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1.0 INTRODUCTION 

AMEC Earth & Environmental, a division of AMEC Americas Limited (AMEC), Consulting 
Geotechnical, Construction Quality Control and Environmental Engineers, was retained by the 
Ministry of Transportation (Eastern Region) c/o Greer Galloway Group Inc., to conduct a 
foundation investigation for existing Noise Barrier Upgrades at three different sites along Highway 
417 in Ottawa, Ontario.  A key plan showing the locations of the three sites is presented on Figure 
No. 1 in Appendix A of this report.  The three different sites are defined as follows: 
 
• Site 417-11 - Replacement of Wooden Noise Barrier (Northside) from Melrose Avenue 

easterly approximately 700 m to Loretta Avenue.  The site is shown on Figure Nos. 2A and 
2B; 

• Site 417-10 - In-filling/Extension of the Noise Barrier (Southside) adjacent to Reid Avenue 
(64 m Noise Barrier +/-).  The site is shown on Figure No. 3; and 

• Site 417-24 - Extension of the existing Noise Barrier (Northside) adjacent to the N/S-W 
Ramp at Maitland (172 m Noise Barrier +/-).  The site is shown on Figure No. 4. 

 
The purpose of this investigation is to determine the subsurface conditions at the three sites for 
the proposed noise barrier wall upgrades.  Authorization to proceed with this investigation was 
provided by MTO, c/o Greer Galloway Group Inc.  The work was carried out by AMEC according 
to the MTO Terms of Reference dated April 2007 and AMEC’s Proposal No. OP8519 dated April 
2007 and revised on 11 May 2007. 
 
The investigation was carried out by means of a limited number of boreholes, in-situ tests and 
laboratory tests on selected samples. 
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2.0 SITE AND PROJECT DESCRIPTIONS 

2.1 Site 417-11 - Melrose Avenue to Loretta Avenue 

This section of the site is approximately 700 m long and it extends along the north side of the 
pavement for the West Bound Lane of Highway 417 from Melrose Avenue easterly to Loretta 
Avenue.  The existing noise barrier consists of a wooden wall except for the most easterly 
200 m section which consists of a steel barrier.  It is proposed to replace this barrier with a 4 m to 
5 m high Jersey Face Concrete Barrier integral with noise wall.  The site location is shown on 
Figure Nos. 2A and 2B in Appendix A of this Report. 
 

2.2 Site 417-10 - Adjacent to Reid Avenue  

This section of the site extends approximately over a 64 m long distance.  It is located on the 
south side of the East Bound Lane of Highway 417 just east of Parkdale and near Reid Avenue 
cul-de-sac.  The site is located on top of a very steep cliff overlooking the highway.  The site is 
presently bordered by an MTO chain link fence.  It is proposed to construct a 4 m to 5 m high 
ground mounted concrete noise barrier.  The site location is shown on Figure No. 3 in Appendix A 
of this Report. 
 

2.3 Site 417-24 - N/S-W Ramp at Maitland  

It is proposed to erect a 4 m to 5 m ground mounted concrete noise wall along an approximately 
172 m long distance located on the north side of the N/S-W ramp at Maitland.  Presently, an MTO 
chain link fence can be seen at the proposed location of the noise barrier behind a landscaped 
area.  The proposed noise barrier location is at a few metres (3 m to 6 m) to the north of the 
existing shoulder to the ramp. The site location is shown on Figure No. 4 in Appendix A of this 
Report. 
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3.0 SCOPE OF WORK 

The scope of work for this geotechnical investigation was conducted in accordance with the 
requirements detailed in the Terms of Reference published by MTO for this project and it included 
the following: 
 
Site 417-11 Noise Barrier:  
 
Fourteen 6 m deep foundation boreholes are to be advanced along the alignment of the new noise 
barrier.  The boreholes are to be spaced at approximately 50 m apart.  Should bedrock be 
encountered, rock cores will be acquired in each hole to a maximum of 3 m depth.   
 
Site 417-10 Noise Barrier:  
 
Three 6 m deep foundation boreholes will be advanced along the alignment of the new noise 
barrier.  The boreholes will be spaced at approximately 25 m to 30 m apart.  Should bedrock be 
encountered, rock cores will be acquired in each hole to a maximum of 3 m depth. 
 
Site 417-24 Noise Barrier:  
 
Four 6 m deep foundation boreholes will be advanced along the alignment of the new noise 
barrier.  The boreholes will be spaced at approximately 50 m apart.  Should bedrock be 
encountered, rock cores will be acquired in each hole to a maximum of 3 m depth. 
 
