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FOUNDATION INVESTIGATION REPORT 

PINEIMUTA RIVER BRIDGE REPLACEMENT 

DISCTRICT OF KENORA, ONTARIO   

AGREEMENT NO.: 6021-E-0011  

GWP 6046-21-00 

GEOCRES NO.: 53B01-001 

PART 1.  FACTUAL INFORMATION 

1. INTRODUCTION 

Thurber Engineering Ltd. (Thurber) has been retained by Hatch to carry out a foundation 

investigation for the replacement of a modular bridge on Highway 599/808 (Nort Road), 

approximately 135 km north of the Highway 599 / Pickle Lake Road Junction in the District of 

Kenora, Ontario. 

The purpose of the investigation was to explore the subsurface conditions at the site and based 

on the data obtained, provide a borehole location plan, stratigraphic profile and sections, record 

of boreholes, laboratory test results, and a written description of the subsurface conditions. 

It is a condition of this report that Thurber’s performance of its professional services is subject to 

the attached Statement of Limitations and Conditions. 

2. SITE DESCRIPTION 

2.1 General 

The existing Pineimuta River Modular Bridge (Site No. 41X-0108/B0) is located on Highway 

599/808 (Nort Road), approximately 135 km north of the Highway 599 / Pickle Lake Road Junction 

in the District of Kenora, Ontario.  

The existing modular structure carries a single lane of traffic over the Pineimuta River. The 

existing structure is single span and the foundation element of the abutments were unknown. A 

demolished bridge footprint (1969) is present west of the existing modular bridge, and the 

abutments are rock-filled timber cribs.  

For project purposes, Highway 599/808 (Nort Road) is considered to be oriented north-south, and 

the river is described as oriented east-west at the bridge location. 
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The bridge is generally surrounded by a forested area. 

Photographs showing the existing conditions at the project site at the time of the field investigation 

are included in Appendix F. 

2.2 Regional Geology 

Surficial geological mapping indicates that the site is characterized by glaciofluvial ice-contact 

deposits, comprising gravel and sand, minor till; includes esker, kame, end moraine, ice-marginal 

delta and subaqueous fan deposits (Barnett, P.J., Henry, A.P. and Babuin, D. 1991. Quaternary 

geology of Ontario, west-central sheet; Ontario Geological Survey, Map 2553, scale 1:1,000,000). 

Bedrock geology mapping indicates that the site is underlain by igneous and metamorphic rocks, 

comprised of granitic gneiss (Ontario Geological Survey 1991. Bedrock geology of Ontario, west-

central sheet; Ontario Geological Survey, Map 2542, scale 1:1,000,000). 

3. INVESTIGATION PROCEDURES 

Borehole drilling was carried out between June 11 and June 15, 2024. The field program 

consisted of advancing six boreholes to sampling depths ranging from 12.8 to 17.8 m below the 

existing ground surface. Two probe boreholes were also advanced to confirm bedrock depths.  

The borehole locations were marked in the field by Thurber staff. Public utility locates were 

obtained in the vicinity of the borehole locations before commencing the drilling. 

The boreholes were drilled using a track-mounted CME-55 drill rig equipped with hollow stem 

augers, NW casing and NQ coring equipment. 

Soil samples were obtained at selected intervals using a 50 mm nominal diameter split spoon 

sampler in conjunction with Standard Penetration Testing (SPT) in general accordance with 

ASTM D1586.  

The drilling and sampling operations were observed on a full-time basis by a member of Thurber’s 

technical staff who logged the boreholes and processed the recovered soil and rock core samples 

for transport to Thurber’s laboratory for further examination and testing. 

One 50 mm diameter standpipe piezometer was installed in each of Borehole 25-01 and 25-05 to 

allow for measurements of the groundwater level after drilling. The details of the standpipe 

piezometers are illustrated on the respective Record of Borehole sheets provided in Appendix B.  
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Upon completion of drilling, all boreholes were backfilled in general accordance with O. Reg. 903, 

as amended. The standpipe piezometers were decommissioned in general accordance with 

O. Reg. 903, as amended, on the last day of drilling. 

The borehole locations and elevations were referenced to the base plan mapping provided by 

Hatch. The borehole coordinates are referenced to MTM NAD83 Zone 15. The borehole 

coordinates and elevations are shown on the Borehole Locations and Soil Strata Drawing 

included in Appendix A and on the individual Record of Borehole sheets included in Appendix B. 

A summary of the borehole locations and termination depths is provided in the table below. 

Table 3-1 Borehole Summary 

Borehole Northing (m) Easting (m) 
Ground Surface 

Elevation (m) 
Termination Depth Below 

Ground Surface (m) 

25-01 5,786,694.0 274,848.4 351.9 16.8 

25-02 5,786,681.6 274,842.6 352.2 16.6 

25-02B* 5,786,681.2 274,842.6 352.1 13.6 

25-03 5,786,691.4 274,825.5 353.0 12.8 

25-04 5,786,666.1 274,887.1 352.1 17.8 

25-05 5,786,658.7 274,881.0 352.1 16.6 

25-05B* 5,786,658.8 274,878.0 352.0 13.2 

25-05MW** 5,786,659.4 274,880.2 352.1 7.8 

25-06 5,786,647.8 274,894.9 352.1 13.0 

 

* Probe borehole drilled (not sampled) to confirm bedrock depths 

** Separate borehole drilled (not sampled) to install shallow monitoring well at 25-05 location 

3.1 Single Well Response Test  

Single well response tests (slug tests) were carried out in both monitoring wells (25-01 and 25-

05). The results of the slug tests are included in Appendix E. 

4. LABORATORY TESTING 

Laboratory testing was selected in general accordance with Section 5 of the MTO Guideline for 

Foundation Engineering Services, Version 3.0, dated April 2022. Geotechnical laboratory testing 

consisted of natural moisture content determination and visual identification of all recovered soil 

samples. Selected soil samples were subjected to grain size distribution and Atterberg Limits 

testing; point load test (PLT) and unconfined compressive strength (UCS) testing were carried 

out on selected rock cores in accordance with MTO and ASTM standards. The results of these 

tests are summarized on the Record of Borehole sheets included in Appendix B. 
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Two soil samples were submitted for analytical testing of corrosivity parameters and sulphate 

content. Four soil samples were collected and submitted to a certified and accredited laboratory 

to be tested analytically for petroleum hydrocarbons BTEX, F1 to F4, metals and some inorganic 

parameters. 

All laboratory test results from the field investigation are provided in Appendix C. 

5. DESCRIPTION OF SUBSURFACE CONDITIONS 

Details of the encountered subsurface conditions are presented on the Record of Borehole sheets 

included in Appendix B and on the Borehole Locations and Soil Strata Drawing included in 

Appendix A. A general description of the stratigraphy, based on the conditions encountered in the 

boreholes, is given in the following sections. However, the factual data presented on the Record 

of Borehole sheets takes precedence over this general description for interpretation of the site 

conditions. It must be recognized that the soil, bedrock, and groundwater conditions will vary 

between and beyond the borehole locations. 

The subsurface conditions encountered in the boreholes generally consisted of cohesionless 

sand to sand and gravel fill overlying a sand deposit, which is underlain by layers of silty clay and 

clayey silt to silt. A layer of silty sand to sand and gravel till underlies the cohesive deposits. 

Cobbles and boulders were encountered within the fill and lower cohesionless tills just above 

bedrock. The overburden soil was underlain by granitic gneiss bedrock.  

5.1 Topsoil 

A 200 to 250 mm thick layer of topsoil was encountered at the ground surface in Boreholes 25-

02 and 25-03. 

5.2 Sand to Sandy Gravel Fill  

Cohesionless fill material consisting of sand to sandy gravel was encountered at ground surface 

or below the topsoil in all boreholes. The fill had a thickness ranging from 2.2 to 3.7 m (base Elev. 

348.4 m to 350.0 m). 

SPT N-values in the fill ranged from 4 to 72 blows per 0.3 m, indicating a loose to very dense 

condition. The moisture content varied from 3 percent to 22 percent.  

Frequent auger grinding and spoon refusal were encountered in the fill material during 

investigation indicating presence of cobbles and boulders. 
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Four grain size distribution analyses were completed on the fill, and a summary of the results is 

presented in the table below and Figure C1 in Appendix C.  

Table 5-1 Grain Size – Sand Fill  

Grain Size Distribution 

Gravel (%) Sand (%) Silt and Clay  

3 to 26 66 to 86 8 to 13 

 

5.3 Sand to Sand and Gravel 

A native deposit of sand to sand and gravel was encountered below the sand fill in all boreholes. 

The deposit had a thickness ranging from 4.1 to 5.0 m and extended to depths of 6.4 m to 7.9 m 

(base elev. 344.0 m to 345.8 m) in all boreholes. 

SPT N-values in the sand to sand and gravel ranged from 2 per 0.3 m to over 50 blows per 

0.125 m, indicating a very loose to very dense condition. The moisture content varied from 4 to 

23 percent. 

Frequent auger grinding/refusal was encountered in the material during investigation. 

Six grain size distribution analyses were completed on the sand, and a summary of the results is 

presented in the table below and Figure C2 in Appendix C.  

Table 5-2 Grain Size Tests – Sand, and Sand and Gravel   

Soil Material  
Grain Size Distribution 

Gravel (%) Sand (%) Silt (%) Clay (%) 
Silt and Clay 

(%) 

Sand  
0 to 3 92 to 96 -- -- 3 to 7 

9 76 13 2 15 

Sand and 
Gravel 

37 59 -- -- 4 

 

5.4 Silty Clay, Clayey Silt to Silt 

Cohesive material consisting of silty slay, clayey silt to silt was encountered below the sand to 

sand and gravel deposit in all boreholes. The deposit had a thickness ranging from 3.8 to 4.7 m 

and extended to depths of 11.0 m to 12.5 m (base elev. 339.6 m to 341.1 m) in all boreholes, 

except Borehole 25-03. The deposit extended to the maximum investigated depth in Boreholes 

25-03. 
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SPT N-values in the cohesive deposits ranged from 7 to 57 blows per 0.3 m, indicating a firm to 

hard consistency. The moisture content varied from 10 to 31 percent.  

Eight grain size distribution analyses and six Atterberg Limits tests were completed on the deposit, 

and a summary of the results is presented in the table below and Figure C3, C4, C6 and C7 in 

Appendix C. The results of Atterberg Limits testing carried out on selected samples indicate that 

the clayey silt to silt has negligible to slight plasticity (ML, CL-ML) and the silty clay has low 

plasticity (CL). 

