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1 INTRODUCTION 
Terraprobe Inc. (Terraprobe) has been retained by Aquafor Beech Limited (Aquafor Beech) to provide 
pavement evaluations and geotechnical engineering services in support of preliminary designs for the 
Municipal Class EA Study for Lawrence Park Neighbourhood (LPN), in the City of Toronto, Ontario.   

The scope of work for the pavement evaluations and geotechnical engineering services of this project are 
outlined in Terraprobe’s proposal titled “P12-0282 Lawrence Park Neighbourhood” dated May 10, 2012, 
and subsequent revisions made on December 10, 2012 at the request of Aquafor Beech.   

This report addresses the preliminary geotechnical investigation and pavement evaluations carried out for 
this project.  The purpose of this study was to evaluate the roadways, investigate their pavement 
thicknesses and composition and; explore the underlying subsurface conditions by carrying out limited 
borehole drilling, in-situ testing and laboratory testing on soil samples.   

The data obtained from this investigation was used to provide pavement condition survey results, 
borehole location drawings, borehole logs, laboratory test results, summaries of the pavement 
thicknesses and composition, a description of the subgrade soil conditions and preliminary pavement 
design recommendations.   

The following documents are referenced in the preparation of this report:

 Terraprobe Inc., “Draft Preliminary Geotechnical Report, Storm Drainage & Sanitary Sewer 
Systems, Lawrence Park Neighbourhood, City of Toronto, Ontario, dated August 2013.   

2 PROJECT AND SITE DESCRIPTION 
The LPN is roughly bounded to the south by Blythwood Road, Blyth Hill Road and Sunneydene Crescent; 
to the north by Lawrence Avenue East, Braeside Road and Mildenhall Road; to the west by Mount 
Pleasant Road and to the east by Bayview Avenue.  A site location plan is provided as Figure 1. 

Some of the roads were originally designed as narrow rural roadway pavement surfaces with ditches.  
The existing road drainage systems to convey storm water runoff are poor to non-existent.  Some roads in 
this area were upgraded to include the features of a typical urban street while other streets were not 
upgraded and have subsequently deteriorated.  Roadway pavement width typically varies from about 6 m 
to 9 m.   

3 INVESTIGATION PROCEDURES 
A visual pavement condition survey was carried out between June 25 and 28, 2013 in accordance with 
the procedures outlined in the Ministry of Transportation of Ontario, (MTO) Manual for Condition Rating of 
Flexible Pavements, SP-024 and; the Manual for Condition Rating of Rigid Pavements – Concrete 
Surface and Composite Distress Manifestations SP-026.  Typical site photographs for each roadway are 
provided in Appendix A and the pavement condition evaluation forms are included in Appendix B.  

The boreholes were staked in the field by members of Terraprobe’s technical staff based on the borehole 
location plan provided by Aquafor Beech.  Utility clearances were obtained by Terraprobe prior to drilling.   

The field work (borehole drilling) for this investigation was carried out between February 11 and 
May 22, 2013, and consisted of drilling and sampling fifty two shallow boreholes (numbered BH1 to BH52) 
to depths ranging from about 0.8 m to 2.0 m below ground surface and thirty two deep sewer boreholes 
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(numbered BHS1 to BHS32) to depths ranging from 2.7 m to 6.6 m below ground surface.  The 
approximate borehole locations are shown on the Borehole Location Plan in Figure 2. 

The boreholes were drilled with a CME 75 truck-mounted drill rig supplied and operated by Strong Soil 
Search of Claremont and HL Drilling Service of Mississauga, Ontario.  The borings were extended 
through the overburden soils using solid stem augering techniques and soil samples were obtained at 
regular intervals of depth using a 50 mm outer diameter (O.D.) split-barrel sampler in conjunction with the 
Standard Penetration Test (SPT) procedures as specified in ASTM Method D15861.   

Ground water conditions were observed in the open boreholes during and immediately following the 
drilling operations.  To permit longer term ground water level monitoring, selected sewer boreholes were 
instrumented with a monitoring well consisting of a 50 mm diameter PVC pipe with a slotted screen 
enclosed in sand.  The ground water observations during and immediately after drilling operations, 
monitoring well installation details and water level readings are described on the Borehole Logs in 
Appendices C and D.   

Members of Terraprobe’s technical staff observed and recorded the drilling and sampling operations on a 
full-time basis.  The soil samples were visually inspected in the field, placed in labelled plastic containers 
and transported to Terraprobe’s Brampton laboratory for further visual examination and laboratory testing.   

Select soils samples were subjected to a laboratory testing programme consisting of natural water content 
and grain size distribution in accordance with MTO and/or ASTM Standards as appropriate.  The results 
of the soil testing programme are presented on the Borehole Logs in Appendices C and D and on the 
figures in Appendix E.   

4 PAVEMENT AND SUBSURFACE CONDITIONS 
4.1 Pavement Condition 
For flexible pavements, the Pavement Condition Index (PCI) is a value that is derived from the Ride 
Condition Rating (RCR) and Distress Manifestation Index (DMI).  The RCR and DMI values are obtained 
by the pavement evaluator using the methodology described in MTO’s Pavement Design and 
Rehabilitation Manual, SDO 90-01.

For a composite pavement the Pavement Condition Rating (PCR) is value assigned by the evaluator in 
accordance with MTO’s manual A Guide for Estimating Pavement Condition Rating and Priority of 
Rehabilitation and Maintenance for Rigid (Composite) Pavements, SP-026, Table B-2.

The pavement distress features that were noted for the evaluated flexible and composite pavement 
sections and their estimated PCI and PCR values as appropriate are summarized in Tables 1A and 1B.  
Additionally, a colour coded pavement condition rating map depicting roadway PCR values and their 
condition is provided as Figure 3.   

                                                      
1

ASTM D1586 – Standard Test Method for Standard Penetration Tests and Split Barrel Sampling of Soils.
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4.2 Subsurface Conditions 
Reference is made to the Borehole Logs in Appendices C and D for details on the thickness and 
composition of the road network pavements and the encountered soil stratigraphy.  An overall description 
of the pavement structure and subgrade soils to a depth of 2 m below ground surface is given in the 
following paragraphs.  However; the factual data presented in the Borehole Logs governs any 
interpretation of the site conditions.   

The stratigraphic boundaries shown on the Borehole Logs are inferred from non-continuous soil sampling 
and therefore represent transitions between soil types rather than exact planes of geological change.  
The subsurface conditions will vary between and beyond the borehole locations.   

4.2.1 Existing Pavement Structures 
The average pavement structures of the investigated road network are tabulated in Tables 2A (Flexible 
Pavements) and 2B (Composite Pavements).   

Grain size distribution tests were carried out on eight samples of the granular base/subbase material and 
the results are illustrated on the grain size distribution curves in Figure E1 in Appendix E.  The results are 
compared to the Ontario Provincial Standard specifications (OPSS) Granular A and Granular B Type I 
specifications as amended by the City of Toronto Standard Specifications TS 1010 (Material Specification 
for Aggregates).   

4.2.2 Fills 
Fill material consisting of clayey silt/silty clay, sandy silt/silty sand, gravelly sand/sandy gravel and sand 
were encountered beneath pavement structures, extending to depths ranging from 0.7 m to 2.0 m below 
ground surface.   

4.2.2.1 Clayey Silt/Silty Clay Fill 
Where Standard Penetration Tests were carried out in the clayey silt/silty clay fill material the          
SPT N-values ranged from 2 blows to 20 blows per 0.3 m of penetration, indicating a soft to very stiff 
consistency.  

Grain size distribution tests were carried out on four samples of the clayey silt/silty clay fill soils and the 
grain size distribution curves are illustrated on Figure E2 in Appendix E.  The test results show a grain 
size distribution consisting of 0% to 7% gravel, 31% to 43% sand and 50% to 66% silt and clay sized 
particles. The permeability of these soils was estimated from the grain size distribution curves and the 
results are tabulated in Appendix E.  The moisture content of samples of the clayey silt/silty clay fill 
material ranged from about 2% to 36% by weight.   

4.2.2.2 Cohensionless Fill 
Standard Penetration Tests carried out in the fill material consisting of sandy silt/silty sand, gravelly 
sand/sandy gravel and sand, measured SPT N-values ranging from 0 blows to 30 blows per 0.3 m of 
penetration, suggesting a very loose to compact relative density.   
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Grain size distribution tests were carried out on two samples of the silty sand/sandy silt fill material and 
the grain size distribution curves are illustrated on Figure E3 in Appendix E.  The test results show a grain 
size distribution consisting of 1% to 14% gravel, 46% to 50% sand and 36% to 53% silt and clay sized 
particles.  The permeability of these soils was estimated from the grain size distribution curves and the 
results are tabulated in Appendix E.  The moisture content of the cohesionless fill material typically 
ranged from 1% to 31% by weight.  

4.2.3 Clayey Silt to Silty Clay 
Native deposits ranging in composition from clayey silt to silty clay were encountered in the LPN.  These 
deposits extend to depths ranging from 0.8 m to 2.0 m below ground surface.    

The SPT N-values measured within the clayey silt to silty clay soils ranges from 14 blows to 49 blows per 
0.3 m of penetration, indicating a stiff to hard consistency. 

