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1. INTRODUCTION 

Ministry of Transportation Ontario (MTO) has retained Morrison Hershfield Limited (MH) as the  

Prime Consultant, to provide Design Build Ready services for the development of a New Patrol Yard 

and access road at the northwest quadrants of the Highway 401 and Regional Road 97 Interchange, 

located in the Township of New Dumfries, Municipality of Waterloo, Ontario.  

MH has retained Peto MacCallum Ltd. (PML) on behalf of (MTO) to provide foundation engineering 

services for the assignment. The foundation investigation work reported herein is part of MTO 

Assignment No. 3017-E-0002.  The terms of reference and scope of work for the design build ready 

package are outlined in the Request for Proposals (RFP) Version 8.1 dated May 2016.  

This report presents the factual findings obtained from the foundation investigation carried out for 

the proposed Reconstruction of Ayr Patrol Yard. The proposed developments included a 533 m2 

office space, 3 Bay maintenance garage, wash bay, 12-bay vehicle storage, salt and sand storage 

facility, 9 brine tanks containment bay, 4 bay bulk material storage, storage shed, fuel pad, and 

outdoor parking. 

The purpose of the investigation is to assess the subsurface conditions and to provide the 

preliminary foundation recommendation for planning and preliminary design of the proposed 

Reconstruction of Ayr Patrol Yard. 

2. SITE DESCRIPTION  

The topography of the project area is generally flat, except for the highway embankments. The site 

surrounding the patrol yard is covered with trees, bushes, and grass. The area along the highway 

on both the north and south sides is moderately vegetated with grass, trees, and shrubs.  The site 

is an abandoned MTO Patrol Yard which currently, contains a salt dome, asphalt surfaces with an 

access road from Cedar Creek Road (Highway 97) north of Highway 401. 
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The grade slopes upward towards the east with grades varying between approximate elevations of 

about 335 and 338, with topographic relief of in the order of approximately 3 m to 3.5 m.  Adjacent 

land uses include industrial, commercial, and farmland. 

3. FIELD INVESTIGATION PROCEDURES  

The field work for this investigation was supervised on a full-time basis by members of PML’s 

technical staff. PML staff located the boreholes in the field, arranged for the clearance of 

underground service locations, directed the drilling, sampling and in situ testing operations, and 

logged the boreholes.  

The fieldwork was carried out between May 10 and 22, 2018 and the location of boreholes in the 

field was established by PML staff using a portable GPS device. Subsequently, Callon Dietz, 

London, Ontario, under PML subcontract carried out the survey of the locations and elevations of 

the boreholes and provided the co-ordinates for locations in MTM NAD 83 northing and easting. 

PML used the survey data provided by Callon Dietz for preparation of this report. All elevations 

reported in this report are referred to Geodetic datum and expressed in meters. 

The investigation included advancing 18 boreholes numbered BH 17-1 to BH 17-18. The boreholes 

were drilled to depths ranging from 9.6 m to 12.6 m below the existing ground surface (El. 328.6 to 

El. 322.4), as required by the RFP, and were terminated in competent soil. These boreholes were 

advanced using hollow stem augers powered by a D50 track-mounted drill rig. The drilling 

equipment from two (2) different drilling contractors were used for the field investigation. The 

equipment used were owned and operated by Landshark Drilling, and Aardvark Drilling Inc., who 

are specialist drilling contractors.  

The borehole locations and the ground surface elevations at the borehole locations are presented 

in Table 1 and on the Record of Borehole sheets attached in Appendix A.  
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Table 1: Summary of Boreholes 

BOREHOLE 
NO. 

BOREHOLE 
LOCATION 

MTM NAD 83 COORDINATES GROUND 
SURFACE 

ELEVATION 
(m) 