Perform laboratory tests, including moisture content and soil grain size distribution test analyses 
on selected samples. 
 
Document the results of the field and laboratory programmes in a Foundation Investigation Report. 
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4.0 INVESTIGATION PROCEDURES 

4.1 Field Investigation 

In accordance with the Terms of Reference and AMEC’s proposal for this investigation the 
following drilling programme was completed: 
 
• Site 417-11 Noise Barrier: Fourteen 6 m deep foundation boreholes numbered BH07-1 

through BH07-14 were advanced along the proposed alignment of the new noise barrier.  
The boreholes were drilled between 8 June and 14 June, 2007.  The borehole locations are 
indicated on the Site and Borehole Location Plan Figure Nos. 2A and 2B in Appendix A of 
this report.  The boreholes were spaced at approximately 50 m apart.  Some of the 
borehole locations had to be moved slightly in order to avoid existing underground service 
lines.  It should be noted that a major Hydro line is present adjacent to the north side of the 
existing wall at this site.  The Hydro line runs parallel to the wall up to split to Parkdale 
ramp where it crosses to the south side of the wall going westerly.  Dynamic cone 
penetration tests (DCPT) were conducted below 6 m depth in three of the fourteen 
boreholes in order to determine the depth to bedrock.  The bedrock was cored by 
approximately 2 m in one borehole (BH07-11).  Rock core samples were retrieved using 
NQ core barrel size. 

• Site 417-10 Noise Barrier: Three 6 m deep foundation boreholes numbered BH07-15 to 
BH07-17 were advanced along the proposed alignment of the new noise barrier.  The 
boreholes were drilled on 13 June and 14 June, 2007.  The borehole locations are 
indicated on the Site and Borehole Location Plan Figure No. 3 in Appendix A of this report.  
The boreholes were spaced at approximately 25 m to 30 m apart.  Some of the borehole 
locations had to be moved slightly in order to avoid existing underground service lines.  
The bedrock was cored by approximately 3.0 m to 3.9 m in each of the three boreholes 
using NQ core barrel size. 

• Site 417-24 Noise Barrier: Four 6 m deep foundation boreholes numbered BH07-18 
through BH07-21 were advanced along the proposed alignment of the new noise barrier.  
The boreholes were drilled on 5, 6 and 18 June, 2007.  The borehole locations are 
indicated on the Site and Borehole Location Plan Figure No. 4 in Appendix A of this report.  
The boreholes were spaced at approximately 50 m apart.  Some of the borehole locations 
had to be moved slightly in order to avoid existing underground service lines.  It should be 
noted that a major service line is present adjacent to the north side of the existing fence at 
this site where the wall is proposed.  The line runs parallel to the proposed wall.  The 
bedrock was cored by approximately 3 m in each borehole.  Rock core samples were 
retrieved using NQ core barrel size. 

 
Most of the boreholes were advanced to beyond the indicated depths shown in the Terms of 
Reference due to the presence of fill. Soil samples were normally taken at 1.5 m intervals to a 
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depth of 6 m during the performance of Standard Penetration Test (SPT) in hollow stem augers 
and in accordance with ASTM D1586.  This consisted of freely dropping a 63.5 kg (140 lbs.) 
hammer for a vertical distance of 0.76 m (30 inches) to drive a 51 mm (2 inches) diameter O.D. 
split-barrel (split spoon) sampler into the ground.  The number of blows of the hammer required to 
drive the sampler into the relatively undisturbed ground by a vertical distance of 0.30 m 
(12 inches) was recorded as SPT ‘N’ value of the soil which indicated the consistency of cohesive 
soils or the relative density of non-cohesive soils.  The majority of the boreholes were terminated 
due to auger refusal on possible bedrock, or SPT ‘N’ value in excess of 100 blows per 0.30 m.   
 
The dynamic cone penetration test (DCPT) was carried out by advancing a steel cone into the 
ground with a 63.5 kg (140 lbs.) hammer.  The number of blows per 0.3 m required to advance the 
cone was recorded and presented in the Borehole Records in Appendix B. 
 
The borehole locations and ground surface elevations at these locations were surveyed in the field 
by a survey crew from McIntosh Perry of Ottawa. The borehole locations established in the field by 
the survey crew are presented in tables shown on the Borehole Location Plan Figure Nos. 2A, 2B, 
3 and 4 and included in Appendix A of this report.   The coordinates and the geodetic ground 
surface elevations at the specified borehole locations were surveyed by the surveyor and 
confirmed by a hand-held GPS unit (NAD 83 system) after the completion of drilling.  Existing 
geodetic benchmarks located within or close to the sites were used for reference in surveying the 
borehole locations and elevations.  The coordinates and elevations of the boreholes are within 2 
cm of accuracy. 