Table 5-3 Grain Size and Atterberg Limits Tests – Silty Clay, Clayey Silt to Silt 

Soil Material 

Grain Size Distribution Atterberg Limits 

Gravel 
(%) 

Sand 
(%) 

Silt (%) 
Clay 
(%) 

Liquid Limit 
(%) 

Plastic 
Limit (%) 

Plasticity 
Index (%) 

Clayey Silt to Silt 0 to 1 0 to 4 77 to 92 7 to 23 18 to 21 17 to 18 1 to 4 

Silty Clay  0 0 to 3 73 to 67 27 to 30 25 to 26 17 8 to 9 

 

5.5 Silty Sand Till  

A deposit of silty sand till was encountered at a deeper depth below the cohesive soils in 

Boreholes 25-02, 25-04, 25-05 and 25-06. The deposit had a thickness of 1.0 to 2.0 m and 

extended to a depth of 13.6 to 13.7 m (base elev. 338.4 m to 339.1 m).  

SPT N-values in the sand till ranged from 13 to 21 blows per 0.3 m indicating a compact condition. 

The moisture content varied from 4 to 8 percent.  

Frequent auger grinding/refusal was encountered in the till during investigation indicating the 

presence of cobbles and boulders. Glacial tills inherently contain cobbles and boulders. 

One grain size distribution analysis was completed on the deposit, and a summary of the results 

is presented in the table below and Figure C5 in Appendix C.  

Table 5-4 Grain Size Tests – Lower Silty Sand Till 

Grain Size Distribution 

Gravel (%) Sand (%) Silt (%) Clay (%) 

0 55 38 7 
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5.6 Sand and Gravel Till 

Sand and gravel till was encountered at a deeper depth below the cohesive deposit in Borehole 

25-01. The deposit had a thickness of 2.0 m and extended to a depth of 13.7 m (base elev. 

338.2m).  

Frequent auger grinding/refusal was encountered in the sand and gravel material during 

investigation, indicating the presence of cobbles and boulders. Glacial tills inherently contain 

cobbles and boulders. 

An SPT N-value in the sand and gravel was recorded as 9 blows per 0.3 m indicating a loose 

condition. The moisture content was 15 percent. 

One grain size distribution analysis was completed on the sand and gravel, and a summary of the 

results is presented in the table below and Figure C5 in Appendix C. 

Table 5-5 Grain Size Tests – Lower Sand and Gravel 

Grain Size Distribution 

Gravel (%) Sand (%) Silt and Clay (%) 

37 36 27 

 

5.7 Cobbles and Boulders  

Cobbles and boulders were inferred at several depths and confirmed by coring through the 

cobbles and boulder in Boreholes 25-01, 25-04, 25-05.   

A 150 mm thick cobble was recovered in Boreholes 25-01 at a depth of 2.3 m (elev. 349.6).  

The boulder fragments recovered from Boreholes 25-01 and 25-04 had a thickness ranging from 

approximately 375 mm to 450 mm and were encountered at depths ranging from 12.8 m to 13.7 

(elev. 339.1 m to 338.4 m).  

An approximately 450 mm thick, localized boulder within the sand deposit was encountered in 

Borehole 25-05 at a depth of 5.1 (elev. 347 m). 

The cobbles and boulders were mainly encountered within the cohesionless soils at shallower 

depths and in the tills immediately above bedrock.  
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5.8 Bedrock 

Bedrock was proven by rock core recovery underlying the lower silty sand to sand and gravel till 

(and boulders) at depths ranging between 13.0 and 14.6 m (elev. 337.5 m to 339.1 m) in all 

boreholes, except Boreholes 25-03 and 25-06 where casing refusal was encountered on probable 

boulders or bedrock.  

Two probe boreholes (25-02B and 25-05B) were completed to further confirm the depth/elevation 

of the bedrock within the abutment foundation location. 

Upon contact with bedrock in Boreholes 25-01, 25-02, 25-04 and 25-05, the bedrock was cored 

using HQ sized diamond rock coring equipment to the termination depths in the boreholes.  

The table below summarizes the depths and elevations of the top of bedrock:  

Table 5-6 Depths and Elevation of top of bedrock 

Bridge  Location  Borehole  
Top of Bedrock  

Depth (m) Elevation (m) 

Existing Bridge 
Replacement  

North Abutment  
25-01 13.8  338.1 

25-02 13.6  338.6 

South Abutment  
25-04 14.6  337.5 

25-05 13.0  339.1 

Detour Bridge 
North Abutment  25-02B* 13.6  338.5 

South Abutment  25-05B* 13.2  338.8 

*Probe borehole to confirm bedrock depths 

The bedrock encountered consisted of slightly weathered to fresh, grey and dark grey, very strong 

granitic gneiss. Photographs of the bedrock cores are provided in Appendix G.  

The rock core recovery measurements, rock quality designation and rock core laboratory testing 

results are summarized in Table 5-8 below.  

Table 5-7 Bedrock Details  

Parameter  Range 

Total Core Recovery (TCR), % 98 – 100  

Solid Core Recovery (SCR), % 73 – 100  

Rock Quality Designation (RQD), % 73 – 100  

Unconfined Compressive Strength from UCS Tests (MPa) 124 – 222  

Unconfined Compressive Strength Estimated from Point Load Tests (MPa) 154 – 236  
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Based on the RQD, the bedrock quality is described as good to excellent (CFEM 5th Edition, 

2023). The results of UCS and point load testing indicate that the tested samples of the bedrock 

are very strong (CFEM 5th Edition, 2023). The results of the UCS and point load testing are 

included in Appendix C. 

5.9 Groundwater Conditions 

The measured groundwater levels from the standpipe piezometers are summarized in the table 

below. 

Table 5-8 Groundwater Level Measurements 

Well ID 

Ground 
Surface 

Elevation 
(m) 

Depth of 
Screened 
Interval 

(m) 

Screened 
Material 

Groundwater Level 
Date of 

Reading Depth 
(m) 

Elevation 
(m) 

25-01 351.9 10.7 – 13.7  
Silt, sand, 
boulders 

1.9 350.0 

June 17, 2025 

25-05 352.1 4.6 – 7.6  
Sand / 

boulders 
4.6 347.5 

It should be noted that the above values are considered short-term readings and may not reflect 

the stabilized groundwater level during investigation and at the time of construction. It is 

anticipated that the groundwater levels are governed by the river level at this site. Seasonal 

fluctuations of the groundwater level are to be expected. In particular, the groundwater level may 

be at a higher elevation after periods of significant and/or prolonged precipitation events. 

5.10 Analytical Testing 

Two soil samples were submitted for analytical testing of corrosivity parameters and sulphate 

content. The analytical results are included in Appendix D and are summarized in the table below. 

Table 5-9 Analytical Test Results 

Borehole Sample 
Sample 

Depth (m) 
Conductivity 

(mS/cm) 
pH 

Resistivity 
(ohm-cm) 

Chloride 
(mg/kg) 

Sulphate 
(mg/kg) 

Sulphide 
(%) 

25-02 SS4 2.3 – 2.9  53 8.15 18900 2.8 1.4 < 0.01 

25-04 SS4 2.3 – 2.9  132 8.00 7580 2.8 3.6 < 0.01 

Four soil samples were also submitted for analytical testing of petroleum hydrocarbons BTEX, F1 

to F4, metals, Electrical Conductivity (EC), and Sodium Adsorption Ratio (SAR). The analytical 

results are included in Appendix D. 
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6. MISCELLANEOUS 

The borehole locations reflect existing site features and access constraints. The as-drilled 

borehole locations and ground surface elevation were estimated by Thurber based on physical 

landmarks and site features. The boreholes were drilled by Downing Drilling of Hawkesbury, 

Ontario. Traffic control was carried out in accordance with Ontario Traffic Manual Book 7 by 

Downing Drilling of Hawkesbury, Ontario. 

Routine geotechnical laboratory testing of soil samples and point load testing of rock core samples 

was completed by Thurber’s laboratory in Oakville, Ontario. Uniaxial compressive strength tests 

were carried out by Geomechanica Inc. in Oakville, Ontario. Analytical testing was completed by 

ALS Canada Ltd. in Waterloo, Ontario, and SGS in Mississauga, Ontario. 

The field investigation was observed on a full-time basis by Mr. Smit Patel. Overall supervision of 

the field investigation program was provided by Mr. Yamlak Aragaw, P.Eng. and Mr. Rod de 

Castro, P.Eng. 

This report was prepared by Mr. Yamlak Aragaw, P.Eng. and Mr.  Rod de Castro, P.Eng. The 

report was reviewed by Messrs. Sydney Pang, P.Eng. and Jason Lee, P.Eng., a Designated 

Principal Contact for MTO Foundation Projects. 
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STATEMENT OF LIMITATIONS AND CONDITIONS 

1. STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. 
No other warranty, expressed or implied, is intended or made. 

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a 
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between 
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, 
all of which together constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE 
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE 
TO THE WHOLE REPORT. 

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The 
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided 
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the 
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically 
requested by the Client to review and revise the Report in light of such alteration or variation. 

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER 
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’S WRITTEN CONSENT AND SUCH 
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents 
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no 
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber’s express written permission. 

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials 
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject 
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of
investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, 
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions. 

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, 
in accordance with the requirements of many regulatory authorities.

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the 
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the 
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and 
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services. 

7. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation 
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or 
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in 
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land. 

HKH/LG_Dec 2014 



 

Client: HATCH March 24, 2026 

File No.: 68438  

APPENDIX A  

Borehole Locations and Soil Strata Drawing 

 







 

Client: HATCH March 24, 2026 

File No.: 68438  

APPENDIX B  

Record of Borehole Sheets 

 



SAND, trace gravel, trace silt
Compact
Brown
Moist
(FILL)

COBBLES
~150mm thick cobble recovered

SAND and GRAVEL, trace silt
Compact
Brown
Wet

SAND, trace gravel
Loose
Brown
Wet

Silty CLAY, trace sand
Very Stiff
Grey
Moist
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Silty CLAY, trace sand
Very Stiff
Grey
Moist

Stiff

SAND and GRAVEL, some silt, trace
clay
Grey
Moist
(TILL)

BOULDERS
~375mm thick boulder recovered,
Low recovery sand and gravel material
below 13.3m

GRANITIC GNEISS, fresh to slightly
weathered, very strong, light to
medium grey

END OF BOREHOLE AT A DEPTH
OF 16.8 m.

Notes:

1. Well installation consists of 50mm
diameter Schedule 40 PVC pipe with a
3.05m slotted screen.
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TOPSOIL:  (250mm)
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Light Brown to Brown
Moist
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Clayey SILT to SILT
Stiff to Very Stiff
Grey
Moist

Wet sand

Silty SAND, trace gravel
Compact
Grey
Wet
(TILL)

GRANITIC GNEISS, fresh, very
strong, dark grey

END OF BOREHOLE AT A DEPTH
OF 16.6 m.
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TOPSOIL:  (200mm)
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Clayey SILT to SILT, trace sand
Stiff to Very Stiff
Grey
Moist

trace gravel

Hard

END OF BOREHOLE AT A DEPTH
OF 12.8 m UPON CASING REFUSAL
ON PROBABLE BOULDERS OR
BEDROCK.
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SAND, some gravel, trace silt
Loose to Compact
Brown
Moist
(FILL)

SAND, trace silt
Very Loose
Brown
Wet

Compact
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Grey
Moist
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Silty CLAY
Very Stiff
Grey
Moist

Stiff

Silty SAND, trace gravel
Grey
Moist to Wet

BOULDERS
~450mm thick cobbles/boulder
recovered

GRANITIC GNEISS, fresh to slightly
weathered, very strong, light to
medium grey

END OF BOREHOLE AT A DEPTH
OF 17.8 m.
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SAND, some silt, trace gravel
Loose to Compact
Moist
(FILL)

SAND, trace silt
Loose to Compact
Brown
Wet

BOULDERS
~450mm thick boulder recovered

SAND, trace silt, trace gravel
Compact
Brown
Wet

Clayey SILT to SILT
Stiff to Very Stiff
Grey
Moist
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Geomechanica Inc.
#14-1240 Speers Rd.