SURFICIAL FILL 
MATERIAL 

BOREHOLE 
DEPTH  

(m) NORTHING EASTING 

BH17-1 Outdoor Storage 4799374.6 227562.4 335.3 Silty Sand 12.6 

BH17-2 
Bulk Material 

Storage/Storage 
Shed 

4799275.3 227578.9 335.0 Silty Sand 12.6 

BH17-3 
Sand/Salt 
Storage 

4799351.5 227600.7 335.2 
Pavement 

Structure on 
Clayey Silt 

12.6 

BH17-4 
Sand/Salt 
Storage 

4799354.2 227636.0 335.3 
Pavement 

Structure on 
Clayey Silt 

12.6 

BH17-5 
12-Bay Vehicle 
Storage/3-Wash 

Bay 
4799341.8 227711.8 335.4 Clayey Silt 12.6 

BH17-6 
12-Bay Vehicle 

Storage 
4799348.3 227657.4 335.5 

Pavement 
Structure on 
Clayey Silt 

12.6 

BH17-7 3-Bay Garage 4799382.7 227729.5 335.2 Clayey Silt 12.6 

BH17-8 Fuel Pad 4799337.9 227757.1 335.6 
Pavement 

Structure on 
Sandy Silt 

12.6 

BH17-9 
West Limit of 

Property 
4799318.7 227531.1 335.0 

Clayey Silt 

Silty Sand 
12.6 

BH17-10 
Sand/Salt 
Storage 

4799316.4 227575.6 335.4 
Pavement 

Structure on 
Clayey Silt 

11.1 

BH17-11 
12-Bay Vehicle 

Storage 
4799325.0 227645.3 335.6 Clayey Silt 9.6 

BH17-12 
12-Bay Vehicle 
Storage/3-Wash 

Bay 
4799371.6 227705.0 335.3 

Pavement 
Structure on 
Clayey Silt 

 

9.6 

BH17-13 
Office 

Building/Staff 
Parking Lot 

4799385.6 227752.9 335.2 Silty Sand 9.6 

BH17-14 Leeching 
Bed/Septic Tank 

4799414.0 227779.5 336.6 Silty Sand 9.6 

BH17-15 4799378.9 227804.1 337.7 Clayey Silt 9.6 

BH17-16 
East Limit of 

Property 
4799416.5 227904.7 338.2 Clayey Silt 9.6 
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Table 1: Summary of Boreholes 

BOREHOLE 
NO. 

BOREHOLE 
LOCATION 

MTM NAD 83 COORDINATES GROUND 
SURFACE 

ELEVATION 
(m) 

SURFICIAL FILL 
MATERIAL 

BOREHOLE 
DEPTH  

(m) NORTHING EASTING 

BH17-17 Storm Water 
Pond 

4799250.5 227694.2 334.8 Clayey Silt 9.6 

BH17-18 4799238.8 227637.8 334.4 Clayey Silt 9.6 

N.B: The thickness of pavement structure is measured to be 800 mm. 

Representative soil samples were recovered from the boreholes at 0.75 m intervals to a depth of 

5.0 m, using a conventional 51 mm O.D split spoon sampler in accordance with the Standard 

Penetration Test (SPT) procedure (ASTM D1586 – Standard Test Method for Standard Penetration 

Test and Split-Barrel Sampling of Soil). The frequency of sampling was increased to 1.5 m intervals 

below the depth of 6.0 m. Standard penetration tests were conducted with the sampling operation 

to assess the strength characteristics of the substrata. The soil samples retrieved were identified in 

the field, placed in labelled containers and transported to the PML laboratory in Toronto, for further 

examination and testing.  Visual examinations of soil samples and index tests consisting of water 

content determination, Atterberg limits and grain size distribution analyses were conducted on 

selected representative soil samples. 

The groundwater conditions at the borehole locations were observed during the drilling by visual 

examination of the soil samples, sampler, and drill rods, as the samples were retrieved. Upon 

completion of drilling, water level measurements were taken in open boreholes.  Three monitoring 

wells were installed in Borehole Nos. BH17-8, BH17-13 and BH17-18 to monitor groundwater level, 

although these were originally planned to install at Borehole Nos. BH17-3, BH17-6 and BH17-17.  

The revised monitoring well locations were recommended by Tom Hlavacek, P.Eng., a senior Geo-

Environmental Engineer from MH during field investigation for not encountering any instant 

perched/groundwater in three original monitoring wells.  The monitoring wells typically consisted of 

50 mm outside diameter rigid PVC pipe with a 3.0 m long screen surrounded by a sand pack and 

sealed at selected depths using bentonite pellets within the borehole. 

