertaken during the winter months.  All footings and foundations 

should be designed and constructed in accordance with the current Ontario Building Code.   

 
It is imperative that a soils engineer be retained from this office to provide geotechnical 

engineering services during the excavation and foundation construction phases of the project.  
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This is to observe compliance with the design concepts and recommendations of this report and 

to allow changes to be made if subsurface conditions differ from the conditions identified at the 

borehole locations. 

 
 
5.  Seismic Design Considerations 
 
The structure shall be designed according to Section 4.1.8 of the Ontario Building Code, Ontario 

Regulation 332/12.  Based on the subsurface soil conditions encountered in this investigation the 

applicable Site Classification for the seismic design is Site Class D – Stiff Soil site. The conducting 

of site specific shear wave velocity testing may allow for the property to be classified as a Class 

C – Very Dense Soil and Soft Rock. 

 
The seismic data, from Supplementary Standard SB-1 of the Ontario Building Code, for the City 

of Welland are as follows. 

 

 
The structural engineer responsible for the project should review the earthquake loads and 
effects. 
 
 
6.  Excavations 
 
Excavations for the installation of new foundations and site services are expected to extend to 

depths of up to about 4.0 metres below the existing grade through the upper berm fill materials 

and native silty clay/clayey silt soils.  The side slopes in the berm fill materials and ‘reworked’ 

native soils should remain stable at slopes of 45 degrees.  The side slopes of excavations into 

the native silty clay/clayey silt soils should remain stable for the short period of construction at 

slopes of up to 60 degrees to the horizontal, or steeper.  Nevertheless, all excavations must 

comply with the current Occupations Health and Safety Act and Regulations for Construction 

Projects.   

 
Some groundwater must be expected into the excavations from water within the berm fill material 

and from more permeable seams in the encountered native soil deposits.  Nevertheless, it should 

be possible to adequately control any water that may enter the open ‘shallower’ excavations using 

conventional construction ‘dewatering’ techniques, such as pumping from sumps and ditches.  

More water infiltration should be anticipated when connections are made to existing services.  

Surface water should be directed away from the excavations. 

 

Sa[0.2] Sa[0.5] Sa[1.0] Sa[2.0] Sa[5.0] Sa[10.0] PGA PGV 

0.308 0.150 0.069 0.0310 0.0074 0.0028 0.199 0.115 
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The native cohesive soils are prone to disturbance from foot and construction equipment traffic.  

With a firm and stable base standard pipe bedding, as typically specified by the Ontario Provincial 

Standard Specifications [or the City of Welland] should suffice.  Additional pipe bedding or 

stabilisation with a ballast material may be required should construction be undertaken during 

‘wet’ periods of the year.  The bedding material should be uniformly compacted to 95 percent 

standard Proctor density.  Special attention should be paid to compaction under the pipe 

haunches.   

 
 
7.  Ground Floor Slab 
 
The ground level floor slab may be constructed using conventional slab-on-grade techniques on 

a prepared subgrade.  All topsoil and unsuitable material must be removed from within the building 

area.  The exposed subgrade surface should then be proofrolled in the presence of a 

representative of Niagara Testing and Inspection Ltd.  using a smooth drum compactor.  Any soft 

‘spots’ delineated during this work must be sub-excavated and replaced with quality backfill 

material compacted to 100 percent of its standard Proctor maximum dry density.  Imported 

granular fill is preferred due to its relative insensitivity to weather conditions, its relative ease in 

achieving the required degree of compaction and its quick response to applied stresses. 

 
As with all concrete floor slabs, there is a tendency for the floor slabs to crack.  The slab thickness, 

concrete mix design, amount of steel and/or fibre reinforcement and/or wire mesh placed into the 

concrete slab, if any, will there be a function of the owner’s tolerance for cracks in, and movements 

of, the slabs-on-grade, etc.  The ‘saw-cuts’ in the concrete floors, for crack control, should extend 

a minimum of 1/3 the thickness of the slab. 

 
A moisture barrier will be required under the floor slabs such as the placement of at least 200 

millimetres of well-compacted 20 millimetre clear crushed stone.  At a minimum the moisture 

barrier material should contain no more than 10 percent passing the No. 4 sieve.   