Oakville ON
L6L 2X4 Canada

July 25, 2025

Joshua Alexander
Thurber Engineering Ltd.
202 – 1908 Ironoak Way
Oakville, Ontario
Canada, L6H 0N1

Re: UCS Testing
(Thurber Engineering Ltd. Project No. 68438)

Dear Joshua Alexander:

On July 11, 2025 a series of core samples (HQ-sized) were received by Geomechanica Inc. via
drop-off by Thurber personnel. These samples were identified as being from Thurber Engineering
Ltd. Project No. 68438. From these samples, 2 Uniaxial Compressive Strength (UCS) tests were
completed.

Details regarding the steps of specimen preparation and testing along with the test results are
presented in the accompanying laboratory report and summary spreadsheet.

Sincerely,

Bryan Tatone, PhD, PEng

Geomechanica Inc.
Tel: +1-647-478-9767
lab@geomechanica.com

Tel: +1-647-478-9767 http://www.geomechanica.com/

http://www.geomechanica.com/


Rock Laboratory
Testing Results

A report submitted to:
Joshua Alexander

Thurber Engineering Ltd.
202 – 1908 Ironoak Way

Oakville, Ontario
Canada, L6H 0N1

Prepared by:
Bryan Tatone, PhD, PEng

Omid Mahabadi, PhD, PEng
Geomechanica Inc.

#14-1240 Speers Rd.
Oakville ON

L6L 2X4 Canada
Tel: +1-647-478-9767

lab@geomechanica.com

July 25, 2025
Project number: 68438

Abstract

This document summarizes the results of 2 Uniaxial Compressive
Strength (UCS) tests. The UCS values along with photographs of
specimens before and after testing are presented.

In this document:
1 Uniaxial Compressive Strength Tests 1
Appendices 3

Disclaimer:This report was prepared by Geomechanica Inc. for Thurber Engineering Ltd. . The material herein reflects Geomechanica Inc.’s best judgment given the
information available at the time of preparation. Any use which a third party makes of this report, any reliance on or decision to be made based on it, are the responsibility
of such third parties. Geomechanica Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this
report.



Rock laboratory testing results 1

1 Uniaxial Compressive Strength Tests

1.1 Overview

This section summarizes the results of uniaxial compressive strength (UCS) testing. The testing was

performed in Geomechanica Inc.’s rock testing laboratory using a 150 ton (1.3 MN) Forney loading

frame equipped with pressure-compensated control valve to maintain an axial strain rate of approximately

0.05 mm/min (Figure 1). The preparation and testing procedure for each specimen included the following:

1. Unwrapping the core sample and inspecting it for damage.

2. Diamond cutting the core sample to obtain a cylindrical specimen with an appropriate length

(length:diameter = 2:1) and nearly parallel end faces.

3. Diamond grinding the specimen to obtain flat (within ±0.025 mm) and parallel end faces (within

0.25◦).

4. Placing the specimen into the loading frame, applying a 1 kN axial seating load.

5. Axially loading the specimens to rupture while continuously recording axial force to determine the

peak strength (UCS).

Figure 1: Forney loading frame setup for UCS testing.

Using a precision V-block mounted on the magnetic chuck of the surface grinder, test specimens met the

end flatness, end parallelism, and perpendicularity criteria set out in ASTM D4543-19. The side straightness

criteria, as checked with a feeler gauge, and the minimum length:diameter criteria were met for all specimens

unless noted otherwise in Table 1. Testing of the specimens followed ASTM D7012-14 Method C.

Project number: 68438



Rock laboratory testing results 2

1.2 Results

The results of UCS testing are summarized in Table 1. Additional specimen and test details are provided on

the summary spreadsheet that accompanies this report.

Table 1: Summary of Uniaxial Compression test results.

Sample Depth (m) Bulk density ρ

(g/cm3)
UCS

(MPa)
Lithology Failure description

BH25-01 R1 13.92 - 14.22 2.743 123.6 Gneiss 1, 2
BH25-02 R2 14.30 - 14.71 2.709 221.7 Gneiss 3

1 Inclined shear failure
2 Failure along pre-existing structure
3 Inclined shear fracture and axial splitting failure

1.3 Specimen photographs

Photographs of the specimens before and after testing are presented in the Appendix of this report.

Project number: 68438



Appendices

Specimen sheets

• BH25-01 R1

• BH25-02 R2
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Uniaxial Compression Test

Client Thurber Engineering Ltd. Project 68438

Sample BH25-01 R1 Depth 13.92 - 14.22

Specimen parameters

Diameter (mm) a 62.91

Length (mm) a 130.12

Bulk density ρ (g/cm3) 2.743

UCS (MPa) 123.6

Lithology Gneiss

Failure description b 1, 2

a Additional specimen measurement/details provided in accompa-
nying summary spreadsheet.
b Failure description: 1 Inclined shear failure; 2 Failure along pre-
existing structure;

Prior to testing After testing

Remarks: Displacement rate: 0.05 mm/min.

Performed by AA Date 2025-07-14
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Uniaxial Compression Test

Client Thurber Engineering Ltd. Project 68438

Sample BH25-02 R2 Depth 14.30 - 14.71

Specimen parameters

Diameter (mm) a 47.30

Length (mm) a 105.25

Bulk density ρ (g/cm3) 2.709

UCS (MPa) 221.7

Lithology Gneiss

Failure description b 3

a Additional specimen measurement/details provided in accompa-
nying summary spreadsheet.
b Failure description: 3 Inclined shear fracture and axial splitting
failure;

Prior to testing After testing

Remarks: Displacement rate: 0.05 mm/min.

Performed by AA Date 2025-07-14
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Date Drilled:

Date Tested:

Tester:

HQ BH No : Reviewed by:

Test 

No.
Run No.

Depth

(m)

Axial or 

Diametral

Gauge 

(MPa)

Diameter 

(mm)

Length 

(mm)
Is(50) (MPa)

UCS

(MPa)
Rock Type Rock Strength                          

(after Hoek & Brown, 1997)

1 1 14.3 D >25 63.4 196.4 >6.6 >157.3 Granite Extremely Strong

2 1 15.1 D 25.0 63.4 186.4 6.6 157.3 Granite Very Strong

3 2 15.3 D >25 63.4 167.5 >6.6 >157.3 Granite Extremely Strong

4 2 16.0 D >25 63.5 173.9 >6.7 >157.4 Granite Extremely Strong

5 2 16.5 D >25 63.5 240.3 >6.8 >157.5 Granite Extremely Strong

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing

* Diametral Test should have 0.7 x D on either side of test point.

* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016

68438

25-01

POINT LOAD TEST SHEET

25-Jun-14

25-Jul-08

GA

GL

Job No:

Client:

6021-E-0011-008 Pineimuta River Modular Bridge

Hatch

Project Name:

Core Size:

ASTM D5731-08



Date Drilled:

Date Tested:

Tester:

NQ BH No : Reviewed by:

Test 

No.
Run No.

Depth

(m)

Axial or 

Diametral

Gauge 

(MPa)

Diameter 

(mm)

Length 

(mm)

Is(50) 

(MPa)

UCS

(MPa)
Rock Type Rock Strength                          

(after Hoek & Brown, 1997)

1 CR1 13.7 D >25 47.4 265.4 >9.6 >234 Granite Extremely Strong

2 CR1 14.7 D >25 47.4 110.3 >9.7 >235 Granite Extremely Strong

3 CR1 14.9 D >25 47.4 234.5 >9.8 >236 Granite Extremely Strong

4 CR2 15.1 D 23.9 47.4 120.4 9.8 236.0 Granite Very Strong

5 CR2 15.5 D >25 47.4 111.6 >9.8 >236 Granite Extremely Strong

6 CR2 16.1 D 16.7 47.4 146.7 6.9 164.7 Granite Very Strong

7 CR2 16.4 D >25 47.5 152.5 >9.8 >236 Granite Extremely Strong

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing

* Diametral Test should have 0.7 x D on either side of test point.

* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016

6021-E-0011-008 Pineimuta River Modular Bridge

Hatch

Project Name:

Core Size:

ASTM D5731-08

68438

25-02

POINT LOAD TEST SHEET

25-Jun-13

25-Jul-08

GA

GL

Job No:

Client:



Date Drilled:

Date Tested:

Tester:

HQ BH No : Reviewed by:

Test 

No.
Run No.

Depth

(m)

Axial or 

Diametral

Gauge 

(MPa)

Diameter 

(mm)

Length 

(mm)
Is(50) (MPa)

UCS

(MPa)
Rock Type Rock Strength                          

(after Hoek & Brown, 1997)

1 1 15.0 D >25 63.1 145.2

2 2 15.7 D >25 63.2 143.8

3 2 16.5 D >25 63.2 141.4

4 3 17.0 D >25 63.1 139.5

5 3 17.1 D >25 63.1 144.2

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing

* Diametral Test should have 0.7 x D on either side of test point.

* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016

Client:

6021-E-0011-008 Pineimuta River Modular Bridge

Hatch

Project Name:

Core Size:

ASTM D5731-08

68438

25-04

POINT LOAD TEST SHEET

13-Jul-25

21-Jul-25

AR

GL

Job No:



Date Drilled:

Date Tested:

Tester:

NQ BH No : Reviewed by:

Test 

No.
Run No.

Depth

(m)

Axial or 

Diametral

Gauge 

(MPa)

Diameter 

(mm)

Length 

(mm)

Is(50) 

(MPa)

UCS

(MPa)
Rock Type Rock Strength                          

(after Hoek & Brown, 1997)

1 CR1 13.1 D 19.6 47.4 142.5 8.1 193.9 Granite Very Strong

2 CR1 13.4 D 15.6 47.4 131.0 6.4 154.1 Granite Very Strong

3 CR2 13.6 D 23.8 47.5 134.3 9.8 234.4 Granite Very Strong

4 CR2 14.9 D >25 47.4 210.4 >9.8 >234.4 Granite Extremely Strong

5 CR3 15.2 D >25 47.4 168.9 >9.8 >234.4 Granite Extremely Strong

6 CR3 15.9 D >25 47.4 231.4 >9.8 >234.4 Granite Extremely Strong

7 CR3 16.3 D >25 47.4 255.7 >9.8 >234.4 Granite Extremely Strong

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing

* Diametral Test should have 0.7 x D on either side of test point.

* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016

Client:

6021-E-0011-008 Pineimuta River Modular Bridge

Hatch

Project Name:

Core Size:

ASTM D5731-08

68438

25-05

POINT LOAD TEST SHEET

25-Jun-12

25-Jul-08

GA

GL

Job No:
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FINAL REPORT CA40248-JUL25 R1

Thurber Engineering Ltd.

68438

Client:  

Project:  

Project Manager: Joshua Alexander

Lynda DinhSamplers:

Sample Number 5 6MATRIX: SOIL

Sample Name BH25-04 SS-4 

7'6"-9'6"

BH25-02 SS-4 

7'6"-9'6"

Sample Matrix Soil Soil

Sample Date 23/07/2025 23/07/2025

Result  RL Result  UnitsParameter

Corrosivity Index

21none 1Corrosivity Index

8.158.00pH Units 0.05pH

219262mV noSoil Redox Potential

< 0.01< 0.01% 0.01Sulphide (Na2CO3)

189007580ohms.cm -9999Resistivity (calculated)

General Chemistry

53132uS/cm 2Conductivity

Metals and Inorganics

1.43.6µg/g 0.4Sulphate

Other (ORP)

2.82.8µg/g 0.4Chloride
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CA40248-JUL25 R1FINAL REPORT

QC SUMMARY

Anions by IC

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

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chloride DIO0671-JUL25 µg/g 0.4 35 75 12580 120<0.4 2 100 103

Sulphate DIO0671-JUL25 µg/g 0.4 35 75 12580 120<0.4 4 106 93

Carbon/Sulphur

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

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide (Na2CO3) ECS0097-JUL25 % 0.01 < 0.01

Conductivity

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

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0617-JUL25 uS/cm 2 20 90 110< 2 1 99 NA

20250731
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CA40248-JUL25 R1FINAL REPORT

QC SUMMARY

pH

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

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0617-JUL25 pH Units 0.05 NA 1 100 NA

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

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

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

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

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

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

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

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

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

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

equal to the concentration of the native analyte.

20250731
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CA40248-JUL25 R1FINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

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

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

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

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

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation. 

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. 

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information 

contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its 

Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical 

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --

20250731
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TY2506918
Thurber Engineering Ltd.
Donna Rein
1908  Ironoak Way Suite 202 
Oakville Ontario Canada L6H 0N1

:
:
:
:

Work Order
Client
Contact
Address

----:Telephone

Laboratory ALS Environmental - Thunder Bay:

Pineimuta Modular Bridge/ 68438:Project
----:PO
----C-O-C number

:Sampler
----:Site
Standing Offer Price List - 2025:

No. of samples received

Account Manager Christine Paradis:
Address 1081 Barton Street

Thunder Bay ON Canada P7B 5N3
:

Telephone +1 807 623 6463:
Date Samples Received 28-Jun-2025 09:01:
Date Analysis Commenced 02-Jul-2025:
Issue Date 08-Jul-2025 16:43:

4:
Quote number

No. of samples analysed 4:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

General Comments
Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and Sample Receipt 
Notification (SRN).

CERTIFICATE OF ANALYSIS (GUIDELINE EVALUATION)

Guideline Comparison

:
----

Signatories

Signatories Position Laboratory Department

David Tremblett VOC, Waterloo, Ontario

Jeremy Gingras Organics, Waterloo, Ontario

Josphin Masihi Centralized Prep, Waterloo, Ontario

Nik Perkio Metals, Waterloo, Ontario

Nik Perkio Inorganics, Waterloo, Ontario

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Page: 1 of 11



Thurber Engineering Ltd.
Work Order :

:Client
:Project Pineimuta Modular Bridge/ 68438

TY2506918

Page: 2 of 11



Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

General Comments

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular purpose, or non-infringement. ALS assumes no 
responsibility for errors or omissions in the information. Guidelines are not adjusted for the hardness, pH or temperature of the sample (the most conservative values are used).  Measurement 
uncertainty is not applied to test results prior to comparison with specified criteria values.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for 
processing purposes.

shading is applied where the result or the LOR is greater than the Guideline Upper Limit (or lower than the Guideline Lower Limit, if applicable).
For drinking water samples, Red shading is applied where the result for E.coli, fecal or total coliforms is greater than or equal to the Guideline Upper Limit.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key:

Unit Description

- no units
% percent
mg/kg milligrams per kilogram
mg/L milligrams per litre
mS/cm millisiemens per centimetre

<: less than.
>: greater than.

Red

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 
Environment Canada, BC MOE, and Ontario MOE.  Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.
LOR: Limit of Reporting (detection limit).

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with Quality Review and Sample 
Receipt Notification.

Thurber Engineering Ltd.
Work Order :

:Client
:Project Pineimuta Modular Bridge/ 68438

TY2506918
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Analytical Results

(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-05  SS2

Client sampling date / time 11-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-001 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Physical Tests

Conductivity (1:2 leachate) ---- E100-L/WT 0.00500 mS/cm 0.0681 ---- ---- ---- ---- ---- ----

Moisture ---- E144/WT 0.25 % 3.80 ---- ---- ---- ---- ---- ----

Metals

Antimony 7440-36-0 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Arsenic 7440-38-2 E440C/WT 0.10 mg/kg 0.91 ---- ---- ---- ---- ---- ----

Barium 7440-39-3 E440C/WT 0.50 mg/kg 13.3 ---- ---- ---- ---- ---- ----

Beryllium 7440-41-7 E440C/WT 0.10 mg/kg 0.10 ---- ---- ---- ---- ---- ----

Boron 7440-42-8 E440C/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Cadmium 7440-43-9 E440C/WT 0.020 mg/kg <0.020 ---- ---- ---- ---- ---- ----

Calcium, soluble ion content 7440-70-2 E484/WT 0.50 mg/L 1.83 ---- ---- ---- ---- ---- ----

Chromium 7440-47-3 E440C/WT 0.50 mg/kg 10.1 ---- ---- ---- ---- ---- ----

Cobalt 7440-48-4 E440C/WT 0.10 mg/kg 2.21 ---- ---- ---- ---- ---- ----

Copper 7440-50-8 E440C/WT 0.50 mg/kg 4.91 ---- ---- ---- ---- ---- ----

Lead 7439-92-1 E440C/WT 0.50 mg/kg 1.58 ---- ---- ---- ---- ---- ----

Magnesium, soluble ion content 7439-95-4 E484/WT 0.50 mg/L 0.77 ---- ---- ---- ---- ---- ----

Molybdenum 7439-98-7 E440C/WT 0.10 mg/kg 0.11 ---- ---- ---- ---- ---- ----

Nickel 7440-02-0 E440C/WT 0.50 mg/kg 6.48 ---- ---- ---- ---- ---- ----

Selenium 7782-49-2 E440C/WT 0.20 mg/kg <0.20 ---- ---- ---- ---- ---- ----

Silver 7440-22-4 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Sodium, soluble ion content 17341-25-2 E484/WT 0.50 mg/L 0.83 ---- ---- ---- ---- ---- ----

Thallium 7440-28-0 E440C/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Uranium 7440-61-1 E440C/WT 0.050 mg/kg 0.308 ---- ---- ---- ---- ---- ----

Vanadium 7440-62-2 E440C/WT 0.20 mg/kg 11.4 ---- ---- ---- ---- ---- ----

Zinc 7440-66-6 E440C/WT 2.0 mg/kg 10.0 ---- ---- ---- ---- ---- ----

Sodium adsorption ratio [SAR] ---- E484/WT 0.10 - 0.13 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds

Benzene 71-43-2 E611A/WT 0.0050 mg/kg <0.0050 ---- ---- ---- ---- ---- ----

Ethylbenzene 100-41-4 E611A/WT 0.015 mg/kg <0.015 ---- ---- ---- ---- ---- ----

Toluene 108-88-3 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Xylene, m+p- 179601-23-1 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylene, o- 95-47-6 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylenes, total 1330-20-7 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

BTEX, total ---- E611A/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Hydrocarbons

F1 (C6-C10) ---- E581.F1/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

F2 (C10-C16) ---- E601.SG-L/WT 10 mg/kg <10 ---- ---- ---- ---- ---- ----

F3 (C16-C34) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F4 (C34-C50) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

Thurber Engineering Ltd.
Work Order :

:Client
:Project Pineimuta Modular Bridge/ 68438

TY2506918
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-05  SS2

Client sampling date / time 11-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-001 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Hydrocarbons

F1-BTEX ---- EC580/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Hydrocarbons, total (C6-C50) n/a EC581/WT 80 mg/kg <80 ---- ---- ---- ---- ---- ----

Chromatogram to baseline at nC50 n/a E601.SG-L/WT - - YES ---- ---- ---- ---- ---- ----

Hydrocarbons Surrogates

Bromobenzotrifluoride, 2- (F2-F4 surrogate) 392-83-6 E601.SG-L/WT 1.0 % 93.7 ---- ---- ---- ---- ---- ----

Dichlorotoluene, 3,4- 95-75-0 E581.F1/WT 1.0 % 90.0 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds Surrogates

Bromofluorobenzene, 4- 460-00-4 E611A/WT 0.10 % 91.9 ---- ---- ---- ---- ---- ----

Difluorobenzene, 1,4- 540-36-3 E611A/WT 0.10 % 83.8 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons

Acenaphthene 83-32-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Acenaphthylene 208-96-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Anthracene 120-12-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benz(a)anthracene 56-55-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(a)pyrene 50-32-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(b+j)fluoranthene n/a E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(g,h,i)perylene 191-24-2 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(k)fluoranthene 207-08-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Chrysene 218-01-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Dibenz(a,h)anthracene 53-70-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluoranthene 206-44-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluorene 86-73-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1- 90-12-0 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1+2- ---- E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 2- 91-57-6 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Naphthalene 91-20-3 E641A/WT 0.010 mg/kg <0.010 ---- ---- ---- ---- ---- ----

Phenanthrene 85-01-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Pyrene 129-00-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons Surrogates

Acridine-d9 34749-75-2 E641A/WT 0.1 % 85.0 ---- ---- ---- ---- ---- ----

Chrysene-d12 1719-03-5 E641A/WT 0.1 % 93.4 ---- ---- ---- ---- ---- ----

Naphthalene-d8 1146-65-2 E641A/WT 0.1 % 99.0 ---- ---- ---- ---- ---- ----

Phenanthrene-d10 1517-22-2 E641A/WT 0.1 % 94.9 ---- ---- ---- ---- ---- ----

Please refer to the General Comments section for an explanation of any result qualifiers detected.