Two samples of the clayey silt to silty clay soils were subjected to grain size distribution tests and the 
grain size distribution curves are illustrated on Figure E4 in Appendix E.  The test results show a grain 
size distribution consisting of 0% gravel, 14% to 36% sand and 64% to 86% silt and clay sized particles.  
The permeability of these soils was estimated from the grain size distribution curves and the results are 
tabulated in Appendix E.   The moisture content of samples of the clayey silt to silty clay soils ranges from 
7% to 25% by weight.

4.2.4 Sandy Silt to Silty Sand and Sand 
Native deposits ranging in composition from sandy silt to silty sand to sand were encountered in the LPN.  
These deposits extend to depths ranging from 1.2 m to 2.0 m below ground surface.    

The SPT N-values measured within the silty sand to sandy silt and sand deposits ranges from 1 blow to 
50 blows for less than 0.3 m of penetration, indicating a very loose to very dense relative density. 

Five samples of the sandy silt to silty sand soils were subjected to grain size distribution tests and the 
grain size distribution curves are illustrated on Figure E5 in Appendix E.  The test results show a grain 
size distribution consisting of 1% to 8% gravel, 35% to 55% sand and 40% to 64% silt and clay sized 
particles.  The permeability of these soils was estimated from the grain size distribution curves and the 
results are tabulated in Appendix E.  The moisture content of samples of the sandy silt to silty sand and 
sand soils ranges from 1% to 20% by weight.   

4.2.5 Silt 
Native silt deposits were encountered in the LPN.  These deposits extend to depths ranging from 0.7 m to 
2.0 m below ground surface.    

The SPT N-values measured within the silt deposits ranges from 17 blows to 36 blows per 0.3 m of 
penetration, indicating a compact to dense relative density.  The moisture content of samples of the silt 
soils ranges from 11% to 27% by weight.   
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4.2.6 Clayey Silt Till 
A native deposit of clayey silt till was encountered in the LPN extending to depths ranging from 1.5 m to 
2.0 m below ground surface.    

The SPT N-values measured within the clayey silt till soils ranges from 17 blows to 19 blows per 0.3 m of 
penetration, indicating a very stiff consistency.  The moisture content of samples of the clayey silt till soils 
ranges from 22% to 27% by weight.   

4.2.7 Sandy Silt to Silt and Sand Till 
Native till deposits with a soil matrix that ranges in composition from sandy silt to silt and sand till were 
encountered in the LPN.  These deposits extend to depths ranging from 1.2 m to 2.0 m below ground 
surface.    

The SPT N-values measured within these sandy silt to silt and sand till deposits ranges from 6 blows to 
50 blows for less than 0.3 m of penetration, indicating a loose to very dense relative density.  The 
moisture content of samples of the sandy silt to silt and sand till ranges from 7% to 20% by weight.   

4.3 Ground Water Levels 
Free water was not encountered in the shallow pavement boreholes and these boreholes remained open 
to their borehole termination depths after drilling was complete.   

Select sewer boreholes were instrumented with a 50 mm diameter monitoring well and the water level 
readings were measured on separate visits made after the completion of drilling.  The water level 
measurements are presented in Table 5.1.   

Table 5.1 – Water Level Measurements 

Borehole Date 
Water Levels 

Depth (m) Elevation (m) 

S1 June 04, 2013 
July 12, 2013 

6.0
6.0

153.0 
153.0 

S2 June 04, 2013 
July 12, 2013 

5.7
5.7

153.3 
153.3 

S3 June 04, 2013 
July 12, 2013 

5.5
5.4

151.3 
151.4 

S7 June 04, 2013 
July 12, 2013 

6.0
6.0

157.5 
157.5 

S10 June 04, 2013 
July 12, 2013 

2.7
2.5

144.8 
145.0 

S11 June 04, 2013 
July 12, 2013 

1.9
1.9

139.6 
139.6 

S13 June 04, 2013 
July 12, 2013 

2.6
2.5

165.4 
165.5 

S14 June 04, 2013 
July 12, 2013 

Dry 
6.0

n/a
157.5 

S16 June 07, 2013 
July 12, 2013 

1.5
1.3

142.0 
142.2 

S19 June 07, 2013 
July 12, 2013 

4.6
5.0

146.9 
146.5 
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Borehole Date 
Water Levels 

Depth (m) Elevation (m) 

S20 June 07, 2013 
July 12, 2013 

2.1
1.9

146.4 
146.6 

S21 June 07, 2013 
July 12, 2013 

5.7
5.5

163.3 
163.5 

S27 June 07, 2013 
July 12, 2013 

6.0
6.0

158.5 
158.5 

S29 June 07, 2013 
July 12, 2013 

3.2
3.0

146.8 
147.0 

S31 June 07, 2013 
July 12, 2013 

5.9
5.9

159.6 
159.6 

S32 June 07, 2013 
July 12, 2013 

6.0
6.0

143.5 
143.5 

All ground water observations in the LPN are short term water levels that are expected to fluctuate 
seasonally and after severe weather events.  
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5 DISCUSSIONS AND RECOMMENDATIONS 
5.1 General 
This section of the report presents an interpretation of the factual geotechnical data and provides 
preliminary geotechnical design recommendations.  These discussions and recommendations are based 
on our understanding of the project and, our interpretation of the factual data obtained from the pavement 
condition surveys and subsurface investigations.  Further investigations will be required for detail design.   

5.2 Traffic Data  
A network map of the LPN with Average Annual Daily Traffic (AADT) data was provided by Morrison 
Hershfield (MH), a copy of which is included as Figure F1 in Appendix F.  The AADT data from this map 
was used to estimate the Equivalent Single Axle Loads (ESAL’s) for the pavement designs.  The traffic 
data and design ESAL’s for the roadways are summarized below and the ESAL calculations are provided 
in Tables F1 to F5 in Appendix F.   

Traffic Data and Design ESAL’s

Parameters Lawrence Avenue 
East Blythwood Road Mildenhall Road LPN Local 

Residential Roads 

AADT (2013) 27,040 14,220 12,752 2,500 to 8,764 

Annual Growth Rate 
(2014 – 2033) 0 0 0 0 

Percent Commercial 
Vehicles 4 4 2 1 to 2 

Design ESALs 
(2014 – 2033) 4,997,000 1,264,400 1,133,900 111,200 to 779,300 

5.3 Design Parameters 
Preliminary pavement designs were carried out based on the traffic data provided by MH and the data 
obtained from the field investigations.   

The following references and guidelines were used for the pavement designs. 

 Applied Research Associates, Inc., “Pavement Structural Design Guideline Summary, City of 
Toronto”, November 30, 2006; 

 MTO’s “Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions, 
MI-183”, March 19, 2008; and 

 American Association of State Highway and Transportation Officials, “AASHTO Guide for Design 
of Pavement Structures”, 1993 
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The AASHTO pavement design parameters are summarized in the following tables.   

AASHTO Flexible Pavement Design Parameters 

Design Parameter Blythwood Road 
Mildenhall Road 

LPN Local Residential 
Roads 

Initial/Terminal Serviceability Index Pi = 4.2              Pt = 2.2 Pi = 4.1               Pt = 2.0 
Loss in Serviceability Index 2.0 2.1
Desired Reliability (R %) and Standard Deviation (SD) R = 85                          SD = 0.45 
Estimated Resilient Modulus of Subgrade Soil (MPa) 30 
Layer Coefficients of Hot Mix Asphalt (HMA) New HMA = 0.42              Existing HMA = 0.14 to 0.28 

Layer Coefficient of Granular Materials Gran. A = 0.14                  Gran. B Type II = 0.12 
Existing Granular Material = 0.12 

Drainage Coefficient m = 1.0 (new granular base & subbase)  
m = 0.9 (existing granular material)  

AASHTO Composite Pavement Design Parameters

Design Parameter Lawrence Avenue East LPN Local Residential 
Roads 

Initial/Terminal Serviceability Index Pi = 4.4              Pt = 2.5 Pi = 4.1               Pt = 2.0 
Loss in Serviceability Index 1.9 2.1
Desired Reliability (R %) and Standard Deviation (SD) R = 90           SD = 0.35 R = 85            SD = 0.35 
Estimated Modulus of Subgrade Reaction (MPa/m) 60 
PCC Modulus of Rupture (MPa) 5.0
PCC Modulus of Elasticity (MPa) 30000 
Joint Load Transfer Coefficient (J) 2.5
Drainage Coefficient (Cd) 1.0 
Joints and Cracks Adjustment Factor 0.85 
Durability Adjustment Factor  1.0
AC Quality Adjustment Factor 0.85 

5.4 Flexible Pavement Rehabilitations 
Within the LPN, Blythwood Road (from Blyth Hill Road to Bayview Avenue) and Mildenhall Road (from 
Blythwood Road to Lawrence Avenue East) are collector roads with a flexible pavement structure.  There 
are also a number of local residential roads with flexible pavement structures.  Summarized in the 
following paragraphs are the preliminary pavement design recommendations for the collector and local 
residential roads.  The preliminary pavement design recommendations and the rehabilitated pavement 
structures are also included in Table 3A follow the text of this report.   