 
Curing of the slab-on-grade must be carefully specified to ensure that slab curl is minimised.  This 

is especially critical during the hot summer months of the year when the surface of the slab tends 

to dry out quickly while high moisture conditions in the moisture barrier or water trapped on top of 

any ‘poly’ sheet at the saw cut joints and cracks, and at the edges of the slabs, maintains the 

underside of the slab in a moist condition. 

 
It is also important that the concrete mix design provide a limiting water/cement ratio and total 

cement content, which will mitigate moisture related problems with low permeance floor 

coverings, such as debonding of vinyl and ceramic tile.  It is equally important that excess free 

water not be added to the concrete during its placement as this could increase the potential for 

shrinkage cracking and curling of the slab. 
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8.  Backfill Considerations 
 
The majority of the excavated soil will consist of the berm fill materials and the native silty 

clay/clayey silt soils, as encountered in the boreholes and described above.  Select portions of 

the upper berm fill materials may be use for backfilling purposes, however, this is best assessed 

in the field at the time of construction.  Unsuitable excavated fill material may be used in non-

settlement sensitive areas, such as landscaping areas.  The native silty clay/clayey silt materials 

are generally considered suitable for use as service trench backfill and engineered fill, provided 

they can be effectively conditioned to moisture conditions within 3 percent of standard Proctor 

optimum moisture content.  Some moisture conditioning may be required depending upon the 

weather conditions at the time of construction.  

  
The fine grained silty clay/clayey silt soils are sensitive to moisture and may become difficult to 

compact when they become ‘wet’.  Any ‘wet’ soils should be spread out and allowed to air-dry 

until considered suitable for compaction or discarded.  The on-site soils are considered to be frost 

susceptible and have the potential to ‘heave’ because of freezing.  The on-site soils are not 

considered to be free-draining and should not be used where this characteristic is required. 

 
It is noted that the use of a free draining granular fill material, such as an Ontario Provincial 

Standard Specification [OPSS] Granular ‘B’ product, is generally preferred for use a backfill 

against foundation walls.  Such materials are more readily compacted in restricted access areas, 

are less sensitive to moisture conditions and generally provide more positive support to interior 

and exterior floor slabs and pavements.   

 
We note that where backfill material is placed near or slightly above its optimum moisture content, 

the potential for long-term settlements due to the ingress of groundwater and collapse of the fill 

structure is reduced.  It is therefore very important that the placement moisture content of the 

backfill soils be within 3 percent of its standard Proctor optimum moisture content during 

placement and compaction to minimise long term subsidence [settlement] of the fill mass.  Any 

imported fill should have its moisture content within 3 percent of its optimum moisture content and 

meet the necessary environmental guidelines.  We would recommend that all subexcavated areas 

of the site remediation work be backfilled with a well graded granular product compacted to 100 

percent of its standard Proctor density. 

 
The backfilling and compaction operations should be monitored by a representative of Niagara 

Testing and Inspection Ltd. to monitor uniform compaction of the backfill material to project 

specification requirements.  Service trench and foundation wall backfill should be compacted to a 

minimum of 98 percent of the material’s standard Proctor density.  The upper one metre should 

be compacted to 100 percent.  The backfill should be placed in loose lifts not exceeding 300 

millimetres, and should be compacted with sufficient compaction equipment that will not 

significantly disturb the native soils below.  Close supervision is prudent in areas that are not 
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readily accessible to compaction equipment, for instance near the end of compaction ‘runs’.  A 

method should be developed to assess compaction efficiency employing the on-site compaction 

equipment and backfill materials during construction. 

 
 
9.  Pavement Structure Design Considerations 
 
All areas to be paved should be proofrolled with 3 to 4 passes of a loaded tandem truck in the 

presence of a representative of Niagara Testing and Inspection Ltd., immediately prior to the 

placement of the sub-base material.  Any areas of distress revealed by this, or other means should 

be sub-excavated and replaced with suitable backfill material.  The need for sub-excavations of 

softened subgrade materials will be reduced if construction is undertaken during dry periods of 

the year and careful attention is paid to the compaction operations.  This office should be provided 

with the final grade information to allow for comments pertaining to the need to remove or for the 

option to leave-in the existing asphaltic concrete pavement structure.   