Upon completion of drilling, the test holes were backfilled with bentonite then patched with cold 
asphalt mix where applicable. The soil samples were transported to AMEC’s Advanced Soil 
Laboratory for further examination and laboratory soil testing.  The programme of laboratory 
testing included, where applicable, grain size analysis and in-situ water content determination on 
more than 25% of the retrieved samples.  

 

4.2 Laboratory Tests 

Representative soil samples were subject to geotechnical laboratory testing in AMEC’s Advanced 
Soil Laboratory for soil classification.  Twelve selected samples were sent to Caduceon 
Environmental Laboratories for chemical testing.  The following tests were conducted: 
 
• Natural water content determination (82). 

• Grain size distribution analysis (14). 

• Chemical tests for pH, Sulphate, Chloride and resistivity (12). 

 
The encountered soil strata and the results of the field and laboratory tests are presented on the 
Borehole Records in Appendix B.  The grain size distribution curves and the chemical test results 
are presented in Appendix C. 
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5.0 INVESTIGATION RESULTS 

This section of the report summarizes the encountered surface and subsurface conditions at the 
three sites for the proposed noise barrier upgrades.  The field and laboratory test results along 
with the encountered soil strata are detailed below. 
 

5.1 Surface Conditions 

5.1.1 Site 417-11 Noise Barrier 

This site is located along the north side of the shoulder for the West Bound Lane of Highway 417.  
It stretches, westerly, over a 700 m long distance between Loretta Avenue and Melrose Avenue.  
The ground surface at the borehole locations placed along this stretch is covered with asphaltic 
concrete.  The boreholes were placed either along the edge of pavement (White line that 
separates the most right hand lane from the right hand shoulder) or along the paved shoulder.  
The boreholes were advanced at approximately 3 m to the south of the existing noise barrier.  The 
existing wall consists of approximately 500 m long wooden barrier and 200 m long steel barrier.   
 
The ground surface along this stretch of the site rises from Melrose Avenue and easterly up to 
approximately 50 m to the east of the Bayswater Avenue overpass (BH07-1 to BH07-11).  The 
ground surface, then, drops downward gently toward the east to Loretta Avenue overpass 
(BH07-11 to BH07-14).  A maximum ground surface elevation difference of 6.2 m was recorded at 
the borehole locations between Melrose Avenue and Bayswater Avenue overpass.  A maximum 
ground surface elevation difference of 1.4 m was recorded at the borehole locations between 
Bayswater Avenue overpass and Loretta Avenue. 
 

5.1.2 Site 417-10 Noise Barrier 

The site for 417-10 noise barrier is located to the west of Reid Avenue cul-de-sac and east of 
Parkdale Avenue.  The site is located on top of a very steep cliff overlooking the East Bound Lane 
of Highway 417.  The site is presently bordered by an MTO chain link fence.  The ground surface 
is covered with some asphaltic concrete, gravel and/or silty sand with roots and organics under 
some bush cover.  Bedrock outcrop and boulders can be seen along the northern face of the cliff.  
The ground surface at this site is generally flat with a gentle downward slope toward the west.  A 
maximum ground surface elevation difference of 1.65 m was recorded at the borehole locations. 
 

5.1.3 Site 417-24 Noise Barrier 

The site for 417-24 noise barrier is located to the north of the N/S-W ramp at Maitland.  It 
stretches over an approximate distance of 172 m.  Presently, an MTO chain link fence can be 
seen at the proposed location of the noise barrier behind a landscaped area.  The proposed noise 
barrier location is at approximately 3 m to 6 m to the north of the existing shoulder to the ramp.   
The ground surface is covered with tall grass, bush and a few trees.  The ground surface at this 
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site is generally flat.  A maximum ground surface elevation difference of 0.66 m was recorded at 
the borehole locations. 
 

5.2 Subsurface Conditions 

5.2.1 Site 417-11 Noise Barrier 

The following Soil strata were encountered at this site: 
 
Asphaltic Concrete 
 
A surficial 130 mm to 330 mm thick layer of asphaltic concrete was encountered at all of the 
borehole locations at this site, with an average thickness of about 250 mm. 
 