5.4.1 LPN Collector Roads 
5.4.1.1 Blythwood Road 

The structural capacity of Blythwood Road was analyzed using AASHTO’s pavement design procedure.  
The structural number of the existing pavement is 95 mm which is lower than the structural number of 
103 mm, required to support the 20 year design load of 1,264,400 ESALs.  Therefore, the existing 
pavement is structurally inadequate to carry the design traffic over a service life extension of 20 years.   
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Based on the visual pavement condition results and the thickness and composition of the existing 
pavement, a mill and overlay rehabilitation strategy is recommended.  The pavement should be milled to 
a depth of 40 mm and repaved with either a 50 mm thick HL 3 HMA overlay conforming to the City of 
Toronto specification TS 1150 or; a 50 mm thick overlay consisting of OPSS MUNI 1151 Superpave 
SP 12.5.   

This pavement rehabilitation treatment (mill and overlay), will result in a minor grade raise of 10 mm which 
can be accommodate by “feather edging” at the curb line.  The average rehabilitated pavement structural 
number is 103 mm, which is equal to the design structural number of 103 mm.   

5.4.1.2 Mildenhall Road 
The structural capacity of Mildenhall Road was analyzed using AASHTO’s pavement design procedure.  
The structural number of the existing pavement ranges from 18 mm to 67 mm which is lower than the 
structural number of 102 mm, required to support the 20 year design load of 1,133,900 ESALs.   

Furthermore, the pavement condition survey results rated the condition of Mildenhall Road as poor with 
an assigned PCR value of 28 and a RCR number of 1.0.  Very severe flushing and severe distortions 
were observed throughout and extensive alligator, map and transverse cracks were noted.  Poor 
pavement drainage was also observed and side ditches were either sub-standard or non-existent.   

Based on the roads structural deficiency and its current condition, full depth reconstruction is 
recommended in accordance with the City of Toronto Construction Drawing T-216.02-6 Flexible 
Pavement for All Road Classifications.  The flexible pavement structure required to meet the design 
structural number (102 mm) is: 

Surface Course HMA (HL 3 or SP 12.5)    40 mm 
Binder Course HMA (HL 8 or SP 19)  125 mm 
Granular A Base      50 mm 
Granular B Type II Subbase   250 mm 
Total Depth     465 mm 
Structural Number Provided    106 mm 

5.4.2 LPN Local Residential Roads 
The PCR value from the pavement condition survey results was used to group the local residential roads 
into three categories as outlined below.   

 PCR less than 40; 

 PCR between 40 and 70; and  

 PCR greater than 70. 

5.4.2.1 LPN Roads - PCR Less than 40  
These roads are generally in poor condition with extensive to throughout flushing and distortions and 
extensive alligator cracking.  For roadways with a rural cross-section the ditches are generally 
substandard and in some cases ditches are non-existent; which contributes to poor drainage of the 
pavement platform.  Based on the condition of these pavements it is recommended that these roads be 
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rehabilitated by full depth reconstruction in accordance with City of Toronto Construction Drawing           
T-216.02-6 Flexible Pavement for All Road Classifications.  The rehabilitated pavement structures of 
these roads are provided in Table 3A.  

5.4.2.2 LPN Roads - PCR between 40 and 70 
These roads are generally in fair condition and two rehabilitation alternatives were considered to be 
feasible and practical depending on the pavement condition, its structure and the severity and types of 
distresses.  The rehabilitation alternatives are: 

 Conventional mill and overlay treatment consisting of partial depth milling of the existing 
pavement and resurfacing with a surface course; and 

 Full depth removal of the asphaltic concrete comprising the existing pavement, correcting any 
structural and drainage deficiencies in the underlying subgrade and, repaving with new asphaltic 
concrete.   

The rehabilitation treatments for roads identified in this category are provided in Table 3A.   

5.4.2.3 LPN Roads - PCR greater than 70 
These roads are generally in good condition and major rehabilitation such as resurfacing is currently not 
required.  However, routine preventive maintenance, such as crack routing and sealing is recommended 
to improve the road’s functional performance, retard deterioration and extend its service life.   

The PCR valve, the existing pavement structure and material composition, expected road use (traffic) and 
subgrade soils were taken into consideration when assessing practical rehabilitation treatments. The 
rehabilitation treatments for roads identified in this category are provided in Table 3A.   

5.5 Composite Pavement Rehabilitations 
Within the LPN, Lawrence Avenue East (from Bayview Avenue to Wanless Crescent) is an arterial road 
with a composite pavement structure.  There are also a number of local residential roads with composite 
pavement structures.  Summarized in the following paragraphs are the preliminary pavement design 
recommendations for Lawrence Avenue East and the local residential roads.  The preliminary pavement 
design recommendations and the rehabilitated pavement structures are also included in Table 3B 
following the text of this report.   

5.5.1 LPN Arterial Roads 
5.5.1.1 Lawrence Avenue East 

The structural capacity of Lawrence Avenue East was analyzed using AASHTO’s Condition Survey 
Procedure for Portland Cement Concrete Pavements.  The derived effective slab thickness is 250 mm, 
which is greater than the design slab thickness (180 mm) required to carry the 20 year design ESAL’s of 
4,997,000.  Therefore, the existing pavement is structurally adequate to carry the design traffic over a 
service life extension of 20 years.   

However, the pavement condition survey observations indicate that the existing Asphaltic Concrete (AC) 
overlay is in poor condition with distresses such as very severe ravelling throughout and various severe 
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cracks ranging in density from intermittent to throughout.  Therefore, we recommend that the pavement 
be rehabilitated by removing the existing AC overlay, repairing any distresses in the underlying concrete 
pavement (e.g. joint repairs/resealing, replacement of any broken slabs) and, repaving with a 60 mm thick 
layer of HL1 conforming to the City of Toronto’s “TS” specifications.  Alternatively the 60 mm thick HL1 
surface course can be substituted with a 60 mm thick Superpave SP 12.5 FC1 surface course conforming 
to OPSS specifications.   

5.5.2 LPN Local Residential Roads 
The PCR value from the pavement condition survey results was used to group the local residential roads 
into two categories as outlined below.   

 PCR less than 70; and  

 PCR equal to or greater than 70. 

5.5.2.1 LPN Roads - PCR less than 70 
These roads are generally in poor to fair condition and two rehabilitation alternatives were considered to 
be feasible and practical depending on the pavement condition, its structure and the severity and types of 
distresses.  The rehabilitation alternatives are: 

 Removal of the AC overlay over the PCC slab, repairing any distresses in the underlying concrete 
pavement (e.g. joint repairs/resealing, replacement of any broken slabs) and, repaving with a new 
AC overlay; and  

 Partial depth milling of the existing pavement and resurfacing with a surface course. 

The rehabilitation treatments for roads identified in this category are provided in Table 3B.   

5.5.2.2 LPN Roads - PCR equal to or greater than 70 
These roads are generally in good condition and major rehabilitation is currently not required.  However, 
routine preventive maintenance such as crack routing and sealing is recommended to improve the road’s 
functional performance, retard deterioration and extend its service life.   

5.6 Pavement Recommendations and Construction Features 
The pavement rehabilitation options will also be governed by utility installations.  Where underground 
utilities are being replaced and/or rehabilitated, it is envisaged that large areas of the existing pavement 
platform will be removed.  For this scenario, a more economical pavement rehabilitation option will be full 
depth reconstruction. 

5.6.1 Pavement Structure and Material Types 
The following mix types are considered suitable for this project  

HL1 or SP12.5 FC1  Surface Course for Lawrence Avenue East 
HL3 or SP12.5   Surface Course for other roadways 
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HL8 or SP19.0   Binder Course for all roadways 

Granular A material should be used for the base course and Granular B Type II is recommended for the 
subbase course.  Both the Granular A and the Granular B Type II materials should meet the Ontario 
Provincial Standard specifications (OPSS) Granular A and Granular B Type II specifications as amended 
by the City of Toronto Standard Specifications TS 1010.   

5.6.2 Asphalt Cement Grade 
Performance graded asphalt cement PG 64-28 and PG 58-28 conforming to City of Toronto TS 1101 
requirements, is recommended for the HMA surface and binder courses respectively.   

5.6.3 Tack Coat 
A tack coat (SS1) should be applied to all construction joints prior to placing hot mix asphalt to create an 
adhesive bond.  Prior to placing hot mix asphalt SS1 tack coat must also be applied to all existing or 
milled surfaces and between all new lifts.   

5.6.4 Compaction 
All granular base and subbase courses should be compacted to 100% of the material’s Standard Proctor 
Maximum Dry Density (SPMDD) at ±2% of its Optimum Moisture Content (OMC).  Hot mix asphalt should 
be placed and compacted in accordance with the City of Toronto’s TS 310 specification.   

5.7 Drainage 
For roads with a rural cross-section, ditches are required to collect and remove excess surface water.  In 
cut sections the ditch will be located adjacent to the roadway and the ditch invert must be at least 0.5 m 
below the top of the subgrade.  For fill sections the ditch invert should extend at least 0.25 m below the 
base of the fill and should be separated at least 1.5 m horizontally from the toe of the fill.  To promote 
pavement drainage, the granular base material must extend across the full width of the roadway and must 
daylight in the ditches.   