No Breaches Found

Thurber Engineering Ltd.
Work Order :

:Client
:Project Pineimuta Modular Bridge/ 68438

TY2506918

Page: 5 of 11



(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-02  SS3

Client sampling date / time 13-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-002 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Physical Tests

Conductivity (1:2 leachate) ---- E100-L/WT 0.00500 mS/cm 0.0410 ---- ---- ---- ---- ---- ----

Moisture ---- E144/WT 0.25 % 14.2 ---- ---- ---- ---- ---- ----

Metals

Antimony 7440-36-0 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Arsenic 7440-38-2 E440C/WT 0.10 mg/kg 1.72 ---- ---- ---- ---- ---- ----

Barium 7440-39-3 E440C/WT 0.50 mg/kg 27.2 ---- ---- ---- ---- ---- ----

Beryllium 7440-41-7 E440C/WT 0.10 mg/kg 0.16 ---- ---- ---- ---- ---- ----

Boron 7440-42-8 E440C/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Cadmium 7440-43-9 E440C/WT 0.020 mg/kg 0.030 ---- ---- ---- ---- ---- ----

Calcium, soluble ion content 7440-70-2 E484/WT 0.50 mg/L 1.62 ---- ---- ---- ---- ---- ----

Chromium 7440-47-3 E440C/WT 0.50 mg/kg 17.3 ---- ---- ---- ---- ---- ----

Cobalt 7440-48-4 E440C/WT 0.10 mg/kg 4.59 ---- ---- ---- ---- ---- ----

Copper 7440-50-8 E440C/WT 0.50 mg/kg 8.62 ---- ---- ---- ---- ---- ----

Lead 7439-92-1 E440C/WT 0.50 mg/kg 5.68 ---- ---- ---- ---- ---- ----

Magnesium, soluble ion content 7439-95-4 E484/WT 0.50 mg/L 0.66 ---- ---- ---- ---- ---- ----

Molybdenum 7439-98-7 E440C/WT 0.10 mg/kg 0.43 ---- ---- ---- ---- ---- ----

Nickel 7440-02-0 E440C/WT 0.50 mg/kg 8.56 ---- ---- ---- ---- ---- ----

Selenium 7782-49-2 E440C/WT 0.20 mg/kg <0.20 ---- ---- ---- ---- ---- ----

Silver 7440-22-4 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Sodium, soluble ion content 17341-25-2 E484/WT 0.50 mg/L 0.56 ---- ---- ---- ---- ---- ----

Thallium 7440-28-0 E440C/WT 0.050 mg/kg 0.119 ---- ---- ---- ---- ---- ----

Uranium 7440-61-1 E440C/WT 0.050 mg/kg 0.673 ---- ---- ---- ---- ---- ----

Vanadium 7440-62-2 E440C/WT 0.20 mg/kg 26.9 ---- ---- ---- ---- ---- ----

Zinc 7440-66-6 E440C/WT 2.0 mg/kg 23.4 ---- ---- ---- ---- ---- ----

Sodium adsorption ratio [SAR] ---- E484/WT 0.10 - <0.10 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds

Benzene 71-43-2 E611A/WT 0.0050 mg/kg <0.0050 ---- ---- ---- ---- ---- ----

Ethylbenzene 100-41-4 E611A/WT 0.015 mg/kg <0.015 ---- ---- ---- ---- ---- ----

Toluene 108-88-3 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Xylene, m+p- 179601-23-1 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylene, o- 95-47-6 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylenes, total 1330-20-7 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

BTEX, total ---- E611A/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Hydrocarbons

F1 (C6-C10) ---- E581.F1/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

F2 (C10-C16) ---- E601.SG-L/WT 10 mg/kg <10 ---- ---- ---- ---- ---- ----

F3 (C16-C34) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F4 (C34-C50) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F1-BTEX ---- EC580/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Thurber Engineering Ltd.
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-02  SS3

Client sampling date / time 13-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-002 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Hydrocarbons

Hydrocarbons, total (C6-C50) n/a EC581/WT 80 mg/kg <80 ---- ---- ---- ---- ---- ----

Chromatogram to baseline at nC50 n/a E601.SG-L/WT - - YES ---- ---- ---- ---- ---- ----

Hydrocarbons Surrogates

Bromobenzotrifluoride, 2- (F2-F4 surrogate) 392-83-6 E601.SG-L/WT 1.0 % 92.8 ---- ---- ---- ---- ---- ----

Dichlorotoluene, 3,4- 95-75-0 E581.F1/WT 1.0 % 70.7 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds Surrogates

Bromofluorobenzene, 4- 460-00-4 E611A/WT 0.10 % 74.8 ---- ---- ---- ---- ---- ----

Difluorobenzene, 1,4- 540-36-3 E611A/WT 0.10 % 79.4 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons

Acenaphthene 83-32-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Acenaphthylene 208-96-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Anthracene 120-12-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benz(a)anthracene 56-55-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(a)pyrene 50-32-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(b+j)fluoranthene n/a E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(g,h,i)perylene 191-24-2 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(k)fluoranthene 207-08-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Chrysene 218-01-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Dibenz(a,h)anthracene 53-70-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluoranthene 206-44-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluorene 86-73-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1- 90-12-0 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1+2- ---- E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 2- 91-57-6 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Naphthalene 91-20-3 E641A/WT 0.010 mg/kg <0.010 ---- ---- ---- ---- ---- ----

Phenanthrene 85-01-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Pyrene 129-00-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons Surrogates

Acridine-d9 34749-75-2 E641A/WT 0.1 % 78.4 ---- ---- ---- ---- ---- ----

Chrysene-d12 1719-03-5 E641A/WT 0.1 % 91.3 ---- ---- ---- ---- ---- ----

Naphthalene-d8 1146-65-2 E641A/WT 0.1 % 93.2 ---- ---- ---- ---- ---- ----

Phenanthrene-d10 1517-22-2 E641A/WT 0.1 % 90.8 ---- ---- ---- ---- ---- ----

Please refer to the General Comments section for an explanation of any result qualifiers detected.

No Breaches Found

Thurber Engineering Ltd.
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-04  SS3

Client sampling date / time 15-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-003 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Physical Tests

Conductivity (1:2 leachate) ---- E100-L/WT 0.00500 mS/cm 0.0805 ---- ---- ---- ---- ---- ----

Moisture ---- E144/WT 0.25 % 5.73 ---- ---- ---- ---- ---- ----

Metals

Antimony 7440-36-0 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Arsenic 7440-38-2 E440C/WT 0.10 mg/kg 1.32 ---- ---- ---- ---- ---- ----

Barium 7440-39-3 E440C/WT 0.50 mg/kg 15.6 ---- ---- ---- ---- ---- ----

Beryllium 7440-41-7 E440C/WT 0.10 mg/kg 0.15 ---- ---- ---- ---- ---- ----

Boron 7440-42-8 E440C/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Cadmium 7440-43-9 E440C/WT 0.020 mg/kg 0.022 ---- ---- ---- ---- ---- ----

Calcium, soluble ion content 7440-70-2 E484/WT 0.50 mg/L 3.09 ---- ---- ---- ---- ---- ----

Chromium 7440-47-3 E440C/WT 0.50 mg/kg 13.8 ---- ---- ---- ---- ---- ----

Cobalt 7440-48-4 E440C/WT 0.10 mg/kg 2.90 ---- ---- ---- ---- ---- ----

Copper 7440-50-8 E440C/WT 0.50 mg/kg 4.84 ---- ---- ---- ---- ---- ----

Lead 7439-92-1 E440C/WT 0.50 mg/kg 2.85 ---- ---- ---- ---- ---- ----

Magnesium, soluble ion content 7439-95-4 E484/WT 0.50 mg/L 0.56 ---- ---- ---- ---- ---- ----

Molybdenum 7439-98-7 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Nickel 7440-02-0 E440C/WT 0.50 mg/kg 8.59 ---- ---- ---- ---- ---- ----

Selenium 7782-49-2 E440C/WT 0.20 mg/kg <0.20 ---- ---- ---- ---- ---- ----

Silver 7440-22-4 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Sodium, soluble ion content 17341-25-2 E484/WT 0.50 mg/L <0.50 ---- ---- ---- ---- ---- ----

Thallium 7440-28-0 E440C/WT 0.050 mg/kg 0.051 ---- ---- ---- ---- ---- ----

Uranium 7440-61-1 E440C/WT 0.050 mg/kg 0.328 ---- ---- ---- ---- ---- ----

Vanadium 7440-62-2 E440C/WT 0.20 mg/kg 16.6 ---- ---- ---- ---- ---- ----

Zinc 7440-66-6 E440C/WT 2.0 mg/kg 12.8 ---- ---- ---- ---- ---- ----

Sodium adsorption ratio [SAR] ---- E484/WT 0.10 - <0.10 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds

Benzene 71-43-2 E611A/WT 0.0050 mg/kg <0.0050 ---- ---- ---- ---- ---- ----

Ethylbenzene 100-41-4 E611A/WT 0.015 mg/kg <0.015 ---- ---- ---- ---- ---- ----

Toluene 108-88-3 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Xylene, m+p- 179601-23-1 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylene, o- 95-47-6 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylenes, total 1330-20-7 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

BTEX, total ---- E611A/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Hydrocarbons

F1 (C6-C10) ---- E581.F1/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

F2 (C10-C16) ---- E601.SG-L/WT 10 mg/kg <10 ---- ---- ---- ---- ---- ----

F3 (C16-C34) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F4 (C34-C50) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F1-BTEX ---- EC580/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-04  SS3

Client sampling date / time 15-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-003 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Hydrocarbons

Hydrocarbons, total (C6-C50) n/a EC581/WT 80 mg/kg <80 ---- ---- ---- ---- ---- ----

Chromatogram to baseline at nC50 n/a E601.SG-L/WT - - YES ---- ---- ---- ---- ---- ----

Hydrocarbons Surrogates

Bromobenzotrifluoride, 2- (F2-F4 surrogate) 392-83-6 E601.SG-L/WT 1.0 % 97.4 ---- ---- ---- ---- ---- ----

Dichlorotoluene, 3,4- 95-75-0 E581.F1/WT 1.0 % 91.1 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds Surrogates

Bromofluorobenzene, 4- 460-00-4 E611A/WT 0.10 % 87.7 ---- ---- ---- ---- ---- ----

Difluorobenzene, 1,4- 540-36-3 E611A/WT 0.10 % 93.9 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons

Acenaphthene 83-32-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Acenaphthylene 208-96-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Anthracene 120-12-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benz(a)anthracene 56-55-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(a)pyrene 50-32-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(b+j)fluoranthene n/a E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(g,h,i)perylene 191-24-2 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(k)fluoranthene 207-08-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Chrysene 218-01-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Dibenz(a,h)anthracene 53-70-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluoranthene 206-44-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluorene 86-73-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1- 90-12-0 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1+2- ---- E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 2- 91-57-6 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Naphthalene 91-20-3 E641A/WT 0.010 mg/kg <0.010 ---- ---- ---- ---- ---- ----

Phenanthrene 85-01-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Pyrene 129-00-0 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons Surrogates

Acridine-d9 34749-75-2 E641A/WT 0.1 % 74.7 ---- ---- ---- ---- ---- ----

Chrysene-d12 1719-03-5 E641A/WT 0.1 % 86.7 ---- ---- ---- ---- ---- ----

Naphthalene-d8 1146-65-2 E641A/WT 0.1 % 87.2 ---- ---- ---- ---- ---- ----

Phenanthrene-d10 1517-22-2 E641A/WT 0.1 % 85.0 ---- ---- ---- ---- ---- ----

Please refer to the General Comments section for an explanation of any result qualifiers detected.