All the boreholes were backfilled upon completion of drilling in accordance with  

Ontario Regulation 903 – Wells (as amended by Ontario Regulation 372). In the case of monitoring 

well installations, the annular space between the borehole wall and the monitoring well pipe above 

the filter pack was backfilled to ground surface using bentonite pellets.  
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4. LABORATORY TEST PROCEDURES 

Laboratory tests on representative SPT samples recovered during the fieldwork were carried out by 

the Canadian Council of Independent Laboratories (CCIL) certified laboratory owned by PML, 

located in Toronto, Ontario. The laboratory testing program included the following: 

 Natural moisture content determinations (205) 

 Grain size distribution analyses (77) 

 Atterberg Limits Tests (10) 

The laboratory tests to determine the index properties were performed in accordance with the MTO 

test procedures, which follow American Society for Testing Materials (ASTM) test procedures, with 

the exception of hydrometer test (LS-702). The results of the grain size distribution analyses are 

presented on Figures GS-1, GS-2, GS-3A, GS-3B, GS-3C, GS-3D, GS-3E, GS-4A, GS-4B,  

GS-4C and GS-5, and the Atterberg limits test results are presented on Figures PC-1 and PC-2 

attached in Appendix A. All of the test results are summarized on the Record of Borehole Sheets. 

5. SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

In general, the project area is located within the physiographic region known as the Waterloo Hills 

of the Kame Moraines land formation. This region mainly consists of sandy hills and adjoins the 

Grand River Spillway system, which contains more uniform sandy and gravelly material, as outlined 

in The Physiography of Southern Ontario (Chapman and Putnam, 1984). The project area is mainly 

surrounded by farmland and commercial use.  

The Quaternary Geology map published by the Ontario Ministry of Northern Development and 

Mines (MNDM), indicates that the surface conditions in the vicinity of the project site consist of 

Glaciofluvial outwash deposits: gravel and sand; includes Proglacial River and deltaic deposits. In 

general, the area consists of outwash sand, and sand and gravel overlying glacial tills. Undrained 

depressions or “kettles”, formed amongst the hill during glaciation, are now generally occupied by 

organic deposits and seasonally intermittent water. 
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Based on the Bedrock Geology map (MRD126-REV1, 2011) published by the MNDM, the site lies 

within the Salina Formation of the Upper Silurian rock formations. The bedrock underlying the 

project area consists mainly of limestone, dolostone, shale, sandstone, gypsum and salt. 

 

The subsurface conditions encountered during the course of the investigation, together with the 

field and laboratory test results are shown on the Record of Borehole Sheets in Appendix A. The 

locations of the boreholes and monitoring wells are shown in Reconstruction of Ayr Patrol Yard 

Borehole and Monitoring Well Location Plan, DWG. 1.  

In general, the subsurface conditions immediately below the existing ground level consist of 800 mm 

of pavement structure in the paved area and 100 mm to 200 mm of topsoil in boreholes that were 

advanced outside the perimeter of paved area. The topsoil and pavement structure are underlain 

by fill comprised of silty sand and clayey silt to depths ranging from 1.4 m (El. 333.0) to  

4.3 m (El. 331.3). The fill is followed by silty sand to sand throughout the project site. For 

classification purposes, the soils encountered at this site can be divided into four (4) distinct zones. 

a) Topsoil 

b) Asphalt over Sand and Gravel (Pavement Structure) 

c) Sandy Silt to Silty Sand/Clayey Silt (Fill) 

d) Silty Sand to Sand, trace/with gravel 

 

Surficial topsoil was encountered in borehole locations BH17-1, BH17-2, BH17-5, BH17-7,  

BH17-9, BH17-11 and BH17-13 through BH17-18, advanced outside of the paved area of the 

abandoned MTO Patrol Yard. The thickness of the topsoil was observed to vary from 100 mm to 

200 mm. 

 

The pavement structure was encountered immediately below the existing paved surface of the 

abandoned patrol yard area in Borehole locations BH17-3, BH17-4, BH17-6, BH17-8, BH17-10, and 

BH17-12. The pavement structure was 800 mm in thickness and includes 120 mm to 175 mm of 

asphalt over sand and gravel. 
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The moisture content of samples tested from the pavement base vary between 4.1% and 15.0% 

with an average value of 8.9%.  

 

The topsoil and pavement structure layers are followed by fill materials comprised of either 

non-cohesive sandy silt to silty sand, or cohesive clayey silt layer of thickness ranging from 0.7 m 

to 3.5 m and extended to El. 333.8 to El. 331.3. Both non-cohesive and cohesive fill materials were 

encountered in BH17-9, located at the west limit of the study area.  

5.2.3.1 Sandy Silt to Silty Sand, Trace Gravel (Fill) 

This non-cohesive fill material was encountered in six (6) borehole locations. The SPT N values in 

this fill layer ranged from 1 to 17 blows, indicating a very loose to compact of state. 