 
Good drainage provisions will optimise the long-term performance of the pavement structure.  The 

subgrade must be properly crowned and shaped to promote drainage to the subdrain system.  

Subdrains should be installed to intercept excess subsurface water and to prevent softening of 

the subgrade material.  Surface water should not be allowed to pond adjacent to the outer limits 

of the paved areas. 

 
The suggested pavement structures outlined in Table A [following page] are based on subgrade 

parameters estimated based on visual and tactile examinations of the on-site soils and 

experience.  The outlined pavement structure may be expected to have an approximate ten-year 

life, assuming that regular maintenance is performed.  Should a more detailed pavement structure 

design be required, site specific traffic information would be needed, together with detailed 

laboratory testing of the subgrade soils. 
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Table A 
Suggested Pavement Structure 

 

Layer 
Description 

Compaction 
Requirements 

Light Duty 
Sections 

Heavy Duty 
[truck route] 

Asphaltic Concrete 
Wearing course 
OPSS HL 3 or 
HL 3A 

92.0 to 96.5 % 
Maximum Relative 
Density 

65 millimetres 40 millimetres 

Binder Course 
OPSS HL 8 

92.0 to 96.5 % 
Maximum Relative 
Density 

 65 millimetres 

Base Course 
OPSS Granular A 
 

100% SPMDD 150 millimetres 150 millimetres 

Sub-base Course 
OPSS Granular B 
Type II 

100% SPMDD 200 millimetres 350 millimetres 

 
* SPMDD denotes Standard Proctor Maximum Dry Density, ASTM-D698. 
 
Depending on the arrangement of light duty and heavy duty pavement sections, the transition 

between sections may present some difficulty for contractors.  In this regard, consideration might 

be given to a slightly increased light duty pavement structure consisting of 50 millimetres of HL8 

binder course and 40 millimetres of HL3 surface course asphaltic concrete.  This structure will 

provide for a continuous depth of surface course asphalt allowing for ease of construction.  As 

well such a structure would have an improved performance over an increased design life.  Such 

an arrangement of asphalt layers would also allow for future rehabilitation with a ‘mill and pave’ 

type operation. 

 
The most severe loading conditions on the subgrade typically occur during construction.  

Therefore, precautionary measures may have to be taken to ensure that the subgrade is not 

unduly disturbed by construction traffic. 
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Oct 26, 2022 

10. General Comments 
 
The comments provided in this document are intended only for the guidance of the design team.  

The subsoil descriptions and borehole information are only intended to describe conditions at the 

ten borehole locations.  Contractors placing bids or undertaking this project should carry out due 

diligence to verify the results of this investigation and to determine how the subsurface conditions 

will affect their operations.   

 
We trust that this geotechnical report satisfies your present requirements.  Should you require 

any additional information or clarification as to the contents of this report, please do not hesitate 

to contact the undersigned. 

 
 
Yours very truly, 
Niagara Testing and Inspection Ltd. 
 
 
 
 
John Monkman, P. Eng.                                                                    Dwayne Neill, P. Eng. 
Project Engineer                                                                                Review Engineer 
 
 
 
 
 
Enclosures: Drawing No. 1, Borehole & Monitoring Well Location Plan 
                    Borehole Log Nos 1 to 10, inclusive 
                    Grain Size Analysis Figure Nos. 1 and 2  
 
Distribution: Regional Municipality of Niagara [1 via pdf] 
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and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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and

ADDITIONAL
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SOIL PROFILE SAMPLES FIELD TESTING LAB TESTING

BH-2

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641315 E, 4760390 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

99.6
0.0

99.4
0.2

99.0
0.6

94.4
5.2

Ground Surface

163 mm Asphaltic Concrete

410 mm Granular Road Base
sand and gravel

Silty Clay / Clayey Silt
brown
'reworked' appearance in upper level
trace sand and gravel
firm - stiff