For urban roadway sections a continuous subdrain system designed to drain freely into catch basins 
should be installed in accordance with the City of Toronto’s T-216.02-8 Roadway Subdrains.  Subdrains 
should consist of 150 mm diameter perforated plastic pipe wrapped with a knitted geotextile sock and 
placed in a trench excavated 300 mm wide and 300 mm deep in the subgrade.  The backfill around the 
subdrain can consist of 19 mm Clear Stone conforming to the OPSS MUNI 1004 Material Specification for 
Aggregate- Miscellaneous, provided that the clear stone is wrapped entirely in a Class I non-woven filter 
cloth.
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6 RECOMMENDED ADDITIONAL STUDIES 
It is recommended that the following issues be considered during the future detailed design studies: 

 Carry out detailed field investigations for the roads to confirm the pavement thickness and 
composition and the composition and engineering properties of the subgrade soils; 

 Perform Falling Weight Deflectometer (FWD) tests on the composite pavements to obtain more 
refined pavement design parameters for the AASHTO designs; 

 Update the traffic information for the arterial and collector roads and obtain additional traffic 
information where non-existent;  

 Complete more rigorous pavement assessments suitable for detail designs; and 

 Carry out ground penetrating radar surveys to establish a continuous profile thickness of the 
pavement layers   

7 LIMITATIONS AND RISK 
7.1 Procedures 
This preliminary investigation has been carried out using investigation techniques and engineering 
analysis methods consistent with those ordinarily exercised by Terraprobe and other engineering 
practitioners, working under similar conditions and subject to the time, financial and physical constraints 
applicable to this project.  The discussions and recommendations that have been presented are based on 
the factual data obtained by Terraprobe. 

It must be recognized that there are special risks whenever engineering or related disciplines are applied 
to identify subsurface conditions.  Even a comprehensive sampling and testing programme implemented 
in accordance with the most stringent level of care may fail to detect certain conditions.  Terraprobe has 
assumed for the purposes of providing design parameters and advice, that the conditions that exist 
between sampling points are similar to those found at the sample locations.  The conditions that 
Terraprobe has interpreted to exist between sampling points can differ from those that actually exist.  

It may not be possible to drill a sufficient number of boreholes or sample and report them in a way that 
would provide all the subsurface information that could affect construction costs, techniques, equipment 
and scheduling.  Further investigations will be required to complete the detail designs.   

7.2 Changes in Site and Scope 
It must also be recognized that the passage of time, natural occurrences, and direct or indirect human 
intervention at or near the site have the potential to alter subsurface conditions.  Ground water levels are 
particularly susceptible to seasonal fluctuations.   

The discussion and recommendations are based on the factual data obtained from preliminary 
investigations made at the site by Terraprobe and are intended for use by the owner and its retained 
designers in the preliminary design phase of the project.  If there are changes to the project scope and 
development features, the interpretations made of the subsurface information, the preliminary 
geotechnical design parameters and comments relating to constructability issues and quality control may 
not be relevant or complete for the revised project.  Terraprobe should be retained to review the 
implications of such changes with respect to the contents of this report.   
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Table 2A Flexible Pavement Structures 

Roadway 
Sections Project Limits 

Average Pavement Thickness (mm) 
Applicable 
Boreholes Asphaltic 

Concrete 
Base/Subbase 

Course 
Total 

Thickness 

Rothmere Dr. Braeside Rd. to Mildenhall 
Rd. NA NA NA NA 

Braeside Cres. Braeside Rd. to Proctor Cres. NA NA NA NA

Proctor Cres. Mildenhall Rd. to Rothmere 
Dr. 50 150 200 BH50 

Buckingham 
Ave., Section 2 

Wanless Cres.(east) to 
Mildenhall Rd. 100 250 350 BHS27,

BHS28,BHS29 

Wanless Cres., 
East Section 

Buckingham Ave. to 
Lawrence Ave. E 50 100 150 BH46, BHS31 

St. Ives Ave.1 Buckingham Ave. to 
Cheltenham Ave. NA NA NA NA 

Cheltenham 
Ave., Section 1 

St. Ives Cres. to Mildenhall 
Ave. 70 110 180 BH38, BHS23, 

BHS24

St. Ives Cres., 
East Section

Cheltenham Ave. to 
Rochester Ave. NA NA NA NA 

St. Ives Cres., 
West Section 1

Cheltenham Ave. to 
Rochester Ave. NA NA NA NA 

Rochester Ave., 
Section 2 St. Ives Ave. to Lewes Ave. 75 75 150 BH35, BHS19 

St. Leonards 
Ave., Section 2 

St. Leonards Cres. to 207 St. 
Leonards Ave. 150 150 300 BHS14 

St. Leonards 
Ave., Section 3 

207 St. Leonards Ave. to 
Bayview Ave. 140 160 300 BH30, BH31, 

BH32, BHS15 

St. Ives Ave.1 Rochester Ave. to St. 
Leonards Ave. NA NA NA NA 

Dawlish Ave., 
Section 1 

St. Leonards Cres.to East 
End of Dawlish Ave. 140 370 510 BH25, BH26 

St. Leonards 
Cres., East 
Section

Dawlish Ave. to St. Leonards 
Ave. 50 100 150 BHS8 

St. Leonards 
Cres., West 
Section 1

Dawlish Ave. to St. Leonards 
Ave. NA NA NA NA 

Dawlish Ave. St. Leonards Cres. to 
Bayview Ave. 45 205 250 BH27, BHS9, 

BHS10

Pinedale Rd. Dawlish Ave. to Strathgowan 
Cres. NA NA NA NA 

Fidelia Ave. Dawlish Ave. to Stathgowan 
Cres. NA NA NA NA 

Glengowan Rd., 
Section 2 

Dundurn Rd. to Strathgowan 
Cres. 100 190 290 BH18, BH19 
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Table 2A Flexible Pavement Structures (continued) 

Roadway 
Sections Project Limits 

Average Pavement Thickness (mm) 
Applicable 
Boreholes Asphaltic 

Concrete 
Base/Subbase 

Course 
Total 

Thickness 

Garland Ave. Glengowan Rd. to 
Strathgowan Ave. NA NA NA NA 

Strathgowan 
Cres., Section 2 

128 Glengowan Rd. to 
Strathenden Rd. 80 NA 80 BH20 

Stratford Cres., 
Section 1 

Mildenhall Rd. to 80m east of 
Daneswood Rd. 150 180 330 BH10 

Stratford Cres., 
Section 2 

101 Stratford Cres. to 
Mildenhall Rd. 50 130 180 BHS1 

Stratford Cres., 
Section 3 1

Blythwood Rd. to #101 
Stratford Cres. NA NA NA NA 

Daneswood Rd. Blythwood Rd. to Stratford 
Cres. NA NA NA NA 

Strathenden Rd., 
Section 1 

Strathgowan Cres. to 
Mildenhall Rd. 85 260 345 BHS2, BH15 

Strathenden Rd., 
Section 2 

Mildenhall Rd. to 35 
Strathenden Rd. NA NA NA NA 

Strathenden Rd., 
Section 3 

35 Strathenden Rd. to 
Daneswood Rd. 130 280 410 BH16 

Daneswood Rd. Strathenden Rd. to Dawlish 
Ave. 200 250 450 BHS4 

Glenallen Rd., 
Section 1 

Strathgowan Cres. to 
Mildenhall Rd. 80 165 245 BH21 

Glenallen Rd., 
Section 2 

Mildenhall Rd. to 
Daneswood Rd. 95 305 400 BH22, BHS3 

Mildenhall Rd. Blythwood Rd. to Lawrence 
Ave. E 55 480 535 BH48 

Mildenhall Rd. Lawrence Ave. E to Braeside 
Rd. 45 55 100 BHS32 

Bayview Wood Mildenhall Rd. to St. Aubyns 
Cres. NA NA NA NA 

Wood Ave. St. Aubyns Cres. to Bayview 
Wood 50 200 250 BHS20 

St. Aubyns Cres. Bayview Wood to Lewes 
Cres. 50 200 250 BHS20 

Lewes Cres. St. Leonards Ave. to St. 
Leonards Ave. NA NA NA NA 

Blythwood Rd. Blyth Hill Rd. to Bayview 
Ave. 210 320 530 BH7, BH8, 

BH9, BH11 

Blyth Hill Rd. Blythwood Rd. to End of 
Blythwood Rd. 55 75 130 BH1, BH3 

Blyth Dale Rd. Blythwood Rd. to Blyth Hill 
Rd. NA NA NA NA 
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Table 2A Flexible Pavement Structures (continued) 

Roadway 
Sections Project Limits 

Average Pavement Thickness (mm) 
Applicable 
Boreholes Asphaltic 

Concrete 
Base/Subbase 

Course 
Total 

Thickness 

Ridgefield Rd. Blythwood Rd. to End of 
Ridgefield Rd. 100 200 300 BH4 

Sunnydene 
Cres.

Bayview Ave. to Bayview 
Ave. 115 240 355 BH5, BH6 

Lauren Court 1 Blythwood Rd. to End of 
Lauren Court NA NA NA NA 

Valleyanna Drive Bayview Avenue to End of 
Valleyanna Drive 130 300 430 BH23, BHS4, 

BHS12

Notes: 1. Possible flexible pavement structure. 
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Table 2B Composite Pavement Structures 

Roadway 
Sections Project Limits 

Average Pavement Thickness (mm) 

Applicable 
Boreholes Asphaltic 

Concrete 
(mm) 

PC Concrete 
Base Course 

(mm) 

Granular 
Subbase 
Course 
(mm) 

Total 
Thickness 

(mm) 

Braeside Rd. Langton Ave. to 
Rothmere Dr. 135 160 NA 295 BH49, BH51, 

BH52

Lawrence Cres. 
Mount Pleasant Rd. 
to Mount Pleasant 
Rd.