The moisture content of samples tested from this fill materials varies from 2.5% to 26.2% with an 

average value of 14.4%. The results of the gradation (sieve and hydrometer) analysis test 

performed on seven (7) representative samples from the fill are provided on Figure GS-1. The test 

results indicate that the fill consists of 0% to 14% gravel, 33% to 86% sand, 7% to 47% silt, and 7% 

to 12% clay sized particles. 

5.2.3.2 Clayey Silt, Trace/with Sand (Fill) 

Fill consisting of clayey silt was encountered in thirteen (13) boreholes advanced. The SPT N values in 

this fill layer vary from as low as 1 to 20 blows, indicating a very soft to very stiff state consistency.  

The moisture content of samples tested from this fill vary from 2.3% to 27.6% with an average value of 

15.8%. The results of the gradation analysis test performed on seven (7) representative samples from 

the fill are provided on Figure GS-2. The test results indicate that this fill consists of 0% to 5% gravel, 5% 

to 43% sand, 41% to 74% silt and 11% to 24% clay. Atterberg limit tests performed on nine (9) 

representative samples from the clayey silt fill are provided on Figure PC-1.  The results of Atterberg tests 

conducted on soil samples are summarized below Table 2. 
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Table 2: Summary of The Atterberg Limits Test Results on Soil Samples 

BOREHOLE 
NO. 

SAMPLE ID LIQUID LIMIT PLASTIC LIMIT 
PLASTICITY 

INDEX 
REMARKS 

BH 17-3 SS3 24 18 6 Low Plasticity 

BH 17-4 SS3 22 15 7 Low Plasticity 

BH 17-5 SS2 19 12 7 Low Plasticity 

BH 17-6 SS3 19 15 4 Low Plasticity 

BH 17-7 SS4 17 13 4 Low Plasticity 

BH 17-11 SS3 26 16 10 Low Plasticity 

BH 17-15 SS4 23 21 2 Low Plasticity 

BH 16-17 SS2 25 17 8 Low Plasticity 

BH 17-17 SS4 34 17 17 Medium Plasticity 

 

The fill layers are immediately underlain by the silty sand to sand deposit, which contains occasional 

gravel and silt seams with varying proportions of sand, and extends to a maximum termination depth 

of 12.6 m (El. 322.4) below the existing ground surface. The SPT N values in this deposit vary 

widely from as low as 11 blows to refusal (100 blows/30 cm of sampler penetration), indicating 

compact to very dense compactness state. The termination depths of boreholes range from 9.6 m 

to 12.6 m (El. 328.6 to El. 322.4). 

The moisture content of samples tested from this deposit varies widely from 0.7% to 23.7% with an 

average value of 4.7%. Laboratory gradation analysis tests were performed on a total of  

63 representative samples from silty sand to sand deposit, including samples from gravel and silt 

seams/deposits. The results of 41 representative samples of the silty sand to sand are provided on 

Figures GS-3A to GS-3E. The test results indicate that this deposit consists of 0% to 21% gravel, 

37% to 94% sand, 3% to 40% silt, and 0% to 4% clay sized particles. 

The results of the sieve analysis test performed on 19 representative samples from the gravel 

layers/seams are provided in Figures GS-4A to GS-4C. The test results indicate that the gravel 

layers/seams consist of 21% to 51% gravel, 42% to 73% sand, and 3% to 12% silt and clay sized 

particles. 

The results of the gradation analysis test performed on three (3) representative samples from the 

silt seams are provided on Figure GS-5. The test results indicate that the silt seams/layers consist 



Part A – Preliminary Foundation Investigation Report 
Reconstruction of Ayr Patrol Yard at Highway 401 and Highway 97 Interchange, North Dumfries Township  
Municipality of Waterloo, Ontario, Assignment No.: 3017-E-0002, GWP 3039-16-00, Index No: 016FIR 
PML Ref.: 17TF036A, December 20, 2018, Page 9  

 

 

of 0% to 1% gravel, 6% to 47% sand, 50% to 78% silt and 3% to 15% clay sized particles. Atterberg 

limit tests performed on a representative silt sample below the native sand deposit in borehole 

location BH17-13, are included on Figure PC-2. The results of Atterberg tests conducted on soil 

samples are summarized below Table 3. 

Table 3: Summary of The Atterberg Limits Test Results on Soil Samples 

BOREHOLE 
NO. 

SAMPLE ID LIQUID LIMIT PLASTIC LIMIT 
PLASTICITY 

INDEX 
REMARKS 

BH 17-13 SS7 19 16 3 Low Plasticity 

 

Groundwater was not encountered during the drilling or upon completion of drilling operation. 