Concrete 
 
A 250 mm thick layer of concrete was encountered and cored underlying the asphaltic concrete in 
BH07-1 and BH07-11 through BH07-13.  No concrete was encountered in any of the other 
boreholes.  It should be noted that the concrete layer was encountered under the right hand lane 
of the travelled highway.  Concrete was not present under the right hand shoulder. 
 
Fill 
 
Mixed fill material was encountered underlying the asphaltic concrete and concrete in all of the 
boreholes.  The fill extended to variable depths ranging between 1.7 m (Elev. 69.7 m) and 8.0 m 
(Elev. 64.4 m) below ground surface, with an average depth of around 4.5 m to 5.0 m below 
existing grades.  In BH07-5, the fill extended to a depth of 11 m (Elev. 62.2 m) below ground 
surface.  It should be noted that the thickness of fill may vary from one borehole to another 
borehole. 
 
The upper 100 mm to 400 mm of the fill consisted of crushed gravelly sand fill. The lower fill 
consisted mainly of sand, silty sand and clayey silt materials mixed with some to trace gravel, 
asphalt, roots, organics, cobbles and brick.  The compactness of the fill was variable and generally 
loose to very dense, as indicated by the recorded SPT ‘N’-values, which varied between 3 and 74 
blows per 300 mm of penetration. 
 
Laboratory testing on several fill samples indicated moisture contents between 3% and 40% for 
the tested samples. Grain size distribution analyses were conducted on five selected fill samples.  
The results of the gradation tests are recorded below and presented on Figures 7, 9, 12, 13 and 
14 in Appendix C of this report.  The fill included the following gradation percentages: 
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 Gravel:  5% to 45% 
 Sand: 50% to 90% 
 Silt and Clay: 0% to 15% 
 
Silty Sand 
 
A brown silty sand deposit was encountered underlying the fill layers at the location of BH07-8 at 
4.1 m (Elev. 72.3 m) depth below ground surface.  The silty sand was not encountered anywhere 
else.  The silty sand extended to a maximum depth of 5.3 m below ground surface.  The silty sand 
was found to be generally compact as indicated by the SPT ‘N’- values which ranged between 15 
and 16 blows per 300 mm of penetration. 
 
Laboratory tests on two selected samples indicated moisture contents of 15% and 18% denoting 
moist conditions.  A grain size distribution analysis was conducted on one selected sample 
revealed that this deposit consisted of 73% sand and 27% silt and clay size particles.  The results 
of the gradation test are presented on Figure 10 in Appendix C of this report. 
 
Glacial Till 
 
A glacial till deposit was encountered underlying the fill or the silty sand materials in all of the 
boreholes except for BH07-4 and BH07-11.  The till was encountered at depths ranging between 
1.7 m (Elev. 69.7 m) and 6.4 m (Elev. 70.9 m) below ground surface.  The till was encountered at 
a depth of 11 m (Elev. 62.2 m) below ground surface at the location of BH07-5.  The till extended 
to the maximum depth of exploration, where refusal on bedrock was encountered.  The till 
consisted mainly of sand, some silt, some gravel to sand and gravel, trace silt with cobbles and 
boulders.  The till was found to be generally loose to very dense as indicated by the recorded SPT 
‘N’ values which ranged between 4 and 120 blows per 300 mm of penetration. 
 
Laboratory testing on several till samples indicated moisture contents between 3% and 17% for 
the tested samples. Grain size distribution analyses were conducted on five selected till samples.  
The results of the gradation tests are recorded below and presented on Figures 5, 6, 8, 11 and 15 
in Appendix C of this report.  The till included the following components: 
 
 Gravel:  7% to 60% 
 Sand: 35% to 80% 
 Silt and Clay: 5% to 17% 
Bedrock 
 
Bedrock was contacted at refusal by auger or probably by the dynamic cone in all of the boreholes 
at depths ranging between 5.2 m (Elev. 72.3 m) and 10.3 m (Elev. 61.4 m) below existing grades.  
The bedrock was not encountered in BH07-5 within 15 m depth.  The bedrock was cored by 2.0 m 
in BH07-11.  The bedrock consisted, mainly, of limestone with shale partings. The upper 0.6 m of 



Ministry of Transportation (Eastern Region) 
Foundation Investigation Final Report  
Highway 417 Noise Barrier Upgrades, Ottawa, Ontario 
MTO WP 4010-05-00 
29 November 2007 
 
 

TZ71046 Page (9) 

the bedrock was severely weathered with Rock Quality Designation (RQD) of zero.  The lower 
bedrock was slightly weathered with an RQD of 100% for the cored sample.   
 