110 140 NA 250 BH36, BHS21 

Lawrence Ave. 
E, Section 1 

Bayview Ave. to 224 
Lawrence Ave. E 60 250 440 750 BH45, BH47, 

BHS26, BHS30 

Lawrence Ave. 
E, Section 2 

224 Lawrence Ave. E 
to Wanless Cres. 60 250 440 750 BH45, BH47, 

BHS26, BHS30 

Dinnick Cres. Lawrence Ave. E to 
Mount Pleasant Rd. 115 150 NA 265 BH37, BH40 

Lympstone Ave. Dinnick Cres. to 
Lawrence Cres. NA NA NA NA NA 

Buckingham 
Ave., Section 1 

Dinnick Cres. to 
Wanless Cres. (east) 130 150 NA 280 BH41 

Wanless Cres., 
West Section 

Buckingham Ave. to 
Lawrence Ave. E 150 100 100 350 BHS31 

Cheltenham 
Ave., Section 2 

Dinnick Cres. to St. 
Ives Cres. 100 200 1 50 350 BHS22 

Rochester Ave., 
Section 1 

Dinnick Cres. to St. 
Ives Ave. 100 165 NA 265 BH33, BH34, 

BHS17, BHS18 

Dundurn Rd. , 
Section 1 

Dinnick Cres. to 
Dawlish Ave. NA NA NA NA NA 

Dundurn Rd., 
Section 2 

Dawlish Ave. to 
Glengowan Rd. NA NA NA NA NA 

St. Leonards 
Ave., Section 1 

Mount Pleasant Rd. 
to St. Leonards Cres. 90 150 210 450 BH28, BH29, 

BHS13

Dawlish Ave., 
Section 2 

Mount Pleasant Rd. 
to St. Leonards Cres. 75 165 80 320 BH24, BHS6, 

BHS7

Glengowan Rd,
Section 1 

Mount Pleasant Rd. 
to Dundurn Rd. 75 225 2 NA 300 BH17 

Strathgowan 
Ave.

280 m west of 
Strathgowan Cres. to 
Strathgowan Cres. 

75 150 65 290 BH12, BH13 

Strathgowan 
Cres., Section 1 

Blythwood Rd. to 128 
Glengowan Rd. 50 110 200 360 BH14 

Notes: 1. Pavement structure consists of 100 mm granular material over 100 mm Portland cement concrete; and 

            2.  Pavement structure consists of 75 mm granular material over 150 mm Portland cement concrete. 
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PHOTOGRAPH 1.  Braeside Road from Langton Avenue to Rothmere Drive, urban cross 
section, looking north.   

PHOTOGRAPH 2.  Rothmere Drive from Braeside Road to Mildenhall Road, rural cross 
section, looking west.         
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PHOTOGRAPH 3.  Braeside Crescent from Braeside Road to Proctor Crescent, rural 
cross section, looking west.    

PHOTOGRAPH 4.  Proctor Crescent from Mildenhall Road to Rothmere Drive, rural 
cross section, looking north.   
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PHOTOGRAPH 5.  Lawrence Crescent from Mount Pleasant Road to Mount Pleasant 
Road, urban cross section, looking north.   

PHOTOGRAPH 6.  Lawrence Avenue East, Section 1 from Bayview Avenue to 224 
Lawrence Avenue East, urban cross section, looking west.   
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PHOTOGRAPH 7.  Lawrence Avenue East, Section 2 from 224 Lawrence Avenue East 
to Wanless Crescent, urban cross section, looking west.   

PHOTOGRAPH 8.  Dinnick Crescent from Lawrence Avenue East to Mount Pleasant 
Road, urban cross section, looking north.  
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PHOTOGRAPH 9.  Lympstone Avenue from Lawrence Crescent to Dinnick Crescent, 
urban cross section, looking west.    

PHOTOGRAPH 10.  Buckingham Avenue, Section 1 from Dinnick Crescent to Wanless 
Crescent (east), urban cross section, looking west.       
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PHOTOGRAPH 11.  Buckingham Avenue, Section 2 from Wanless Crescent (east) to 
Mildenhall Road, rural cross section, looking west.     

PHOTOGRAPH 12.  Wanless Crescent, East Section from Buckingham Avenue to 
Lawrence Avenue East, rural cross section, looking north.   
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PHOTOGRAPH 13.  Wanless Crescent, West Section from Buckingham Avenue to 
Lawrence Avenue East, urban cross section, looking north.   

PHOTOGRAPH 14.  St. Ives Avenue from Buckingham Avenue to Cheltenham Avenue, 
urban cross section, looking north.   
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PHOTOGRAPH 15.  Cheltenham Avenue, Section 1 from St. Ives Crescent to Mildenhall 
Avenue, rural cross section, looking west.   

   

PHOTOGRAPH 16.  Cheltenham Avenue, Section 2 from Dinnick Crescent to St. Ives 
Crescent, urban cross section, looking west.   
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PHOTOGRAPH 17.  St. Ives Crescent, East Section from Cheltenham Avenue to 
Rochester Avenue, semi-urban cross section, looking north.   

PHOTOGRAPH 18.  St. Ives Crescent, West Section from Cheltenham Avenue to 
Rochester Avenue, urban cross section, looking north.   
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PHOTOGRAPH 19.  Rochester Avenue, Section 1 from Dinnick Crescent to St. Ives 
Avenue, urban cross section, looking west.     

PHOTOGRAPH 20.  Rochester Avenue, Section 2 from St. Ives Avenue to Lewes 
Crescent, rural cross section, looking west.     
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PHOTOGRAPH 21.  Dundurn Road, Section 1 from Dinnick Crescent to Dawlish Avenue, 
urban cross section, looking north.     

PHOTOGRAPH 22.  Dundurn Road, Section 2 from Dawlish Avenue to Glengowan 
Road, urban cross section, looking north.     
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PHOTOGRAPH 23.  St. Leonards Avenue, Section 1 from Mount Pleasant Road to St. 
Leonards Crescent, urban cross section, looking east.    

PHOTOGRAPH 24.  St. Leonards Avenue, Section 2 from St. Leonards Crescent to 207 
St. Leonards Avenue, urban cross section, looking east.    
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PHOTOGRAPH 25.  St. Leonards Avenue, Section 3 from 207 St. Leonards Avenue to 
Bayview Avenue, rural cross section, looking east.    

PHOTOGRAPH 26.  St. Ives Avenue from Rochester Avenue to St. Leonards Avenue, 
urban cross section, looking north.      
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PHOTOGRAPH 27.  Dawlish Avenue, Section 1 from St. Leonards Crescent to East End, 
urban cross section, looking west.        

PHOTOGRAPH 28.  Dawlish Avenue, Section 2 from Mount Pleasant Road to St. 
Leonards Crescent, urban cross section, looking west.        
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PHOTOGRAPH 29.  St. Leonards Crescent, East Section from Dawlish Avenue to St. 
Leonards Avenue, rural cross section, looking north.   

        

PHOTOGRAPH 30.  St. Leonards Crescent, West Section from Dawlish Avenue to St. 
Leonards Avenue, urban cross section, looking north.   
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PHOTOGRAPH 31.  Dawlish Avenue from St. Leonards Crescent to Bayview Avenue, 
rural cross section, looking west.     

PHOTOGRAPH 32.  Pinedale Road from Dawlish Avenue to Strathgowan Crescent, rural 
cross section, looking north.       
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PHOTOGRAPH 33.  Fidelia Avenue from Dawlish Avenue to Strathgowan Crescent, rural 
cross section, looking north.       

PHOTOGRAPH 34.  Glengowan Road from Mount Pleasant Road to Strathgowan 
Crescent, urban cross section, looking west.   
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PHOTOGRAPH 35.  Strathgowan Avenue from 280 m West of Strathgowan Crescent to 
Strathgowan Crescent, urban cross section, looking west.   

   

PHOTOGRAPH 36.  Garland Avenue from Glengowan Road to Strathgowan Crescent, 
semi-urban cross section, looking north.  
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PHOTOGRAPH 37.  Strathgowan Crescent, Section 1 from Blythwood Road to 128 
Glengowan Road, urban cross section, looking north.    

PHOTOGRAPH 38.  Strathgowan Crescent, Section 2 from 128 Glengowan Road to 
Stratheden Road, rural cross section, looking north.    
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PHOTOGRAPH 39.  Stratford Crescent, Section 1 from Mildenhall Road to 80 m east of 
Daneswood Road, urban cross section, looking west.   

    

PHOTOGRAPH 40.  Stratford Crescent, Section 2 from 101 Stratford Crescent to 
Mildenhall Road, rural cross section, looking west.   
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PHOTOGRAPH 41.  Stratford Crescent, Section 3 from Blythwood Road to 101 Straford 
Crescent, urban cross section, looking west.   

PHOTOGRAPH 42.  Daneswood Road from Blythwood Road to Stratford Crescent, 
urban cross section, looking north.   
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PHOTOGRAPH 43.  Stratheden Road, Section 1 from Strathgowan Crescent to 
Mildenhall Road, rural cross section, looking west.   