However, after 17 days of completion of drilling, the water level was measured at Borehole No. 

BH17-13 on June 5, 2018 and found to be at El. 333.1.  On June 27, 2018, the water level was 

measured to be at El. 332.9.  As confirmed by MH, this monitoring well did not recover after purging 

dry.  It is inferred that the groundwater initially observed was shallow perched water and the 

measured groundwater level was not the representative of static groundwater conditions.  Refer to 

Table 4 for groundwater level readings following the installation of monitoring wells. The water levels 

may fluctuate due to the influence of precipitation and seasonal changes. 

The information from the website of the Ministry of the Environment, Conservation and Park 

indicates that there is a registered well within the proposed site. The existing well was registered 

under Well No. 6500594 and was drilled through a thin layer of clay underlain by sand and gravel, 

Table 4: Monitoring Well Readings 

BOREHOLE 
NO. 

WELL INSTALLATION 
DATE 

WELL SCREEN 
DEPTH (m) 

DATE 
DEPTH 

(m) 
ELEVATION 

(m) 

BH 17-8 May 17, 2018 2.5 to 5.5 
June 5, 2018 

June 27, 2018 
Dry --- 

BH 17-13 May 18, 2018 3.1 to 5.8 
June 5, 2018 

June 27, 2018 

2.1* 

2.3** 

333.1 

332.9 

BH 17-18 May 14, 2018 6.1 to 9.1 
June 5, 2018 

June 27, 2018 
Dry --- 

Note: (*) – Perched water; (**) – After purging water from the well, the water level did not recover to depths of 2.3 m and remains dry. 
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followed by cohesive glacial till. The water level in this well was recorded at a depth of 61.0 m below 

the ground surface.  

 

SGS Canada Inc. (SGS), accredited by the Standards Council of Canada (SCC) and the Canadian 

Association of Laboratory Accreditation (CALA) carried out the chemical analyses.  A total of  

six (6) samples (one sample from each of below listed six boreholes) were tested to determine the 

soil corrosivity.  Details of the chemical test results provided by SGS are presented in Appendix A. 

A summary of the chemical test results provided by SGS Canada (SGS) are presented in Table 5.  

Table 5: Soil Chemical Analysis Results 

BOREHOLE SAMPLE 

DEPTH 
(ELEVATION) 

(m) 

SOIL 
TYPE 

Redox 
Potential 

(mV) 

Sulphide 
(%) 

pH 
Resistivity 
(Ohm-cm) 

Conductivity 
(µS/cm) 

Sulphate 
(µg/g) 

Chloride 
(µg/g) 

Moisture 
Content 

(%) 

BH 17-2 8 

5.3 - 5.8 

(329.7 
 -  

329.2) 

Silty 
Sand to 

Sand 
245 < 0.02 9.30 15200 66 2.3 11 4.8 

BH 17-3 5 

3.1 - 3.6 

(332.1 
 -  

331.6) 

Silty 
Sand to 

Sand 
288 < 0.02 9.43 10600 94 2.9 9.9 7.2 

BH 17-6 6 

3.8 - 4.3 

(331.7 
 –  

331.2) 

Silty 
Sand to 

Sand 
299 < 0.02 9.39 19600 51 1.7 4.0 2.3 

BH 17-7 8 

5.3 – 5.8 

(329.9 
 –  

329.4) 

Silty 
Sand to 

Sand 
308 < 0.02 9.62 4170 240 8.9 91 7.8 

BH 17-14 5 

3.1 – 3.6 

(333.5 
 –  

333.0) 

Silty 
Sand to 

Sand 
303 < 0.02 9.30 16500 61 1.3 8.0 2.5 

BH 17-15 5 

3.1 – 3.6 

(334.6 
 –  

334.1) 

Sand 290 < 0.02 9.34 16200 62 2.0 13 3.5 





Part A – Preliminary Foundation Investigation Report 
Reconstruction of Ayr Patrol Yard at Highway 401 and Highway 97 Interchange, North Dumfries Township,  
Municipality of Waterloo, Ontario, Assignment No.: 3017-E-0002, GWP 3039-16-00, Index No: 016FIR 
PML Ref.: 17TF036A, December 20, 2018  

 

 

 

 

APPENDIX A 

Reconstruction of Ayr Patrol Yard Borehole and Monitoring Well Location Plan with 
Soil Stratigraphy (Section A-A') – DWG. 1 

