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3.   Soil samples will be discarded after 
      3 months unless directed otherwise
      by client.

1.   This drawing should be read in 
      conjunction with Soil-Mat Engineers 
      & Consultants Ltd. supplemental 
      report number SM 166905-G

2.   Borehole locations are approximate.

Borehole Location Plan

[Manhole immediately south of 417 Martha 
Street, assumed elevation of 100.00 metres]

Landform Development Group Inc.

Martha Street
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1SM 166905-G

Proposed Residential Development

401-417 Martha St., Burlington, ON

Landform Development Group Inc.

See Drawing No. 1

Ian Shaw, P.Eng.

0.00

-1.30

-7.62

-8.54

-10.04

Ground Surface
Gravel

Approximately 150 millimetres in thickness

Clayey Silt
Brown, trace gravel, stiff

Queenston Shale
Red, severely weathered in the upper level, 
becoming more sound with depth, 
occasional more resistant grey layers, hard 
in terms of soil

Run #1:
Cored from 7.62 to 8.54 metres

Recovery= 50% RQD= 91%
Run#2
Cored from 8.54 to 10.06 metres

Recovery= 100% RQD= 60%

Qu @ 9.9m= 51.6 MPa
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I. Shaw
M. Brown

Log of Borehole No.Project No:

Project:

Location:

Client:

Borehole Location:

Project Manager:

: ::

Drill Method:
Drill Date:
Hole Size:
Drill Contractor:

Datum:

Checked by:
Sheet: 1 of 2

Field Logged by:
SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON  L8W 3A1
Phone: (905) 318-7440  Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca
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1SM 166905-G

Proposed Residential Development

401-417 Martha St., Burlington, ON

Landform Development Group Inc.

See Drawing No. 1

Ian Shaw, P.Eng.

-11.58

-13.10

-14.62

-15.54

Run#3
Cored from 10.06 to 11.58 metres

Recover= 98% RQD= 100%

Qu @ 10.2m= 26.3 metres

Run #4
Cored from 11.58 to 13.10 metres

Recovery= 100% RQD= 82%

Qu @ 12.8m= 45.1 MPa

Run #5
Cored from 13.10 to 14.62 metres

Recovery= 98% RQD= 60%

Run #6
Cored from 14.62 to 15.54 metres

Recovery= 93% RQD= 80%

Qu @ 14.8= 40.8 MPa

End of Borehole
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Checked by:
Sheet: 2 of 2

Field Logged by:
SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON  L8W 3A1
Phone: (905) 318-7440  Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca
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NOTES:

1. Borehole was advanced using solid stem auger equipment on August 4, 2016 to termination at a depth of 7.6 metres. Bedrock was cored 
froma depth of 7.6 metres to a depth of 15.5 metres.

2. Borehole was recorded as 'wet' at a depth of 2.0 metres  upon completion of drilling and backfilled as per Ontario Regulation 903. It is 
noted that the majority of waterencountered following drilling was the result of the introduction of water for coring purposes.

3. Soil samples will be discarded after 3 months unless otherwise directed by our client.

4. A monitoring well was installed upon the completion of drilling and the following free groundwater levels have been measured:

September 9, 2016- 5.04m
September 3, 2016- 5.12m



2SM 166905-G

Proposed Residential Development

401-417 Martha St., Burlington, ON

Landform Development Group Inc.

See Drawing No. 1

Ian Shaw, P.Eng.

0.00
-0.20

-1.50

-2.10

-7.82

Ground Surface
Gravel

Approximately 200 millimetres in thickness

Clayey Silt Fill
Brown, trace coal fragments and slag, firm

Clayey Silt
Brown, trace gravel, stiff

Queenston Shale
Red, severely weathered in the upper level, 
becoming more sound with depth, 
occasional more resistant grey layers, hard 
in terms of soil

End of Borehole
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NOTES:

1. Borehole was advanced using solid stem auger equipment on August 4, 2016 to termination at a depth of 7.8 metres.

2. Borehole was recorded as 'dry' upon completion of drilling and backfilled as per Ontario Regulation 903.

3. Soil samples will be discarded after 3 months unless otherwise directed by our client.



DRAWING No. 2Soil-Mat
Typical Design Requirements

Drainage and Backfill for Basement Walls
Including Underfloor Drains

Project No.:

Date:

SM 166905-G

FOOTING

GROUND SURFACE

NOT TO SCALE
pour flush with original 
undisturbed soil

SUBGRADE
Geofabric encased 150mm diameter perforated weeping 
tile or pipe equivalent, leading to positive sump or outlet.  
Invert at least 300mm below underside of floor slab.  Pipe
placed in parallel rows on nominal 6m centres.

UNDERFLOOR DRAIN
competent natural soil
or engineered fill

sloped away from building

FLOOR SLAB

MOISTURE BARRIER
Minimum 200mm clear crushed stone,
well compacted.