5.2.2 Site 417-10 Noise Barrier 

The following Soil strata were encountered at this site: 
 
Asphaltic Concrete 
 
A surficial 40 mm to 50 mm thick layer of asphaltic concrete was encountered at all of the 
borehole locations at this site except for BH07-15. 
 
Fill 
 
Mixed fill material was encountered at the surface or underlying the asphaltic concrete in all of the 
boreholes.  The fill extended to variable depths ranging between 0.2 m (Elev. 76.1 m) and 2.7 m 
(Elev. 71.9 m) below ground surface.  It should be noted that the thickness of fill may vary from 
one borehole to another borehole.  The fill consisted of silty sand material mixed with some to 
trace gravel, roots, organics, cobbles and concrete with cobbles and boulders.   
 
Bedrock 
 
Bedrock was contacted at refusal by auger in all of the boreholes at depths ranging between 0.2 m 
(Elev. 76.1 m) and 2.7 m (Elev. 71.9 m) below existing grades.  The bedrock was cored by 3.0 m 
in each borehole.  The bedrock consisted mainly of limestone with shale partings. The bedrock 
was severely to moderately weathered with RQD values of zero to 92% for the cored samples.   
 

5.2.3 Site 417-24 Noise Barrier 

The following Soil strata were encountered at this site: 
 
Sandy Silt/Silty Sand 
 
A surficial 100 mm (Elev. 83.8 m) to 600 mm (Elev. 82.9 m) thick layer of sandy silt to silty sand 
with roots and organics was encountered at all of the borehole locations at this site, except for 
BH07-21, with an average thickness of about 400 mm.  Laboratory testing on two samples 
indicated moisture contents between 12% and 18% for the tested samples. 
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Fill 
 
Mixed fill material was encountered at the surface or underlying the silty sand with roots in BH07-
20 and BH07-21.  In BH07-20, the fill consisted of clayey silt with sand and gravel, trace roots, 
brick and asphalt.  The fill extended in BH07-20 to a maximum depth of 1.8 m (Elev. 81.8 m) 
below ground surface.   In BH07-21, the fill consisted of a 1.4 m thick upper layer of crushed sand 
and gravel over clayey silt fill material extending to 3.7 m (Elev. 79.3 m) below existing grades.  It 
should be noted that the thickness of fill may vary from one borehole to another borehole.  The 
crushed sand and gravel fill was generally compact as indicated by the recorded SPT “N”- values 
which ranged between 22 and 28 blows per 300 mm of penetration.  The clayey silt fill was stiff to 
hard, as indicated by the recorded SPT ‘N’-values ranging between 5 and 75 blows per 300 mm of 
penetration. 
 
Laboratory testing on several fill samples indicated moisture contents between 3% and 43% for 
the tested samples. Grain size distribution analyses were conducted on one selected fill sample 
from the upper fill layer at BH07-21 (crushed sand and gravel).  The results of the gradation test 
are recorded below and presented on Figure 17 in Appendix C of this report.  The fill included the 
following gradation percentages: 
 
 Gravel:  50% 
 Sand: 45%  
 Silt and Clay: 5% 
 
Clayey Silt 
 
A grey clayey silt deposit was encountered underlying the sandy silt or the clayey silt fill in BH07-
18 and BH07-21, respectively.  The clayey silt deposit extended to a maximum depth of 1.2 m 
(Elev. 82.3 m) and 3.1 m (Elev. 80.6 m)  below ground surface.  The clayey silt was generally stiff 
to very stiff as indicated by the SPT ‘N’- values which ranged between 9 and 22 blows per 300 mm 
of penetration. 
 
Laboratory test on one selected sample indicated a moisture content of 32% denoting wet 
conditions.   
 
Glacial Till 
 
A glacial till deposit was encountered underlying the silty sand with roots, fill or the clayey silt 
materials in BH07-19, BH07-20 and BH07-21, respectively.  The till was encountered at depths 
ranging between 0.3 m (Elev. 83.1 m) and 3.7 m (Elev. 79.3 m) below ground surface.  The till 
extended to the maximum depth of exploration, where refusal on bedrock was encountered.  The 
till consisted mainly of sand, some silt, some gravel to sand and gravel, trace silt with cobbles and 
boulders.  The till was generally compact as indicated by the recorded SPT ‘N’ values which 
ranged between 18 and 28 blows per 300 mm of penetration. 
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Laboratory testing on several till samples indicated moisture contents between 4% and 13% for 
the tested samples. Grain size distribution analyses were conducted on two selected till samples.  
The results of the gradation tests are recorded below and presented on Figures 16 and 18 in 
Appendix C of this report.  The till included the following components: 
 