Reconstruction of Ayr Patrol Yard Soil Stratigraphy  
(Sections B1-B1', B2-B2' C1-C1' & C2-C2') – DWG. 2 

Explanation of Terms Used in Report 

Record of Borehole Sheets 

Results of Grain Size Distribution Analyses –  
Figures GS-1, GS-2, GS-3A/B/C/D/E GS-4A/B/C, and GS-5 

Results of Atterberg Limits Tests – Figures PC-1 and PC-2 

Results of Chemical Tests Provided by SGS Canada 
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1. Groundwater was not
encountered during and upon
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3. Borehole caved-in at 11.0 m

2. Borehole was moved by 3.0 m
south of the original staked 
location to locate inside the 
fence.
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1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 7.9 m
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120mm ASPHALT
over Sand and Gravel

(PAVEMENT STRUCTURE)

SANDY SILT, trace/some gravel

Very loose to loose, Brown, Moist to wet

(FILL)

SILTY SAND TO SAND, trace gravel

Compact to very dense, Brown, Moist

with gravel

End of borehole
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Bentonite seal

Filter sand

Screen

Monitoring Well Legend:

Monitoring Well Readings:

Date    Depth    Elev.
  (m)

June. 5/'18    Dry    ---,--
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(7)

(7)

(6)

(6)

(5)

.

.

334.8

332.8

322.4

1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 10.4 m

Notes:
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1

28
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TOPSOIL
CLAYEY SILT, with sand

SILTY SAND, trace gravel

Compact, Brown, Moist

(FILL)

SAND, trace silt, trace gravel

Compact to dense, Brown, Moist

with gravel

End of borehole
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(6)

(5)
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335.2

334.6

333.2

324.3

Non Plastic

1. Groundwater was not
encountered during and upon
completion of augering.

Note:

0.2

0.8

2.2

11.1

1

2

3

4

5

6

7

8

9

10

11

12

37

93

89

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

19

1
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175mm ASPHALT
over Sand and Gravel

(PAVEMENT STRUCTURE)

CLAYEY SILT

Soft to stiff, Brown, Moist

(FILL)

SAND, trace/some gravel, trace silt

Compact to dense, Brown, Moist to wet

End of borehole
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(9)

(6)

(6)

22

.

335.4

332.4

326.0

1. Groundwater was not
encountered during and upon
completion of augering.

Note:
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TOPSOIL
CLAYEY SILT, with sand, trace gravel

Firm to stiff, Brown, Moist

(FILL)

SAND, trace/some gravel, trace silt

Compact to dense, Brown, Moist

End of borehole
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(5)
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334.5

333.8

325.7

1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 6.1 m

Notes:
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130mm ASPHALT
over Sand and Gravel

(PAVEMENT STRUCTURE)

CLAYEY SILT, with sand

Firm, Brown, Moist
(FILL)

SAND, trace/some gravel, trace silt

Compact to dense, Brown, Moist

with gravel

End of borehole
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(8)

5
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.

.

.

.

.

332.2

325.6

1. Groundwater was not
encountered during and upon
completion of augering.

2. After purging water from well,
water level didn't recover to
depth of 2.3 m and remained
dry.

Bentonite seal

Filter sand

Screen

Note:

3.0

9.6

1

2

3

4

5

6

7

8

9

10

11

12

62

6

71

56

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

7

1
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TOPSOIL
SILTY SAND, trace gravel

Very loose to compact, Brown, Moist to wet

(FILL)

SAND, trace silt, trace gravel

Compact, Brown, Wet to moist

Silt, trace sand

with gravel
dense to very dense

End of borehole

Monitoring Well Readings:

Date               Depth          Elev.
                        (m)
June. 5/'18         2.1         333.1
June. 27/'18       2.3         332.9
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(12)
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336.4

334.4

327.0

1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 6.1 m

Notes:
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TOPSOIL
SILTY SAND, trace/with gravel

Very loose to loose, Brown, Wet to moist

(FILL)

SILTY SAND TO SAND, with gravel

Compact, Brown, Moist

trace gravel

End of borehole
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(3)

(4)
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.

334.7

328.1

1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 6.1 m

Notes:
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TOPSOIL
CLAYEY SILT, with sand, trace gravel

Firm, Brown, Moist to wet

(FILL)

SAND, trace silt, trace gravel

Compact, Brown, Moist

with gravel

End of borehole
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1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 8.5 m

Notes:
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CLAYEY SILT, trace/with sand

Firm to stiff, Brown, Wet to moist

(FILL)

SAND, trace silt, trace gravel

Compact to dense, Brown, Moist

with gravel

End of borehole
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1. Groundwater was not
encountered during and upon
completion of augering.