SUBSURFACE WALL
Suitably damp proofed / water proofed.

IMPERMEABLE BACKFILL SEAL

Soil-Mat Engineers & Consultants Ltd.

CLEAR STONE
19mm clear stone, minimum 300mm below
and sides of pipe, encased in filter fabric.

Well compacted clay, silty clay or equivalent.  If original soil is granular, omit seal 
and compact upper 600 mm.  If pavement or sidewalk adjacent to building, bring 
Granular B to surface and compact upper 1 m to 100% standard Proctor density.

CLEAR STONE
20mm clear stone, minimum 150mm 
top and sides of drain, encased in 
heavy geofabric.

VAPOUR BARRIER
Where 'non damp' floors are required,
provide heavy 'poly' sheeting or other
membrane material.

PERIMETER DRAIN
Geofabric encased 150mm (min.) diameter 
weeping tile or pipe equivalent, 
leading to positive sump or outlet.  
Invert at least 150mm below underside
of floor slab.

LIMIT OF 
EXCAVATION
As required by Occupational
Health and Safety Act.

SELECT COMPACTED BACKFILL
Free of organic, frozen, very wet, or otherwise unsuitable soil.  Free draining granular
material, such as OPSS Granular B (Type II) preferred.  Compacted to 95% Standard 
Proctor density if no surface settlement can be tolerated.

September 2016



CLIENT NAME: SOIL MAT ENGINEERS & CONSULTANTS LT
130 LANCING DRIVE
HAMILTON, ON   L8W3A1    
(905) 318-7440

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Amanjot Bhela, Inorganic CoordinatorSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 6

Aug 16, 2016

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

16H124863AGAT WORK ORDER:

ATTENTION TO: Ian Shaw

PROJECT: 166905

Laboratories (V1) Page 1 of 6

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH1 SS4BH1 SS2 BH2 SS2 BH2 SS4SAMPLE DESCRIPTION:

SoilSoilSoil SoilSAMPLE TYPE:

8/4/2016 8/4/2016 8/4/20168/4/2016DATE SAMPLED:

7761747 7761749 7761751 7761752G / S RDLUnitParameter

<0.8 <0.8 <0.8 <0.8Antimony 0.81.3µg/g

5 10 6 5Arsenic 118µg/g

41 128 124 133Barium 2220µg/g

0.5 0.9 0.8 0.7Beryllium 0.52.5µg/g

10 19 15 21Boron 536µg/g

0.20 0.28 1.26 0.87Boron (Hot Water Soluble) 0.10NAµg/g

<0.5 <0.5 <0.5 <0.5Cadmium 0.51.2µg/g

14 23 20 21Chromium 270µg/g

9.5 15.6 12.1 12.0Cobalt 0.521µg/g

14 10 17 7Copper 192µg/g

9 15 16 13Lead 1120µg/g

0.7 1.2 0.9 1.2Molybdenum 0.52µg/g

19 31 27 25Nickel 182µg/g

<0.4 <0.4 0.5 <0.4Selenium 0.41.5µg/g

<0.2 <0.2 <0.2 <0.2Silver 0.20.5µg/g

<0.4 <0.4 <0.4 <0.4Thallium 0.41µg/g

<0.5 0.5 <0.5 0.6Uranium 0.52.5µg/g

19 30 26 27Vanadium 186µg/g

46 64 65 57Zinc 5290µg/g

<0.2 <0.2 <0.2 <0.2Chromium VI 0.20.66µg/g

<0.040 <0.040 <0.040 <0.040Cyanide 0.0400.051µg/g

<0.10 <0.10 <0.10 <0.10Mercury 0.100.27µg/g

0.434 0.278 0.614 0.251Electrical Conductivity 0.0050.57mS/cm

5.74 3.55 3.22 3.04Sodium Adsorption Ratio NA2.4NA

7.63 7.62 7.63 7.76pH, 2:1 CaCl2 Extraction NApH Units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Soil - 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use

7761747-7761752 EC & SAR were determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract prepared at 2:1 ratio.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2016-08-10

Certificate of Analysis

ATTENTION TO: Ian ShawCLIENT NAME: SOIL MAT ENGINEERS & CONSULTANTS LT

AGAT WORK ORDER: 16H124863

DATE REPORTED: 2016-08-16

PROJECT: 166905

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:Michael BrownSAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 6



7761747 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio 2.4 5.74BH1 SS2

7761749 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio 2.4 3.55BH1 SS4

7761751 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity 0.57 0.614BH2 SS2

7761751 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio 2.4 3.22BH2 SS2

7761752 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio 2.4 3.04BH2 SS4

Results relate only to the items tested and to all the items tested

Guideline Violation

ATTENTION TO: Ian ShawCLIENT NAME: SOIL MAT ENGINEERS & CONSULTANTS LT

AGAT WORK ORDER: 16H124863

PROJECT: 166905

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

GUIDELINE VIOLATION (V1) Page 3 of 6



O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 7762637 <0.8 <0.8 NA < 0.8 120% 70% 130% 108% 80% 120% 111% 70% 130%