PHOTOGRAPH 44.  Stratheden Road, Section 2 from Strathgowan Crescent to 35 
Stratheden Road, rural cross section, looking west.   
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PHOTOGRAPH 45.  Stratheden Road, Section 3 from 35 Stratheden Road to 
Daneswood Road, urban cross section, looking west.   

PHOTOGRAPH 46.  Daneswood Road from Stratheden Road to Dawlish Avenue, urban 
cross section, looking north.   
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PHOTOGRAPH 47.  Glenallan Road, Section 1 from Strathgowan Crescent to Mildenhall 
Road, rural cross section, looking north.     

PHOTOGRAPH 48.  Glenallan Road, Section 2 from Mildenhall Road to Daneswood 
Road, urban cross section, looking north.     
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PHOTOGRAPH 49.  Mildenhall Road from Blythwood Road to Lawrence Avenue East, 
rural cross section, looking north.  

     

PHOTOGRAPH 50.  Mildenhall Road from Lawrence Avenue East to Braeside Road, 
rural cross section, looking west.  
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PHOTOGRAPH 51.  Bayview Wood from Mildenhall Road to St. Aubyns Crescent, rural 
cross section, looking north.    

PHOTOGRAPH 52.  Wood Avenue from St. Aubyns Crescent to Bayview Avenue, rural 
cross section, looking west.      
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PHOTOGRAPH 53.  St. Aubyns Crescent from Bayview Wood to Lewes Crescent, rural 
cross section, looking north.   

      

PHOTOGRAPH 54.  Lewes Crescent from St. Leonards Avenue to St. Leonards Avenue, 
rural cross section, looking north.   
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PHOTOGRAPH 55.  Blythwood Road from Blyth Hill Road to Bayview Avenue, urban 
cross section, looking west.   

   

PHOTOGRAPH 56.  Blyth Hill Road from Blythwood Road to end of Blyth Hill Road, rural 
cross section, looking west.     
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PHOTOGRAPH 57.  Blyth Dale Road from Blythwood Road to Blyth Hill Road, rural cross 
section, looking north. 

     

PHOTOGRAPH 58.  Ridgefield Road from Blythwood Road to end of Ridgefield Road, 
rural cross section, looking north.   
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PHOTOGRAPH 59.  Sunnydene Crescent from Bayview Avenue to Bayview Avenue, 
urban cross section, looking west.   

   

PHOTOGRAPH 60.  Lauren Court from Blythwood Road to end of Lauren Court, urban 
cross section, looking north.     



Aquafor Beech Limited                                                                                                         August 20, 2013 
Municipal Class EA Study for Lawrence Park Neighbourhood                                       File No. 11-12-2126 

             Terraprobe Inc  

APPENDIX B 
Pavement Condition Evaluation Forms 
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Terraprobe ABBREVIATIONS AND TERMINOLOGY

SAMPLING METHODS 

AS Auger sample 
GS Grab sample 
SS Split spoon 
ST Shelby tube 
WS Wash sample 
RC Rock core 
SC Soil core

PENETRATION RESISTANCE 

Standard Penetration Test (SPT) N-value (penetration resistance) is defined as the 
number of blows required to advance a standard 50 mm (2 in.) diameter split spoon 
sampler for a distance of 0.3 m (12 in.) with a hammer weighing 63.5 kg (140 lb.) falling 
freely for a distance of 0.76 m (30 in.). 

Dynamic Cone Penetration Test (DCPT) resistance is defined as the number of blows 
required to advance a conical steel point 50 mm (2 in.) base diameter tapered 60° to the 
apex and attached to 'A' size drill rods for a distance of 0.3 m (12 in.), with a hammer 
weighing 63.5 kg (140 lb.) falling freely for a distance of 0.76 m (30 in.).

COHESIONLESS SOILS 

Relative Density N-value 
Blows/0.3m 

Very loose < 5 
Loose 5 – 10 
Compact 10 – 30 
Dense 30 – 50 
Very dense > 50 

COHESIVE SOILS  

Consistency N-value 
Blows/0.3m 

Undrained 
Shear Strength 

(kPa) 
   
Very soft < 2 < 12 
Soft 2 – 4 12 – 25 
Firm 4 – 8 25 – 50 
Stiff 8 – 15 50 – 100 
Very stiff 15 – 30 100 – 200 
Hard > 30 > 200 

MINOR SOIL CONSTITUENTS 

Modifier (e.g) % by weight 

trace (trace silt) < 10 
some (some silt) 10 – 20 
(ey) or (y) (sandy) 20 – 35 
and (sand and silt) > 35 

TESTS AND SYMBOLS

MH combined sieve and hydrometer 
 analysis   

w, water content 

wL, liquid limit    

wP, plastic limit    

IP, plasticity index 

k coefficient of permeability

 soil unit weight, bulk 

Gs specific gravity 

' effective angle of internal friction 

c' effective cohesion 

cu undrained shear strength (  = 0 analysis) 

Unstabilized water level 

 1st water level measurement 

 2nd water level measurement 

 Most recent water level measurement 

 Undrained shear strength from field vane (with sensitivity) 

Cc compression index (normally consolidated range) 

Cr recompression index (overconsolidated range) 

cv coefficient of consolidation 

mv coefficient of compressibility (volume change) 

e void ratio 

FIELD MOISTURE DESCRIPTIONS  
Dry refers to a soil sample with a moisture content well below optimum (w < wopt), absence of moisture, dusty, dry to the 

touch. 

Moist refers to a soil sample with a moisture content at or near optimum (w  wopt), no visible pore water. 

Wet refers to a soil sample with a moisture content well above optimum (w > wopt), has visible pore water. 
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APPENDIX D 
Sewer Borehole Logs 



































































Aquafor Beech Limited                                                                                                    December 06, 2013 
Municipal Class EA Study for Lawrence Park Neighbourhood                                       File No. 11-12-2126 

             Terraprobe Inc  

APPENDIX E 
Laboratory Test Results 
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1.               Terraprobe Inc E 1 

ESTIMATED PERMEABILITY – PAVEMENT BOREHOLES 

Borehole 
No.

Sample No.

Sampling 
Depth 
below 
Grade

Percentage
Estimated Permeability  

(on the order of)Gravel Sand Silt Clay

BH 19 
SS 2 1.0 m 0 38 62 10-7 cm/sec 

BH 23 
SS 2 1.0 m 7 43 50 10-7 cm/sec 

BH 45 
SS 1 1.0 m 1 35 64 10-6 cm/sec 

BH 48 
SS 1 0.6 m 3 31 66 10-7 cm/sec 

BH 6 
SS 2 1.0 m 14 50 36 10-5 cm/sec 

BH 11 
SS 1 1.0 m 1 46 53 10-5 cm/sec 

S 8 
SS 3 1.8 m 1 42 57 10-5 cm/sec 

BH 33 
AS 1 0.5 m 0 36 64 10-8 cm/sec 

BH 39 
AS 1 0.5 m 0 14 86 10-8 cm/sec 

BH 2 
SS 1 1.0 m 1 46 53 10-6 cm/sec 

S 14 
SS 1 1.0 m 1 35 64 10-4 cm/sec 

BH 26 
SS 2 1.0 m 8 48 44 10-5 cm/sec 

BH 29 
SS 2 1.0 m 3 51 46 10-5 cm/sec 

BH 51 
SS 2 1.0 m 5 55 40 10-6 cm/sec 
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1.               Terraprobe Inc E 2 

ESTIMATED PERMEABILITY – SEWER BOREHOLES 

Borehole 
No.

Sample No. 

Sampling 
Depth 
below 
Grade

Percentage
Estimated Permeability  

(on the order of) Gravel Sand Silt Clay 

S 1 
SS 6 4.7 m 1 81 15 3 10-3 cm/sec 

S 3 
SS 7 6.3 m 6 80 14 10-3 cm/sec 

S 5 
SS 6 4.8 m 1 6 38 55 10-7 cm/sec 

S 8 
SS 3 1.8 m 2 47 43 8 10-5 cm/sec 

S 9 
SS 4 2.5 m 4 87 9 10-2 cm/sec 

S 11 
SS 6 6.3 m 6 34 43 17 10-6 cm/sec 

S 13 
SS 5 3.3 m 0 60 38 2 10-3 cm/sec 

S 14 
SS 4 2.4 m 2 48 42 8 10-5 cm/sec 

S 18 
SS 4 2.5 m 0 20 71 9 10-5 cm/sec 

S 21 
SS 4 2.5 m 0 63 29 8 10-5 cm/sec 

S 22 
SS 6 4.8 m 1 83 16 10-3 cm/sec 

S 24 
SS 7 6.3 m 0 5 34 61 10-8 cm/sec 

S 26 
SS 4 2.5 m 0 56 39 5 10-4 cm/sec 

S 28 
SS 4 2.5 m 0 5 35 60 10-7 cm/sec 

S 30 
SS 7 6.2 m 3 32 47 18 10-7 cm/sec 

S 32 
SS 6 4.7 m 4 41 39 16 10-7 cm/sec 
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APPENDIX F 
AADT Network Map and 