2. Borehole caved-in at 6.4 m
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Very stiff, Brown, Moist
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End of borehole
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GRAIN SIZE DISTRIBUTION FIG No.: GS-1

HWY : 401/97 Interchange
SANDY SILT TO SILTY SAND, trace gravel (FILL)

LEGEND

BH 17-1 17-2 17-2 17-8 17-9 17-13 17-14

SAMPLE 3 2 3 5 3 4 2

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-2

HWY : 401/97 Interchange
CLAYEY SILT, trace/with sand (FILL)

LEGEND

BH 17-3 17-4 17-6 17-7 17-11 17-15 17-16

SAMPLE 3 2 3 4 3 3 2

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-3A

HWY : 401/97 Interchange
SILTY SAND to SAND, trace/some gravel

LEGEND

BH 17-1 17-1 17-2 17-2 17-3 17-3 17-3 17-4 17-4

SAMPLE 7 10 6 13 5 8 10 5 9

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-3B

HWY : 401/97 Interchange
SILTY SAND to SAND, trace/some gravel

LEGEND

BH 17-4 17-5 17-6 17-6 17-6 17-6 17-6 17-6 17-7

SAMPLE 12 5 4 5 7 8 10 11 7

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-3C

HWY : 401/97 Interchange
SILTY SAND to SAND, trace/some gravel

LEGEND

BH 17-8 17-8 17-9 17-9 17-9 17-10 17-10 17-10 17-11

SAMPLE 7 9 6 10 13 4 8 11 6

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-3D

HWY : 401/97 Interchange
SILTY SAND to SAND, trace/some gravel

LEGEND

BH 17-11 17-11 17-12 17-12 17-12 17-14 17-15 17-16 17-16

SAMPLE 8 10 4 6 11 8 10 4 9

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-3E

HWY : 401/97 Interchange
SILTY SAND to SANDY SILT, trace/some gravel

LEGEND

BH 17-17 17-17 17-18 17-18 17-18

SAMPLE 6 8 3 8 10

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-4A

HWY : 401/97 Interchange
SILTY SAND to SAND, with gravel

LEGEND

BH 17-2 17-5 17-5 17-6 17-7 17-7 17-7 17-8 17-8

SAMPLE 10 10 12 11 9 11 13 11 12

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-4B

HWY : 401/97 Interchange
SILTY SAND to SAND, with gravel

LEGEND

BH 17-9 17-12 17-13 17-13 17-14 17-14 17-15 17-16 17-17

SAMPLE 10 9 10 12 4 10 7 7 10

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-4C

HWY : 401/97 Interchange
SILTY SAND to SAND, with gravel

LEGEND

BH 17-18

SAMPLE 6

SYMBOL

GWP: 3039-16-00



GRAIN SIZE DISTRIBUTION FIG No.: GS-5

HWY : 401/97 Interchange
SANDY SILT/SILT, trace/some clay, trace gravel

LEGEND

BH 17-1 17-6 17-13

SAMPLE 12 13 7

SYMBOL

GWP:  3039-16-00
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FINAL REPORT CA14781-MAY18 R1

Peto MacCallum Ltd

17TF036A Ayr

Client:  

Project:  

Project Manager: Dylan Brice

O BriceSamplers:

Sample Number 5 6 7 8 9 10PACKAGE:  - Corrosivity Index (SOIL)

Sample Name BH 17-2 GS 8A BH 17-3 GS 5A BH 17-6 SS6 BH 17-7 SS8 BH 17-14 SS5 BH 17-15 SS5

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 14/05/2018 15/05/2018 16/05/2019 18/05/2020 18/05/2020 22/05/2020

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Corrosivity Index

4343none 1Corrosivity Index 3 3

308299288245mV -Soil Redox Potential 303 290

< 0.02< 0.02< 0.02< 0.02% 0.02Sulphide < 0.02 < 0.02

9.629.399.439.30no unit 0.05pH 9.30 9.34

4170196001060015200ohms.cm -9999Resistivity (calculated) 16500 16200

Sample Number 5 6 7 8 9 10PACKAGE:  - General Chemistry (SOIL)

Sample Name BH 17-2 GS 8A BH 17-3 GS 5A BH 17-6 SS6 BH 17-7 SS8 BH 17-14 SS5 BH 17-15 SS5