 Gravel:  15% to 57% 
 Sand: 40% to 70% 
 Silt and Clay: 5% to 17% 
 
Bedrock 
 
Bedrock was contacted at refusal by auger in all of the boreholes at depths ranging between 1.2 m 
(Elev. 82.3 m) and 4.2 m (Elev. 78.8 m) below existing grades.  The bedrock was cored by 3.0 m 
to 4.5 m in each borehole.  The bedrock consisted, mainly, of limestone with shale partings. The 
bedrock was severely to slightly weathered with RQD values ranging between 20% to 100% for 
the cored samples.   
 

5.3 Groundwater 

The three sites were generally dry. The groundwater was encountered in four out of the twenty 
one boreholes as shown in the table below: 
 

Borehole No. Groundwater Depth, m 

BH07-1 4.6 (Elev. 66.8 m) 

BH07-2 7.9 (Elev. 63.8 m) 

BH07-7 6.1 (Elev. 69.3 m) 

BH07-18 1.9 (Elev. 81.6 m) 

 
Fluctuations in the groundwater level due to seasonal variations or in response to a particular 
precipitation event should be anticipated. 
 

5.4 Chemical Test Results 

Twelve selected soil samples from the three sites were sent to Caduceon Environmental 
Laboratories in Ottawa to test for pH, sulphate, chloride concentrations and resistivity.  The results 
are summarized in a table in Appendix C of this report. 





 

 

APPENDIX A 
 

KEY AND BOREHOLE LOCATION PLANS (FIGURES 1, 2A, 2B, 3 AND 4)















 



 

 

APPENDIX B 
 

BOREHOLE RECORDS (BH07-1 THROUGH BH07-21)























































 



 

 

APPENDIX C 
 

LABORATORY TEST RESULTS 



































 



 

 

APPENDIX D 
 

NON-STANDARD SPECIAL PROVISIONS (NSSP) 





NON STANDARD SPECIAL PROVISION (NSSP) 
 

The following NSSP should be considered in the construction: 
 

1. The soil conditions at the site contain cobbles / boulders which will have to be 
removed from the excavation for foundation and / or the augured holes for the 
post foundations. 

 
2. It should also be noted that loose fill and sand materials were encountered during 

the investigation programme.  Therefore, casing installation prior to auguring is 
recommended during the auguring process for the concrete caisson installation 
in order to protect sides of the augured hole from collapsing or caving in.   
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REPORT LIMITATIONS 
 
 



 



 

 AMEC Earth & Environmental 

REPORT LIMITATIONS 
 
The conclusions and recommendations given in this report are based on information determined 
at the testhole locations.  The information contained herein in no way reflects on the 
environmental aspects of the project, unless otherwise stated.  Subsurface and groundwater 
conditions between and beyond the testholes may differ from those encountered at the testhole 
locations, and conditions may become apparent during construction, which could not be 
detected or anticipated at the time of the site investigation.  It is recommended practice that the 
Geotechnical Engineer be retained during the construction to confirm that the subsurface 
conditions across the site do not deviate materially from those encountered in the testholes. 
 
The design recommendations given in this report are applicable only to the project described in 
the text, and then only if constructed substantially in accordance with the details stated in this 
report.  Since all details of the design may not be known, we recommend that we be retained 
during the final design stage to verify that the design is consistent with our recommendations, 
and that assumptions made in our analysis are valid. 
 
The comments made in this report relating to potential construction problems and possible 
methods of construction are intended only for the guidance of the designer.  The number of 
testholes may not be sufficient to determine all the factors that may affect construction methods 
and costs.  For example, the thickness of surficial topsoil or fill layers may vary markedly and 
unpredictably.  The contractors bidding on this project or undertaking the construction should, 
therefore, make their own interpretation of the factual information presented and draw their own 
conclusions as to how the subsurface conditions may affect their work.  This work has been 
undertaken in accordance with normally accepted geotechnical engineering practices.  No other 
warranty is expressed or implied. 
 
The benchmark and elevations mentioned in this report were obtained strictly for use by this 
office in the geotechnical design of the project.  They should not be used by any other party for 
any other purpose. 
 
Any use which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties.  AMEC Earth & Environmental accepts 
no responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this report. 



 