No Breaches Found

Thurber Engineering Ltd.
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-01  SS2

Client sampling date / time 13-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-004 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Physical Tests

Conductivity (1:2 leachate) ---- E100-L/WT 0.00500 mS/cm 0.0940 ---- ---- ---- ---- ---- ----

Moisture ---- E144/WT 0.25 % 4.86 ---- ---- ---- ---- ---- ----

Metals

Antimony 7440-36-0 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Arsenic 7440-38-2 E440C/WT 0.10 mg/kg 1.58 ---- ---- ---- ---- ---- ----

Barium 7440-39-3 E440C/WT 0.50 mg/kg 17.8 ---- ---- ---- ---- ---- ----

Beryllium 7440-41-7 E440C/WT 0.10 mg/kg 0.13 ---- ---- ---- ---- ---- ----

Boron 7440-42-8 E440C/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

Cadmium 7440-43-9 E440C/WT 0.020 mg/kg 0.025 ---- ---- ---- ---- ---- ----

Calcium, soluble ion content 7440-70-2 E484/WT 0.50 mg/L 3.59 ---- ---- ---- ---- ---- ----

Chromium 7440-47-3 E440C/WT 0.50 mg/kg 14.4 ---- ---- ---- ---- ---- ----

Cobalt 7440-48-4 E440C/WT 0.10 mg/kg 3.08 ---- ---- ---- ---- ---- ----

Copper 7440-50-8 E440C/WT 0.50 mg/kg 7.49 ---- ---- ---- ---- ---- ----

Lead 7439-92-1 E440C/WT 0.50 mg/kg 3.45 ---- ---- ---- ---- ---- ----

Magnesium, soluble ion content 7439-95-4 E484/WT 0.50 mg/L 0.99 ---- ---- ---- ---- ---- ----

Molybdenum 7439-98-7 E440C/WT 0.10 mg/kg 0.21 ---- ---- ---- ---- ---- ----

Nickel 7440-02-0 E440C/WT 0.50 mg/kg 8.83 ---- ---- ---- ---- ---- ----

Selenium 7782-49-2 E440C/WT 0.20 mg/kg <0.20 ---- ---- ---- ---- ---- ----

Silver 7440-22-4 E440C/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Sodium, soluble ion content 17341-25-2 E484/WT 0.50 mg/L 0.67 ---- ---- ---- ---- ---- ----

Thallium 7440-28-0 E440C/WT 0.050 mg/kg 0.068 ---- ---- ---- ---- ---- ----

Uranium 7440-61-1 E440C/WT 0.050 mg/kg 0.471 ---- ---- ---- ---- ---- ----

Vanadium 7440-62-2 E440C/WT 0.20 mg/kg 16.7 ---- ---- ---- ---- ---- ----

Zinc 7440-66-6 E440C/WT 2.0 mg/kg 16.1 ---- ---- ---- ---- ---- ----

Sodium adsorption ratio [SAR] ---- E484/WT 0.10 - <0.10 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds

Benzene 71-43-2 E611A/WT 0.0050 mg/kg <0.0050 ---- ---- ---- ---- ---- ----

Ethylbenzene 100-41-4 E611A/WT 0.015 mg/kg <0.015 ---- ---- ---- ---- ---- ----

Toluene 108-88-3 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Xylene, m+p- 179601-23-1 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylene, o- 95-47-6 E611A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Xylenes, total 1330-20-7 E611A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

BTEX, total ---- E611A/WT 0.10 mg/kg <0.10 ---- ---- ---- ---- ---- ----

Hydrocarbons

F1 (C6-C10) ---- E581.F1/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----

F2 (C10-C16) ---- E601.SG-L/WT 10 mg/kg <10 ---- ---- ---- ---- ---- ----

F3 (C16-C34) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F4 (C34-C50) ---- E601.SG-L/WT 50 mg/kg <50 ---- ---- ---- ---- ---- ----

F1-BTEX ---- EC580/WT 5.0 mg/kg <5.0 ---- ---- ---- ---- ---- ----
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(Matrix: )Soil/Solid
SubMatrix: Soil Client sample ID 25-01  SS2

Client sampling date / time 13-Jun-2025 12:00

Analyte CAS Number Method/Lab LOR Unit TY2506918-004 ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ----

Hydrocarbons

Hydrocarbons, total (C6-C50) n/a EC581/WT 80 mg/kg <80 ---- ---- ---- ---- ---- ----

Chromatogram to baseline at nC50 n/a E601.SG-L/WT - - YES ---- ---- ---- ---- ---- ----

Hydrocarbons Surrogates

Bromobenzotrifluoride, 2- (F2-F4 surrogate) 392-83-6 E601.SG-L/WT 1.0 % 91.8 ---- ---- ---- ---- ---- ----

Dichlorotoluene, 3,4- 95-75-0 E581.F1/WT 1.0 % 84.0 ---- ---- ---- ---- ---- ----

Volatile Organic Compounds Surrogates

Bromofluorobenzene, 4- 460-00-4 E611A/WT 0.10 % 89.4 ---- ---- ---- ---- ---- ----

Difluorobenzene, 1,4- 540-36-3 E611A/WT 0.10 % 91.0 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons

Acenaphthene 83-32-9 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Acenaphthylene 208-96-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Anthracene 120-12-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benz(a)anthracene 56-55-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Benzo(a)pyrene 50-32-8 E641A/WT 0.050 mg/kg 0.088 ---- ---- ---- ---- ---- ----

Benzo(b+j)fluoranthene n/a E641A/WT 0.050 mg/kg 0.216 ---- ---- ---- ---- ---- ----

Benzo(g,h,i)perylene 191-24-2 E641A/WT 0.050 mg/kg 0.118 ---- ---- ---- ---- ---- ----

Benzo(k)fluoranthene 207-08-9 E641A/WT 0.050 mg/kg 0.077 ---- ---- ---- ---- ---- ----

Chrysene 218-01-9 E641A/WT 0.050 mg/kg 0.090 ---- ---- ---- ---- ---- ----

Dibenz(a,h)anthracene 53-70-3 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Fluoranthene 206-44-0 E641A/WT 0.050 mg/kg 0.069 ---- ---- ---- ---- ---- ----

Fluorene 86-73-7 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A/WT 0.050 mg/kg 0.118 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1- 90-12-0 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 1+2- ---- E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Methylnaphthalene, 2- 91-57-6 E641A/WT 0.030 mg/kg <0.030 ---- ---- ---- ---- ---- ----

Naphthalene 91-20-3 E641A/WT 0.010 mg/kg <0.010 ---- ---- ---- ---- ---- ----

Phenanthrene 85-01-8 E641A/WT 0.050 mg/kg <0.050 ---- ---- ---- ---- ---- ----

Pyrene 129-00-0 E641A/WT 0.050 mg/kg 0.072 ---- ---- ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons Surrogates

Acridine-d9 34749-75-2 E641A/WT 0.1 % 82.6 ---- ---- ---- ---- ---- ----

Chrysene-d12 1719-03-5 E641A/WT 0.1 % 91.9 ---- ---- ---- ---- ---- ----

Naphthalene-d8 1146-65-2 E641A/WT 0.1 % 95.3 ---- ---- ---- ---- ---- ----

Phenanthrene-d10 1517-22-2 E641A/WT 0.1 % 93.4 ---- ---- ---- ---- ---- ----

Please refer to the General Comments section for an explanation of any result qualifiers detected.

No Breaches Found

Thurber Engineering Ltd.
Work Order :

:Client
:Project Pineimuta Modular Bridge/ 68438
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order :TY2506918 Page : 1 of 9

:: LaboratoryClient ALS Environmental - Thunder BayThurber Engineering Ltd.

: Donna Rein Account Manager : Christine ParadisContact

Address : 1908  Ironoak Way Suite 202

Oakville ON Canada L6H 0N1

Address : 1081 Barton Street

Thunder Bay, Ontario Canada P7B 5N3

Telephone : +1 807 623 6463Telephone : ----

:Project Pineimuta Modular Bridge/ 68438 Date Samples Received : 28-Jun-2025 09:01

Issue Date : 08-Jul-2025 16:44----PO :

C-O-C number ----:

----:Sampler

:Site

Quote number : Standing Offer Price List - 2025

No. of samples received :4

4:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Hydrocarbons : CCME PHC - F1 by Headspace GC-FID

Glass soil methanol vial [ON MECP]

25-04  SS3 02-Jul-202502-Jul-202515-Jun-2025E581.F1 14 

days

17 

days

40 days 0 daysû ü

EHT

Hydrocarbons : CCME PHC - F1 by Headspace GC-FID

Glass soil methanol vial [ON MECP]

25-01  SS2 02-Jul-202502-Jul-202513-Jun-2025E581.F1 14 

days

19 

days

40 days 0 daysû ü

EHTR

Hydrocarbons : CCME PHC - F1 by Headspace GC-FID

Glass soil methanol vial [ON MECP]

25-02  SS3 02-Jul-202502-Jul-202513-Jun-2025E581.F1 14 

days

19 

days

40 days 0 daysû ü

EHTR

Hydrocarbons : CCME PHC - F1 by Headspace GC-FID

Glass soil methanol vial [ON MECP]

25-05  SS2 02-Jul-202502-Jul-202511-Jun-2025E581.F1 14 

days

21 

days

40 days 0 daysû ü

EHTR

Hydrocarbons : CCME PHCs - F2-F4 by GC-FID (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 03-Jul-202502-Jul-202515-Jun-2025E601.SG-L 14 

days

17 

days

40 days 1 daysû ü

EHT

Hydrocarbons : CCME PHCs - F2-F4 by GC-FID (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 03-Jul-202502-Jul-202513-Jun-2025E601.SG-L 14 

days

19 

days

40 days 1 daysû ü

EHTR

Hydrocarbons : CCME PHCs - F2-F4 by GC-FID (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 03-Jul-202502-Jul-202513-Jun-2025E601.SG-L 14 

days

19 

days

40 days 1 daysû ü

EHTR
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Hydrocarbons : CCME PHCs - F2-F4 by GC-FID (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 03-Jul-202502-Jul-202511-Jun-2025E601.SG-L 14 

days

21 

days

40 days 1 daysû ü

EHTR

Metals : Metals in Soil/Solid by CRC ICPMS (<355 µm)

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 07-Jul-202507-Jul-202515-Jun-2025E440C 180 

days

22 

days

180 

days

22 daysü ü

Metals : Metals in Soil/Solid by CRC ICPMS (<355 µm)

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 07-Jul-202507-Jul-202513-Jun-2025E440C 180 

days

24 

days

180 

days

24 daysü ü

Metals : Metals in Soil/Solid by CRC ICPMS (<355 µm)