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 14/05/2018 15/05/2018 16/05/2019 18/05/2020 18/05/2020 22/05/2020

Result  Result  Result  RL Result  UnitsParameter Result  Result  

General Chemistry

240519466uS/cm 2Conductivity 61 62

Sample Number 5 6 7 8 9 10PACKAGE:  - Metals and Inorganics (SOIL)

Sample Name BH 17-2 GS 8A BH 17-3 GS 5A BH 17-6 SS6 BH 17-7 SS8 BH 17-14 SS5 BH 17-15 SS5

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 14/05/2018 15/05/2018 16/05/2019 18/05/2020 18/05/2020 22/05/2020

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Metals and Inorganics

7.82.37.24.8% 0.1Moisture Content 2.5 3.5

8.91.72.92.3µg/g 0.4Sulphate 1.3 2.0
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FINAL REPORT CA14781-MAY18 R1

Peto MacCallum Ltd

17TF036A Ayr

Client:  

Project:  

Project Manager: Dylan Brice

O BriceSamplers:

Sample Number 5 6 7 8 9 10PACKAGE:  - Other (ORP) (SOIL)

Sample Name BH 17-2 GS 8A BH 17-3 GS 5A BH 17-6 SS6 BH 17-7 SS8 BH 17-14 SS5 BH 17-15 SS5

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 14/05/2018 15/05/2018 16/05/2019 18/05/2020 18/05/2020 22/05/2020

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Other (ORP)

914.09.911µg/g 0.4Chloride 8.0 13
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CA14781-MAY18 R1FINAL REPORT

QC SUMMARY

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chloride DIO0477-MAY18 µg/g 0.4 20 75 12580 120<0.4 14 94 105

Sulphate DIO0477-MAY18 µg/g 0.4 20 75 12580 120<0.4 21 97 96

Carbon/Sulphur

Method: ASTM E1915-07A  | Internal ref.: ME-CA-[ENV]ARD-LAK-AN-020

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide ECS0044-MAY18 % 0.02 20 80 120<0.02 ND 93

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0442-MAY18 uS/cm 2 10 90 110< 0.002 29 101 NA

20180531
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CA14781-MAY18 R1FINAL REPORT

QC SUMMARY

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0442-MAY18 no unit 0.05 NA 1 100 NA

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added.  Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.

20180531
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CA14781-MAY18 R1FINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Samples analysed as received.  Solid samples expressed on a dry weight basis.  “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the 

temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act” published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service.  Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed.  Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.  This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and 

accessible at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.  Any 

other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's 

instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations 

under the transaction documents. 

This report must not be reproduced, except in full.  This report supersedes all previous versions.

-- End of Analytical Report --
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Part A – Preliminary Foundation Investigation Report 
Reconstruction of Ayr Patrol Yard at Highway 401 and Highway 97 Interchange, North Dumfries Township  
Municipality of Waterloo, Ontario, Assignment No.: 3017-E-0002, GWP 3039-16-00, Index No: 016FIR 
PML Ref.: 17TF036A, December 20, 2018  

 

 

APPENDIX B 

Site Photographs (P1- P12, Dated May 18, 2018) 

 



Part A – Preliminary Foundation Investigation Report 
Reconstruction of Ayr Patrol Yard at Highway 401 and Highway 97 Interchange, North Dumfries Township  
Municipality of Waterloo, Ontario, Assignment No.: 3017-E-0002, GWP 3039-16-00, Index No: 016FIR 
PML Ref.: 17TF036A, December 20, 2018  
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Photograph P1: Entrance Gate, Facing West.  
 
 
 
 

Photograph P2: Entrance Gate, Facing Southwest. 
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Photograph P3: At the entrance gate, Facing South. 
 
 
 
 

 
Photograph P4: At the entrance gate, Facing Southwest.  
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Photograph P5: Corner of the Existing Asphalt Pad, Facing West. 
 
 
 
 

 
Photograph P6: Corner of the Existing Asphalt Pad, Facing Northwest.  
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Photograph P7: Corner of the Existing Asphalt Pad, Facing North.  
 
 
 
 

 
Photograph P8: Corner of the Existing Asphalt Pad, Facing Northeast.  
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Photograph P9: Corner of the Existing Asphalt Pad, Facing East. 
 
 
 
 

 
Photograph P10: Near East Tree Line, Facing North.   
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Photograph P11: Near East Tree Line, Facing Northwest. 
 
 
 
 

 
Photograph P12: Near East Tree Line, Facing West. 
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