Equivalent Single Axle Load Calculations 





File. No. 11-12-2126

Terraprobe 8/19/2013

Description - Lawrence Avenue East Year
Traffic Data Year 2013 2014 2033
Design Year 2014
Analysis Period 20
1a) Average Annual Daily Traffic (AADT) 27,040 27,040 27,040
Annual Growth Rate (%) 0
1b) Truck fraction of total traffic 0.04
Number of lanes in one direction 2
1c) Directional Factor 0.5
1d) Lane distribution Factor 0.8

Daily Truck Volume 433

Road Classification Urban Major Arterial

2) Breakdown of Truck Proportions
Class 1 0.30
Class 2 0.10
Class 3 0.45
Class 4 0.15

3) Daily Truck Volumes (4 Classes) 2014 to 2033
Class 1 130
Class 2 43
Class 3 195
Class 4 65

4) Truck Factors (4 Classes)
Class 1 0.5
Class 2 2.3
Class 3 1.6
Class 4 5.5

5) Daily ESALs per Truck Class (4 Classes)
Class 1 65
Class 2 100
Class 3 312
Class 4 357

6) Total Daily ESALs in Design Lane 833

7) Total Base Year ESALs 2014
Number of Days of Truck Traffic 300

Total Base Year ESALs 249,850

8) Cumulative ESALs for Design Period
Design Period 20
Annual Growth Rate (%) 0
Geometric Growth Factor 1.0

4,996,992
Cumulative ESALs for the Design Period 4,997,000

Note: ESAL Calculations are based on "Procedures for Estimating Traffic Loads for Pavement Design",Hajek, J., 1995, 
          and "Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions" (MI-83), 2008.

Table F1

Equivalent Single Axle Load Calculations (AADT DATA)

Municipal Class EA Study for Lawrence Park Neighbourhood

City of Toronto

Lawrence Avenue East
Bayview Avenue to Wanless Crescent
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Terraprobe 8/19/2013

Description -Blythwood Road Year
Traffic Data Year 2013 2014 2033
Design Year 2014
Analysis Period 20
1a) Average Annual Daily Traffic (AADT) 14,220 14,220 14,220
Annual Growth Rate (%) 0
1b) Truck fraction of total traffic 0.04
Number of lanes in one direction 1
1c) Directional Factor 0.5
1d) Lane distribution Factor 1

Daily Truck Volume 284

Road Classification Urban Major Arterial

2) Breakdown of Truck Proportions
Class 1 0.90
Class 2 0.02
Class 3 0.05
Class 4 0.03

3) Daily Truck Volumes (4 Classes) 2014 to 2033
Class 1 256
Class 2 6
Class 3 14
Class 4 9

4) Truck Factors (4 Classes)
Class 1 0.5
Class 2 2.3
Class 3 1.6
Class 4 5.5

5) Daily ESALs per Truck Class (4 Classes)
Class 1 128
Class 2 13
Class 3 23
Class 4 47

6) Total Daily ESALs in Design Lane 211

7) Total Base Year ESALs 2014
Number of Days of Truck Traffic 300

Total Base Year ESALs 63,222

8) Cumulative ESALs for Design Period
Design Period 20
Annual Growth Rate (%) 0
Geometric Growth Factor 0.0

1,264,442
Cumulative ESALs for the Design Period 1,264,400

Note: ESAL Calculations are based on "Procedures for Estimating Traffic Loads for Pavement Design",Hajek, J., 1995, 
          and "Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions" (MI-83), 2008.

Table F2

Equivalent Single Axle Load Calculations (AADT DATA)

Municipal Class EA Study for Lawrence Park Neighbourhood

City of Toronto

Blythwood Road
Blyth Hill Road to Bayview Avenue
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Terraprobe 8/19/2013

Description - Mildenhall Road Year
Traffic Data Year 2013 2014 2033
Design Year 2014
Analysis Period 20
1a) Average Annual Daily Traffic (AADT) 12,752 12,752 12,752
Annual Growth Rate (%) 0
1b) Truck fraction of total traffic 0.02
Number of lanes in one direction 1
1c) Directional Factor 1
1d) Lane distribution Factor 1

Daily Truck Volume 255

Road Classification Urban Major Arterial

2) Breakdown of Truck Proportions
Class 1 0.90
Class 2 0.02
Class 3 0.05
Class 4 0.03

3) Daily Truck Volumes (4 Classes) 2014 to 2033
Class 1 230
Class 2 5
Class 3 13
Class 4 8

4) Truck Factors (4 Classes)
Class 1 0.5
Class 2 2.3
Class 3 1.6
Class 4 5.5

5) Daily ESALs per Truck Class (4 Classes)
Class 1 115
Class 2 12
Class 3 20
Class 4 42

6) Total Daily ESALs in Design Lane 189

7) Total Base Year ESALs 2014
Number of Days of Truck Traffic 300

Total Base Year ESALs 56,695

8) Cumulative ESALs for Design Period
Design Period 20
Annual Growth Rate (%) 0
Geometric Growth Factor 0.0

1,133,908
Cumulative ESALs for the Design Period 1,133,900

Note: ESAL Calculations are based on "Procedures for Estimating Traffic Loads for Pavement Design",Hajek, J., 1995, 
          and "Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions" (MI-83), 2008.

Table F3

Equivalent Single Axle Load Calculations (AADT DATA)

Municipal Class EA Study for Lawrence Park Neighbourhood

City of Toronto

Mildenhall Road
Blythwood Road to Lawrence Avenue East
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Terraprobe 8/19/2013

Description - Various Local Residential Road Year
Traffic Data Year 2013 2014 2033
Design Year 2014
Analysis Period 20
1a) Average Annual Daily Traffic (AADT) 2,500 2,500 2,500
Annual Growth Rate (%) 0
1b) Truck fraction of total traffic 0.01
Number of lanes in one direction 1
1c) Directional Factor 1
1d) Lane distribution Factor 1

Daily Truck Volume 25

Road Classification Urban Major Arterial

2) Breakdown of Truck Proportions
Class 1 0.90
Class 2 0.02
Class 3 0.05
Class 4 0.03

3) Daily Truck Volumes (4 Classes) 2014 to 2033
Class 1 23
Class 2 1
Class 3 1
Class 4 1

4) Truck Factors (4 Classes)
Class 1 0.5
Class 2 2.3
Class 3 1.6
Class 4 5.5

5) Daily ESALs per Truck Class (4 Classes)
Class 1 11
Class 2 1
Class 3 2
Class 4 4

6) Total Daily ESALs in Design Lane 19

7) Total Base Year ESALs 2014
Number of Days of Truck Traffic 300

Total Base Year ESALs 5,558

8) Cumulative ESALs for Design Period
Design Period 20
Annual Growth Rate (%) 0
Geometric Growth Factor 0.0

111,150
Cumulative ESALs for the Design Period 111,200

Note: ESAL Calculations are based on "Procedures for Estimating Traffic Loads for Pavement Design",Hajek, J., 1995, 
          and "Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions" (MI-83), 2008.

Table F4

Equivalent Single Axle Load Calculations (MINIMUM AADT VALUE)

Municipal Class EA Study for Lawrence Park Neighbourhood

City of Toronto

Local Residential Roads
Lawrence Park Neighbourhood
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Terraprobe 8/19/2013

Description - Various Local Residential Road Year
Traffic Data Year 2013 2014 2033
Design Year 2014
Analysis Period 20
1a) Average Annual Daily Traffic (AADT) 8,764 8,764 8,764
Annual Growth Rate (%) 0
1b) Truck fraction of total traffic 0.02
Number of lanes in one direction 1
1c) Directional Factor 1
1d) Lane distribution Factor 1

Daily Truck Volume 175

Road Classification Urban Major Arterial

2) Breakdown of Truck Proportions
Class 1 0.90
Class 2 0.02
Class 3 0.05
Class 4 0.03

3) Daily Truck Volumes (4 Classes) 2014 to 2033
Class 1 158
Class 2 4
Class 3 9
Class 4 5

4) Truck Factors (4 Classes)
Class 1 0.5
Class 2 2.3
Class 3 1.6
Class 4 5.5

5) Daily ESALs per Truck Class (4 Classes)
Class 1 79
Class 2 8
Class 3 14
Class 4 29

6) Total Daily ESALs in Design Lane 130

7) Total Base Year ESALs 2014
Number of Days of Truck Traffic 300

Total Base Year ESALs 38,965

8) Cumulative ESALs for Design Period
Design Period 20
Annual Growth Rate (%) 0
Geometric Growth Factor 0.0

779,295
Cumulative ESALs for the Design Period 779,300

Note: ESAL Calculations are based on "Procedures for Estimating Traffic Loads for Pavement Design",Hajek, J., 1995, 
          and "Adaptation and Verification of AASHTO Pavement Design Guide for Ontario Conditions" (MI-83), 2008.

Table F5

Equivalent Single Axle Load Calculations (MAXIMUM AADT VALUE)

Municipal Class EA Study for Lawrence Park Neighbourhood

City of Toronto

Local Residential Roads
Lawrence Park Neighbourhood
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Terraprobe ABBREVIATIONS AND TERMINOLOGY

SAMPLING METHODS 

AS   auger sample 
CORE   cored sample 
DP   direct push  
FV   field vane  
GS   grab sample  
SS   split spoon  
ST   shelby tube  
WS   wash sample  

PENETRATION RESISTANCE   

Standard Penetration Test (SPT) resistance ('N' values) is defined as the number of 
blows by a hammer weighing 63.6 kg (140 lb.) falling freely for a distance of 0.76 m (30 
in.) required to advance a standard 50 mm (2 in.) diameter split spoon sampler for a 
distance of 0.3 m (12 in.). 