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 07-Jul-202507-Jul-202513-Jun-2025E440C 180 

days

24 

days

180 

days

24 daysü ü

Metals : Metals in Soil/Solid by CRC ICPMS (<355 µm)

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 07-Jul-202507-Jul-202511-Jun-2025E440C 180 

days

26 

days

180 

days

26 daysü ü

Metals : Sodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry)

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 07-Jul-202507-Jul-202515-Jun-2025E484 180 

days

22 

days

180 

days

0 daysü ü

Metals : Sodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry)

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 07-Jul-202507-Jul-202513-Jun-2025E484 180 

days

24 

days

180 

days

0 daysü ü

Metals : Sodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry)

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 07-Jul-202507-Jul-202513-Jun-2025E484 180 

days

24 

days

180 

days

0 daysü ü

Metals : Sodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry)

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 07-Jul-202507-Jul-202511-Jun-2025E484 180 

days

26 

days

180 

days

0 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 08-Jul-202507-Jul-202515-Jun-2025E100-L 30 

days

22 

days

30 days 22 daysü ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 08-Jul-202507-Jul-202513-Jun-2025E100-L 30 

days

24 

days

30 days 24 daysü ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 08-Jul-202507-Jul-202513-Jun-2025E100-L 30 

days

24 

days

30 days 24 daysü ü

Physical Tests : Conductivity in Soil (1:2 Soil:Water Extraction) (Low Level)

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 08-Jul-202507-Jul-202511-Jun-2025E100-L 30 

days

26 

days

30 days 26 daysü ü

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 07-Jul-2025----13-Jun-2025E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 07-Jul-2025----13-Jun-2025E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 07-Jul-2025----15-Jun-2025E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 07-Jul-2025----11-Jun-2025E144 ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons : PAHs in Soil/solid by Hex:Ace GC-MS

Glass soil jar/Teflon lined cap [ON MECP]

25-04  SS3 03-Jul-202502-Jul-202515-Jun-2025E641A 60 

days

17 

days

40 days 0 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Polycyclic Aromatic Hydrocarbons : PAHs in Soil/solid by Hex:Ace GC-MS

Glass soil jar/Teflon lined cap [ON MECP]

25-01  SS2 03-Jul-202502-Jul-202513-Jun-2025E641A 60 

days

19 

days

40 days 0 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs in Soil/solid by Hex:Ace GC-MS

Glass soil jar/Teflon lined cap [ON MECP]

25-02  SS3 03-Jul-202502-Jul-202513-Jun-2025E641A 60 

days

19 

days

40 days 0 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs in Soil/solid by Hex:Ace GC-MS

Glass soil jar/Teflon lined cap [ON MECP]

25-05  SS2 03-Jul-202502-Jul-202511-Jun-2025E641A 60 

days

21 

days

40 days 0 daysü ü

Volatile Organic Compounds : BTEX by Headspace GC-MS

Glass soil methanol vial [ON MECP]

25-04  SS3 02-Jul-202502-Jul-202515-Jun-2025E611A 14 

days

17 

days

40 days 0 daysû ü

EHT

Volatile Organic Compounds : BTEX by Headspace GC-MS

Glass soil methanol vial [ON MECP]

25-01  SS2 02-Jul-202502-Jul-202513-Jun-2025E611A 14 

days

19 

days

40 days 0 daysû ü

EHTR

Volatile Organic Compounds : BTEX by Headspace GC-MS

Glass soil methanol vial [ON MECP]

25-02  SS3 02-Jul-202502-Jul-202513-Jun-2025E611A 14 

days

19 

days

40 days 0 daysû ü

EHTR

Volatile Organic Compounds : BTEX by Headspace GC-MS

Glass soil methanol vial [ON MECP]

25-05  SS2 02-Jul-202502-Jul-202511-Jun-2025E611A 14 

days

21 

days

40 days 0 daysû ü

EHTR

Legend & Qualifier Definitions

EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 16 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 2088837 5.06.2

1 20 üMoisture Content by Gravimetry E144 2092349 5.05.0

1 20 üMetals in Soil/Solid by CRC ICPMS (<355 µm) E440C 2088835 5.05.0

1 16 üSodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry) E484 2088838 5.06.2

1 20 üCCME PHC - F1 by Headspace GC-FID E581.F1 2085840 5.05.0

1 4 üCCME PHCs - F2-F4 by GC-FID (Low Level) E601.SG-L 2086214 5.025.0

1 20 üBTEX by Headspace GC-MS E611A 2085839 5.05.0

1 4 üPAHs in Soil/solid by Hex:Ace GC-MS E641A 2086215 5.025.0

Laboratory Control Samples (LCS)

2 16 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 2088837 10.012.5

1 20 üMoisture Content by Gravimetry E144 2092349 5.05.0

2 20 üMetals in Soil/Solid by CRC ICPMS (<355 µm) E440C 2088835 10.010.0

2 16 üSodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry) E484 2088838 10.012.5

1 20 üCCME PHC - F1 by Headspace GC-FID E581.F1 2085840 5.05.0

1 4 üCCME PHCs - F2-F4 by GC-FID (Low Level) E601.SG-L 2086214 5.025.0

1 20 üBTEX by Headspace GC-MS E611A 2085839 5.05.0

1 4 üPAHs in Soil/solid by Hex:Ace GC-MS E641A 2086215 5.025.0

Method Blanks (MB)

1 16 üConductivity in Soil (1:2 Soil:Water Extraction) (Low Level) E100-L 2088837 5.06.2

1 20 üMoisture Content by Gravimetry E144 2092349 5.05.0

1 20 üMetals in Soil/Solid by CRC ICPMS (<355 µm) E440C 2088835 5.05.0

1 16 üSodium Adsorption Ratio (SAR) - 1:2 Soil:Water (Dry) E484 2088838 5.06.2

1 20 üCCME PHC - F1 by Headspace GC-FID E581.F1 2085840 5.05.0

1 4 üCCME PHCs - F2-F4 by GC-FID (Low Level) E601.SG-L 2086214 5.025.0

1 20 üBTEX by Headspace GC-MS E611A 2085839 5.05.0

1 4 üPAHs in Soil/solid by Hex:Ace GC-MS E641A 2086215 5.025.0

Matrix Spikes (MS)

1 20 üCCME PHC - F1 by Headspace GC-FID E581.F1 2085840 5.05.0

1 4 üCCME PHCs - F2-F4 by GC-FID (Low Level) E601.SG-L 2086214 5.025.0

1 20 üBTEX by Headspace GC-MS E611A 2085839 5.05.0

1 4 üPAHs in Soil/solid by Hex:Ace GC-MS E641A 2086215 5.025.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a soil sample 

that has been added in a defined ratio of soil to deionized water, then shaken well and 

allowed to settle. Conductance is measured in the fluid that is observed in the upper 

layer.

Conductivity in Soil (1:2 Soil:Water Extraction) 

(Low Level)

E100-L Soil/Solid

ALS Environmental - 

Waterloo

CSSS Ch. 15 

(mod)/APHA 2510 

(mod)

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 

calculated as the weight loss (due to water) divided by the wet weight of the sample, 

expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1

This method is intended to liberate metals that may be environmentally available . 

Samples are dried, then sieved through a 355 µm sieve, and digested with HNO3 and 

HCl. 

Dependent on sample matrix, some metals may be only partially recovered, including Al, 

Ba, Be, Cr, Sr, Ti, Tl, V, W, and Zr.  Silicate minerals are not solubilized.  Volatile forms 

of sulfur (including sulfide) may not be captured, as they may be lost during sampling, 

storage, or digestion. This method does not adequately recover elemental sulfur, and is 

unsuitable for assessment of elemental sulfur standards or guidelines.

Analysis is by Collision/Reaction Cell ICPMS.

Metals in Soil/Solid by CRC ICPMS (<355 µm) E440C Soil/Solid

ALS Environmental - 

Waterloo

EPA 6020B (mod)

A dried, disaggregated solid sample is extracted with deionized water, the aqueous 

extract is separated from the solid, acidified and then analyzed using a ICP /OES.  The 

concentrations of Na, Ca and Mg are reported as per CALA requirements for calculated 

parameters.  These individual parameters are not for comparison to any guideline.

Sodium Adsorption Ratio (SAR) - 1:2 

Soil:Water (Dry)

E484 Soil/Solid

ALS Environmental - 

Waterloo

SW846 6010C

CCME Fraction 1 (F1) is analyzed by static headspace GC-FID. Samples are prepared in 

headspace vials and are heated and agitated on the headspace autosampler, causing 

VOCs to partition between the aqueous phase and the headspace in accordance with 

Henry’s law.

Analytical methods for CCME Petroleum Hydrocarbons (PHCs) are validated to comply 

fully with the Reference Method for the Canada-Wide Standard for PHC.  Test results 

are expressed on a dry weight basis.   Unless qualified, all required quality control 

criteria of the CCME PHC method have been met, including response factor and linearity 

requirements.

CCME PHC - F1 by Headspace GC-FID E581.F1 Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1



9 of 9:Page

Work Order :

:Client

TY2506918

Thurber Engineering Ltd.

Pineimuta Modular Bridge/ 68438:Project

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample extracts are subjected to in-situ silica gel treatment prior to analysis by GC-FID 

for CCME hydrocarbon fractions (F2-F4).

Analytical methods for CCME Petroleum Hydrocarbons (PHCs) are validated to comply 

fully with the Reference Method for the Canada-Wide Standard for PHC.  Test results 

are expressed on a dry weight basis.   Unless qualified, all required quality control 

criteria of the CCME PHC method have been met, including response factor and linearity 

requirements.

CCME PHCs - F2-F4 by GC-FID (Low Level) E601.SG-L Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1

Volatile Organic Compounds (VOCs) are analyzed by static headspace GC-MS. 

Samples are prepared in headspace vials and are heated and agitated on the 

headspace autosampler, causing VOCs to partition between the aqueous phase and 

the headspace in accordance with Henry’s law.

BTEX by Headspace GC-MS E611A Soil/Solid

ALS Environmental - 

Waterloo

EPA 8260D (mod)

Polycyclic Aromatic Hydrocarbons (PAHs) are extracted with hexane/acetone and 

analyzed by GC-MS.  If reported, IACR (index of additive cancer risk, unitless) and 

B(a)P toxic potency equivalent (in soil concentration units) are calculated as per CCME 

PAH Soil Quality Guidelines fact sheet (2010) or ABT1.

PAHs in Soil/solid by Hex:Ace GC-MS E641A Soil/Solid

ALS Environmental - 

Waterloo

EPA 8270E (mod)

F1-BTEX is calculated as follows: F1-BTEX = F1 (C6-C10) minus benzene, toluene, 

ethylbenzene and xylenes (BTEX).

F1-BTEX EC580 Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1

Hydrocarbons, total (C6-C50) is the sum of CCME Fractions F1(C6-C10), F2(C10-C16), 

F3(C16-C34), and F4(C34-C50).  F4G-sg is not used within this calculation due to 

overlap with other fractions.