End of Borehole
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Gradation 
Analysis: 
BH-2 SS-3
Gravel: 0.0%
Sand: 1.0%
Silt: 35.4%
Clay: 63.6%

Dry October 3, 2022
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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SOIL PROFILE SAMPLES FIELD TESTING LAB TESTING

BH-3

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641300 E, 4760357 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

99.4
0.0

99.3
0.2

98.8
0.6

94.3
5.2

Ground Surface

175 mm Asphaltic Concrete

450 mm Granular Road Base
sand and gravel

Silty Clay / Clayey Silt
brown
'reworked' appearance in upper level
trace sand and gravel
firm - stiff - firm

End of Borehole
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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SOIL PROFILE SAMPLES FIELD TESTING LAB TESTING

BH-4

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641277 E, 4760359 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

99.2
0.0

98.8
0.4

94.0
5.2

Ground Surface

150 mm Asphaltic Concrete

225 mm Granular Road Base
sand and gravel

Silty Clay / Clayey Silt
brown
'reworked' appearance in upper level
trace sand
trace grey seams
stiff - very stiff

End of Borehole
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH/MW-5

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641312 E, 4760331 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

101.3
0.0

98.3
3.0

94.6
6.7

Ground Surface

75 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
sand and gravel layer - 1.8-2.1 m
some black staining and petroleum odours
firm - very stiff

Silty Clay / Clayey Silt
brown
trace sand and gravel
very stiff - stiff

End of Borehole
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH-6

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641295 E, 4760302 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

101.6
0.0

98.6
3.0

94.9
6.7

Ground Surface

75 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
some sand and gravel
trace organics
firm

Silty Clay / Clayey Silt
brown
trace sand and gravel
very stiff - stiff

End of Borehole
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Analysis: 
BH-6 SS-3
Gravel: 0.2%
Sand: 1.1%
Silt: 34.0%
Clay: 64.7%

Dry October 3, 2022
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH-7

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641254 E, 4760341 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

100.9
0.0

98.7
2.2

94.2
6.7

Ground Surface

125 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
some sand and gravel
trace organics
stiff

Silty Clay / Clayey Silt
brown
trace sand and gravel
stiff - very stiff

End of Borehole
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH/MW-8

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641283 E, 4760348 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

99.8
0.0

97.6
2.2

94.6
5.2

Ground Surface

100 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
trace sand and gravel
stiff - firm

Silty Clay / Clayey Silt
brown
trace gravel
trace grey seams
stiff

End of Borehole

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 1 

 2 

 3 

 4 

 5 

 6 

 3,4,5,6 

 5,4,3,2 

 1,2,3,3 

 2,4,6,7 

 3,4,6,6 

 3,4,6,7 

9

7

5

10

10

10

150

150

200

150

16.9

13.7

41.5

28.3

22.3

24.2

0
.9

 m
b

g
s 

- 
O

ct
 1

7
, 

2
0

2
2

2
" 

S
lo

t 
1

0
 S

cr
e

e
n

#
2

 S
ilc

a
 S

a
n

d
B

e
n

to
n

ite

S
te

e
l C

a
si

n
g

C
o

n
cr

e
te

Possible 
water 
entering 
borehole 
from adjacent 
parking lot 
pavement 
structure.

3.4 mbgs October 3, 2022

0.9 mbgs October 17, 2022

DN

JM

DN

Open



Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH-9

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641253 E, 4760319 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

100.7
0.0

98.5
2.2

94.0
6.7

Ground Surface

75 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
some sand and gravel
trace organics
firm

Silty Clay / Clayey Silt
brown
trace sand and gravel
very stiff - stiff

End of Borehole
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Note: This borehole log has been prepared for Geotechnical purposes and does not necessarily contain information suitable for an Environmentall 
assessment of the subsurface conditions.  Borehole details as presented, do not constitute a through understanding of all potential conditions present 
and require interpretative assistance from a qualified Geotechnical Engineer.