Arsenic 7762637 1 1 NA < 1 115% 70% 130% 103% 80% 120% 110% 70% 130%

Barium 7762637 12 10 18.2% < 2 106% 70% 130% 99% 80% 120% 105% 70% 130%

Beryllium 7762637 <0.5 <0.5 NA < 0.5 97% 70% 130% 107% 80% 120% 108% 70% 130%

Boron
 

7762637 <5 <5 NA < 5 75% 70% 130% 100% 80% 120% 102% 70% 130%

Boron (Hot Water Soluble) 7763554 0.14 0.13 NA < 0.10 101% 60% 140% 91% 70% 130% 93% 60% 140%

Cadmium 7762637 <0.5 <0.5 NA < 0.5 109% 70% 130% 102% 80% 120% 104% 70% 130%

Chromium 7762637 6 4 NA < 2 91% 70% 130% 99% 80% 120% 105% 70% 130%

Cobalt 7762637 1.6 1.3 NA < 0.5 104% 70% 130% 101% 80% 120% 107% 70% 130%

Copper
 

7762637 3 3 NA < 1 97% 70% 130% 103% 80% 120% 103% 70% 130%

Lead 7762637 2 2 NA < 1 109% 70% 130% 104% 80% 120% 106% 70% 130%

Molybdenum 7762637 <0.5 <0.5 NA < 0.5 113% 70% 130% 111% 80% 120% 116% 70% 130%

Nickel 7762637 2 1 NA < 1 101% 70% 130% 102% 80% 120% 106% 70% 130%

Selenium 7762637 <0.4 <0.4 NA < 0.4 121% 70% 130% 100% 80% 120% 106% 70% 130%

Silver
 

7762637 <0.2 <0.2 NA < 0.2 104% 70% 130% 110% 80% 120% 112% 70% 130%

Thallium 7762637 <0.4 <0.4 NA < 0.4 115% 70% 130% 104% 80% 120% 107% 70% 130%

Uranium 7762637 0.6 0.5 NA < 0.5 102% 70% 130% 105% 80% 120% 113% 70% 130%

Vanadium 7762637 13 13 0.0% < 1 99% 70% 130% 97% 80% 120% 105% 70% 130%

Zinc 7762637 8 7 NA < 5 103% 70% 130% 106% 80% 120% 115% 70% 130%

Chromium VI
 

7761624 <0.2 <0.2 NA < 0.2 94% 70% 130% 95% 80% 120% 99% 70% 130%

Cyanide 7763820 <0.040 <0.040 NA < 0.040 102% 70% 130% 102% 80% 120% 118% 70% 130%

Mercury 7762637 <0.10 <0.10 NA < 0.10 122% 70% 130% 100% 80% 120% 104% 70% 130%

Electrical Conductivity 7763644 1.88 1.88 0.0% < 0.005 99% 90% 110% NA NA

Sodium Adsorption Ratio 7764637 8.38 8.57 2.2% NA NA NA NA

pH, 2:1 CaCl2 Extraction
 

7761752 7761752 7.76 7.78 0.3% NA 101% 80% 120% NA NA

Comments: NA signifies Not Applicable.
Duplicate Qualifier: 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

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:Michael Brown

AGAT WORK ORDER: 16H124863

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Ian Shaw

CLIENT NAME: SOIL MAT ENGINEERS & CONSULTANTS LT

PROJECT: 166905

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Aug 16, 2016 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 4 of 6

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Soil Analysis

Antimony MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Arsenic MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Barium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Beryllium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron (Hot Water Soluble) MET-93-6104
EPA SW 846 6010C; MSA, Part 3, 
Ch.21

ICP/OES

Cadmium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Cobalt MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Copper MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Lead MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Molybdenum MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Nickel MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Selenium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Silver MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Thallium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Uranium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Vanadium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Zinc MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium VI INOR-93-6029 SM 3500 B; MSA Part 3, Ch. 25 SPECTROPHOTOMETER

Cyanide INOR-93-6052
MOE CN-3015 & E 3009 A;SM 4500 
CN

TECHNICON AUTO ANALYZER

Mercury MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Electrical Conductivity INOR-93-6036 McKeague 4.12, SM 2510 B EC METER

Sodium Adsorption Ratio INOR-93-6007
McKeague 4.12 & 3.26 & EPA 
SW-846 6010B

ICP/OES

pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B PH METER

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:Michael Brown

AGAT WORK ORDER: 16H124863

Method Summary

ATTENTION TO: Ian Shaw

CLIENT NAME: SOIL MAT ENGINEERS & CONSULTANTS LT

PROJECT: 166905

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 5 of 6
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