Dynamic Cone Test (DCT) resistance is defined as the number of blows by a hammer 
weighing 63.6 kg (140 lb.) falling freely for a distance of 0.76 m (30 in.) required to 
advance a conical steel point of 50 mm (2 in.) diameter and with 60° sides on 'A' size 
drill rods for a distance of 0.3 m (12 in.)." 

COHESIONLESS SOILS

Compactness ‘N’ value 

very loose < 4 
loose 4 – 10 
compact 10 – 30 
dense 30 – 50 
very dense > 50 

COHESIVE SOILS  

Consistency ‘N’ value Undrained Shear 
Strength (kPa) 

   
very soft < 2 < 12 
soft 2 – 4 12 – 25 
firm 4 – 8 25 – 50 
stiff 8 – 15 50 – 100 
very stiff 15 – 30 100 – 200 
hard > 30 > 200 

COMPOSITION 

Term (e.g) % by weight 

trace silt < 10 
some silt 10 – 20 
silty 20 – 35 
sand and silt > 35 

TESTS AND SYMBOLS

MH mechanical sieve and  hydrometer     
 analysis   

w, wc water content   

wL, LL liquid limit    

wP, PL plastic limit    

IP, PI plasticity index 

k coefficient of permeability

 soil unit weight, bulk 

Gs               specific gravity 

’ internal friction angle 

c’ effective cohesion 

cu undrained shear strength 

Unstabilized water level 

 1st water level measurement 

 2nd water level measurement 

 Most recent water level measurement 

 Undrained shear strength from field vane (with sensitivity) 

Cc compression index 

cv coefficient of consolidation 

mv coefficient of compressibility 

e void ratio 

FIELD MOISTURE DESCRIPTIONS  
Damp refers to a soil sample that does not exhibit any observable pore water from field/hand inspection. 

Moist refers to a soil sample that exhibits evidence of existing pore water (e.g. sample feels cool, cohesive soil is at plastic 
limit) but does not have visible pore water 

Wet refers to a soil sample that has visible pore water 
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1.               Terraprobe Inc E 1 

ESTIMATED PERMEABILITY – PAVEMENT BOREHOLES 

Borehole 
No.

Sample No.

Sampling 
Depth 
below 
Grade

Percentage
Estimated Permeability  

(on the order of)Gravel Sand Silt Clay

BH 19 
SS 2 1.0 m 0 38 62 10-7 cm/sec 

BH 23 
SS 2 1.0 m 7 43 50 10-7 cm/sec 

BH 45 
SS 1 1.0 m 1 35 64 10-6 cm/sec 

BH 48 
SS 1 0.6 m 3 31 66 10-7 cm/sec 

BH 6 
SS 2 1.0 m 14 50 36 10-5 cm/sec 

BH 11 
SS 1 1.0 m 1 46 53 10-5 cm/sec 

S 8 
SS 3 1.8 m 1 42 57 10-5 cm/sec 

BH 33 
AS 1 0.5 m 0 36 64 10-8 cm/sec 

BH 39 
AS 1 0.5 m 0 14 86 10-8 cm/sec 

BH 2 
SS 1 1.0 m 1 46 53 10-6 cm/sec 

S 14 
SS 1 1.0 m 1 35 64 10-4 cm/sec 

BH 26 
SS 2 1.0 m 8 48 44 10-5 cm/sec 

BH 29 
SS 2 1.0 m 3 51 46 10-5 cm/sec 

BH 51 
SS 2 1.0 m 5 55 40 10-6 cm/sec 
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1.               Terraprobe Inc E 2 

ESTIMATED PERMEABILITY – SEWER BOREHOLES 

Borehole 
No.

Sample No. 

Sampling 
Depth 
below 
Grade

Percentage
Estimated Permeability  

(on the order of) Gravel Sand Silt Clay 

S 1 
SS 6 4.7 m 1 81 15 3 10-3 cm/sec 

S 3 
SS 7 6.3 m 6 80 14 10-3 cm/sec 

S 5 
SS 6 4.8 m 1 6 38 55 10-7 cm/sec 

S 8 
SS 3 1.8 m 2 47 43 8 10-5 cm/sec 

S 9 
SS 4 2.5 m 4 87 9 10-2 cm/sec 

S 11 
SS 6 6.3 m 6 34 43 17 10-6 cm/sec 

S 13 
SS 5 3.3 m 0 60 38 2 10-3 cm/sec 

S 14 
SS 4 2.4 m 2 48 42 8 10-5 cm/sec 

S 18 
SS 4 2.5 m 0 20 71 9 10-5 cm/sec 

S 21 
SS 4 2.5 m 0 63 29 8 10-5 cm/sec 

S 22 
SS 6 4.8 m 1 83 16 10-3 cm/sec 

S 24 
SS 7 6.3 m 0 5 34 61 10-8 cm/sec 

S 26 
SS 4 2.5 m 0 56 39 5 10-4 cm/sec 

S 28 
SS 4 2.5 m 0 5 35 60 10-7 cm/sec 

S 30 
SS 7 6.2 m 3 32 47 18 10-7 cm/sec 

S 32 
SS 6 4.7 m 4 41 39 16 10-7 cm/sec 
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O. Reg. 153(511) - Metals & Inorganics (Soil)
Antimony 1 4517161 < 0.8 < 0.8 0.0% < 0.8 99% 70% 130% 84% 80% 120% 79% 70% 130%
Arsenic 1 4517161 2 2 0.0% < 1 98% 70% 130% 100% 80% 120% 93% 70% 130%
Barium 1 4517161 32 28 13.3% < 2 99% 70% 130% 109% 80% 120% 100% 70% 130%
Beryllium 1 4517161 < 0.5 < 0.5 0.0% < 0.5 90% 70% 130% 95% 80% 120% 80% 70% 130%
Boron 1 4517161 < 5 < 5 0.0% < 5 90% 70% 130% 90% 80% 120% 76% 70% 130%

Boron (Hot Water Soluble) 1 4517161 <0.10 <0.10 0.0% < 0.10 102% 60% 140% 107% 70% 130% 106% 60% 140%
Cadmium 1 4517161 < 0.5 < 0.5 0.0% < 0.5 96% 70% 130% 109% 80% 120% 99% 70% 130%
Chromium 1 4517161 10 9 10.5% < 2 95% 70% 130% 111% 80% 120% 97% 70% 130%
Cobalt 1 4517161 4.3 3.9 9.8% < 0.5 94% 70% 130% 110% 80% 120% 100% 70% 130%
Copper 1 4517161 9 9 0.0% < 1 98% 70% 130% 119% 80% 120% 99% 70% 130%

Lead 1 4517161 5 5 0.0% < 1 109% 70% 130% 119% 80% 120% 106% 70% 130%
Molybdenum 1 4517161 < 0.5 < 0.5 0.0% < 0.5 99% 70% 130% 107% 80% 120% 100% 70% 130%
Nickel 1 4517161 9 8 11.8% < 1 99% 70% 130% 109% 80% 120% 96% 70% 130%
Selenium 1 4517161 < 0.4 < 0.4 0.0% < 0.4 98% 70% 130% 102% 80% 120% 95% 70% 130%
Silver 1 4517161 < 0.2 < 0.2 0.0% < 0.2 106% 70% 130% 118% 80% 120% 108% 70% 130%

Thallium 1 4517161 < 0.4 < 0.4 0.0% < 0.4 96% 70% 130% 106% 80% 120% 97% 70% 130%
Uranium 1 4517161 < 0.5 < 0.5 0.0% < 0.5 98% 70% 130% 107% 80% 120% 95% 70% 130%
Vanadium 1 4517161 16 15 6.5% < 1 95% 70% 130% 107% 80% 120% 95% 70% 130%
Zinc 1 4517161 20 19 5.1% < 5 104% 70% 130% 113% 80% 120% 105% 70% 130%
Chromium VI 1 4517164 < 0.2 < 0.2 0.0% < 0.2 97% 70% 130% 102% 80% 120% 107% 70% 130%

Cyanide 1 4517161 < 0.040 < 0.040 0.0% < 0.040 100% 70% 130% 104% 80% 120% 111% 70% 130%
Mercury 1 4517161 < 0.10 < 0.10 0.0% < 0.10 106% 70% 130% 109% 80% 120% 98% 70% 130%
Electrical Conductivity (2:1) 1 4517161 0.849 0.839 1.2% < 0.005 99% 90% 110% NA NA
Sodium Adsorption Ratio 1 4517161 14.4 14.7 1.9% NA NA NA NA
pH, 2:1 CaCl2 Extraction 1 4517168 7.96 7.96 0.0% NA 99% 90% 110% NA NA

Certified By:

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

AGAT WORK ORDER: 13T732688

Dup #1 RPD Measured
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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 (2:1) 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 6010C 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

AGAT WORK ORDER: 13T732688

Method Summary
ATTENTION TO: Abdus Sobahan

CLIENT NAME: TERRAPROBE INC.
PROJECT NO: 11-12-21-26
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