#   Groundwater Level Upon Completion:      

$   Secondary Groundwater Level:

Niagara Testing and Inspection Ltd.
3300 Merrittville Highway, Unit 5
Thorold, Ontario, L2V 4Y6

RECORD OF BOREHOLE:

DATE COMPLETED:

SHEET 1 of 1

DATUM:

PROJECT NO.:

CLIENT:

DRILLING COMPANY:

DRILLING METHOD:

DRILL RIG:

BOREHOLE COORDINATE (UTM):

PROJECT:

LOCATION:

DATE STARTED:

INITIAL WATER LEVEL: INITIAL WATER LEVEL DATE:

SECONDARY WATER LEVEL: SECONDARY WATER LEVEL DATE:

LOGGED:

CHECKED:

COMPILED:

BOREHOLE CAVE UPON COMPLETION:
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BH-10

October 3, 2022

Temporary Benchmark

NT22216

Niagara Region

Elements Geo Corp.

150 mm Solid Stem Augers

Track Mounted D-70

641276 E, 4760323 N

Proposed Single Storey Institutional Building

5 Lincoln Street, Welland, ON

October 3, 2022

101.7
0.0

97.5
4.1

95.0
6.7

Ground Surface

75 mm Topsoil
rootlets and organics

Berm Fill Material
brown
silty clay / clayey silt
some sand and gravel
trace organics and cobbles
stiff - firm

Silty Clay / Clayey Silt
brown
trace sand and gravel
stiff

End of Borehole
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UNIFIED SOIL CLASSIFICATION SYSTEM

Niagara Region
October 12, 2022

NT22216

Grain Size Analysis
Estimated Percolation Time, Infiltration Rate, and Permeability

Proposed Single Storey Institutional Building
5 Lincoln Street, Welland, Ontario

Grain Size Distribution
1

 Coefficient of Uniformity CU: NA
 Coefficient of Curvature CC: NA  Estimated Permeability, k [cm/s]

Niagara Testing and Inspection 
Ltd.

3300 Merrittville Highway, Unit 5
Thorold, ON, L2V 4Y6

 D10 (Effective Diameter in mm):

 Estimated Percolation Time, T  Time [min/cm] :

NA
>50

<1.0E-06

 Soil Description: Silty Clay, trace sand

Estimated Infiltration Rate, 1/T [mm/hr]:
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Sample BH-2
SS-3

CLAY  &  SILT
SAND                                

Fine                              Medium                Coarse
GRAVEL

Fine                     Coarse

MINISTRY SIEVE DESIGNATION (Metric) / SIEVE DESIGNATION (Imperial)

CLIENT DATE

PROJECT NO

FIGURE NO

PROJECT

TITLE

GRAIN DIAMTER (mm)

0.01 0.1 1 10 1000.001

Gravel: 0.0 %
Sand: 1.0 %
Silt: 35.4 %
Clay: 63.6 %
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 Soil Description: Silty Clay, trace sand and gravel

Estimated Infiltration Rate, 1/T [mm/hr]:>50

<1.0E-06

UNIFIED SOIL CLASSIFICATION SYSTEM

Niagara Region
October 12, 2022

NT22216

Grain Size Analysis
Estimated Percolation Time, Infiltration Rate, and Permeability

Proposed Single Storey Institutional Building
5 Lincoln Street, Welland, Ontario

Grain Size Distribution
2

 Coefficient of Uniformity CU: NA
 Coefficient of Curvature CC: NA  Estimated Permeability, k [cm/s]

Niagara Testing and Inspection 
Ltd.

3300 Merrittville Highway, Unit 5
Thorold, ON, L2V 4Y6

 D10 (Effective Diameter in mm):

 Estimated Percolation Time, T  Time [min/cm] :
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SS-3

CLAY  &  SILT
SAND                                

Fine                             Medium                  Coarse
GRAVEL

Fine                     Coarse

MINISTRY SIEVE DESIGNATION (Metric) / SIEVE DESIGNATION (Imperial)

CLIENT DATE

PROJECT NO

FIGURE NO

PROJECT

TITLE

GRAIN DIAMTER (mm)

0.01 0.1 1 10 1000.001

Gravel: 0.2 %
Sand: 1.1 %
Silt: 34.0 %
Clay: 64.7 %
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