Sum F1 to F4 (C6-C50) EC581 Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

The procedure involves mixing the dried (at <60°C) and sieved (No. 10 / 2mm) sample 

with deionized/distilled water at a 1:2 ratio of sediment to water.

Leach 1:2 Soil:Water for pH/EC EP108 Soil/Solid

ALS Environmental - 

Waterloo

BC WLAP METHOD: 

PH, ELECTROMETRIC, 

SOIL

Samples are sieved through a 355 µm sieve, and digested with HNO3 and HCl. This 

method is intended to liberate metals that may be environmentally available.

Digestion for Metals and Mercury  (355 µm 

Sieve)

EP440C Soil/Solid

ALS Environmental - 

Waterloo

EPA 200.2 (mod)

VOCs in samples are extracted with methanol. Extracts are then prepared in headspace 

vials and are heated and agitated on the headspace autosampler, causing VOCs to 

partition between the aqueous phase and the headspace in accordance with Henry ’s 

law.

VOCs Methanol Extraction for Headspace 

Analysis

EP581 Soil/Solid

ALS Environmental - 

Waterloo

EPA 5035A (mod)

Samples are subsampled and Petroleum Hydrocarbons (PHC) and PAHs are extracted 

with 1:1 hexane:acetone using a rotary extractor.

PHCs and PAHs Hexane-Acetone Tumbler 

Extraction

EP601 Soil/Solid

ALS Environmental - 

Waterloo

CCME PHC in Soil - Tier 

1 (mod)
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 10TY2506918

:: LaboratoryClient ALS Environmental - Thunder BayThurber Engineering Ltd.

:Contact Donna Rein : Christine ParadisAccount Manager

:Address 1908  Ironoak Way Suite 202 

Oakville ON Canada L6H 0N1 

Address : 1081 Barton Street

Thunder Bay, Ontario Canada P7B 5N3

::Telephone +1 807 623 6463:Telephone----

:Project Pineimuta Modular Bridge/ 68438 Date Samples Received : 28-Jun-2025 09:01

:PO ---- Date Analysis Commenced : 02-Jul-2025

:C-O-C number ---- Issue Date : 08-Jul-2025 16:45

Sampler : ----

Site :

Quote number : Standing Offer Price List - 2025

No. of samples received 4:

No. of samples analysed : 4

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Reference Material (RM) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 2088837)

Conductivity (1:2 leachate) ---- µS/cm 0.0681 mS/cm 63.8 6.52% 20%25-05  SS2 TY2506918-001 E100-L ----5.00

Physical Tests  (QC Lot: 2092349)

Moisture ---- % 5.73 5.46 4.83% 20%25-04  SS3 TY2506918-003 E144 ----0.25

Metals  (QC Lot: 2088835)

Antimony 7440-36-0 mg/kg <0.10 <0.10 0 Diff <2x LORAnonymous WT2517070-006 E440C ----0.10

Arsenic 7440-38-2 mg/kg 2.03 1.96 3.48% 30%E440C ----0.10

Barium 7440-39-3 mg/kg 11.2 11.1 1.03% 40%E440C ----0.50

Beryllium 7440-41-7 mg/kg 0.15 0.14 0.006 Diff <2x LORE440C ----0.10

Boron 7440-42-8 mg/kg 5.5 5.4 0.05 Diff <2x LORE440C ----5.0

Cadmium 7440-43-9 mg/kg 0.033 0.033 0.0006 Diff <2x LORE440C ----0.020

Chromium 7440-47-3 mg/kg 8.71 8.97 3.00% 30%E440C ----0.50

Cobalt 7440-48-4 mg/kg 2.52 2.57 1.99% 30%E440C ----0.10

Copper 7440-50-8 mg/kg 11.1 11.1 0.418% 30%E440C ----0.50

Lead 7439-92-1 mg/kg 4.21 4.00 5.14% 40%E440C ----0.50

Molybdenum 7439-98-7 mg/kg 0.27 0.27 0.004 Diff <2x LORE440C ----0.10

Nickel 7440-02-0 mg/kg 4.30 4.25 1.11% 30%E440C ----0.50

Selenium 7782-49-2 mg/kg <0.20 <0.20 0 Diff <2x LORE440C ----0.20

Silver 7440-22-4 mg/kg <0.10 <0.10 0 Diff <2x LORE440C ----0.10

Thallium 7440-28-0 mg/kg <0.050 <0.050 0 Diff <2x LORE440C ----0.050

Uranium 7440-61-1 mg/kg 0.406 0.386 5.09% 30%E440C ----0.050

Vanadium 7440-62-2 mg/kg 25.2 27.3 8.04% 30%E440C ----0.20

Zinc 7440-66-6 mg/kg 16.1 16.1 0.0944% 30%E440C ----2.0

Metals  (QC Lot: 2088838)

Calcium, soluble ion content 7440-70-2 mg/L 1.83 1.85 0.02 Diff <2x LOR25-05  SS2 TY2506918-001 E484 ----0.50

Magnesium, soluble ion content 7439-95-4 mg/L 0.77 0.96 0.19 Diff <2x LORE484 ----0.50

Sodium, soluble ion content 17341-25-2 mg/L 0.83 0.84 0.01 Diff <2x LORE484 ----0.50

Volatile Organic Compounds  (QC Lot: 2085839)

Benzene 71-43-2 mg/kg <0.0050 <0.0050 0 Diff <2x LOR25-05  SS2 TY2506918-001 E611A ----0.0050

Ethylbenzene 100-41-4 mg/kg <0.015 <0.015 0 Diff <2x LORE611A ----0.015

Toluene 108-88-3 mg/kg <0.050 <0.050 0 Diff <2x LORE611A ----0.050
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Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Volatile Organic Compounds  (QC Lot: 2085839)  - continued

Xylene, m+p- 179601-23-1 mg/kg <0.030 <0.030 0 Diff <2x LOR25-05  SS2 TY2506918-001 E611A ----0.030

Xylene, o- 95-47-6 mg/kg <0.030 <0.030 0 Diff <2x LORE611A ----0.030

Hydrocarbons  (QC Lot: 2085840)

F1 (C6-C10) ---- mg/kg <5.0 <5.0 0 Diff <2x LOR25-05  SS2 TY2506918-001 E581.F1 ----5.0

Hydrocarbons  (QC Lot: 2086214)

F2 (C10-C16) ---- mg/kg <10 <10 0 Diff <2x LOR25-05  SS2 TY2506918-001 E601.SG-L ----10

F3 (C16-C34) ---- mg/kg <50 53 3 Diff <2x LORE601.SG-L ----50

F4 (C34-C50) ---- mg/kg <50 <50 0 Diff <2x LORE601.SG-L ----50

Polycyclic Aromatic Hydrocarbons  (QC Lot: 2086215)

Acenaphthene 83-32-9 mg/kg <0.050 <0.050 0 Diff <2x LOR25-05  SS2 TY2506918-001 E641A ----0.050

Acenaphthylene 208-96-8 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Anthracene 120-12-7 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Benz(a)anthracene 56-55-3 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Benzo(a)pyrene 50-32-8 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Benzo(b+j)fluoranthene n/a mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Benzo(g,h,i)perylene 191-24-2 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Benzo(k)fluoranthene 207-08-9 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Chrysene 218-01-9 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Dibenz(a,h)anthracene 53-70-3 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Fluoranthene 206-44-0 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Fluorene 86-73-7 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Indeno(1,2,3-c,d)pyrene 193-39-5 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Methylnaphthalene, 1- 90-12-0 mg/kg <0.030 <0.030 0 Diff <2x LORE641A ----0.030

Methylnaphthalene, 2- 91-57-6 mg/kg <0.030 <0.030 0 Diff <2x LORE641A ----0.030

Naphthalene 91-20-3 mg/kg <0.010 <0.010 0 Diff <2x LORE641A ----0.010

Phenanthrene 85-01-8 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050

Pyrene 129-00-0 mg/kg <0.050 <0.050 0 Diff <2x LORE641A ----0.050
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 2088837)

Conductivity (1:2 leachate) ---- E100-L 5 µS/cm <5.00 ----

Physical Tests  (QCLot: 2092349)

Moisture ---- E144 0.25 % <0.25 ----

Metals  (QCLot: 2088835)

Antimony 7440-36-0 E440C 0.1 mg/kg <0.10 ----

Arsenic 7440-38-2 E440C 0.1 mg/kg <0.10 ----

Barium 7440-39-3 E440C 0.5 mg/kg <0.50 ----

Beryllium 7440-41-7 E440C 0.1 mg/kg <0.10 ----

Boron 7440-42-8 E440C 5 mg/kg <5.0 ----

Cadmium 7440-43-9 E440C 0.02 mg/kg <0.020 ----

Chromium 7440-47-3 E440C 0.5 mg/kg <0.50 ----

Cobalt 7440-48-4 E440C 0.1 mg/kg <0.10 ----

Copper 7440-50-8 E440C 0.5 mg/kg <0.50 ----

Lead 7439-92-1 E440C 0.5 mg/kg <0.50 ----

Molybdenum 7439-98-7 E440C 0.1 mg/kg <0.10 ----

Nickel 7440-02-0 E440C 0.5 mg/kg <0.50 ----

Selenium 7782-49-2 E440C 0.2 mg/kg <0.20 ----

Silver 7440-22-4 E440C 0.1 mg/kg <0.10 ----

Thallium 7440-28-0 E440C 0.05 mg/kg <0.050 ----

Uranium 7440-61-1 E440C 0.05 mg/kg <0.050 ----

Vanadium 7440-62-2 E440C 0.2 mg/kg <0.20 ----

Zinc 7440-66-6 E440C 2 mg/kg <2.0 ----

Metals  (QCLot: 2088838)

Calcium, soluble ion content 7440-70-2 E484 0.5 mg/L <0.50 ----

Magnesium, soluble ion content 7439-95-4 E484 0.5 mg/L <0.50 ----

Sodium, soluble ion content 17341-25-2 E484 0.5 mg/L <0.50 ----

Volatile Organic Compounds  (QCLot: 2085839)

Benzene 71-43-2 E611A 0.005 mg/kg <0.0050 ----

Ethylbenzene 100-41-4 E611A 0.015 mg/kg <0.015 ----

Toluene 108-88-3 E611A 0.05 mg/kg <0.050 ----

Xylene, m+p- 179601-23-1 E611A 0.03 mg/kg <0.030 ----

Xylene, o- 95-47-6 E611A 0.03 mg/kg <0.030 ----
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Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Hydrocarbons  (QCLot: 2085840)

F1 (C6-C10) ---- E581.F1 5 mg/kg <5.0 ----

Hydrocarbons  (QCLot: 2086214)

F2 (C10-C16) ---- E601.SG-L 10 mg/kg <10 ----

F3 (C16-C34) ---- E601.SG-L 50 mg/kg <50 ----

F4 (C34-C50) ---- E601.SG-L 50 mg/kg <50 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 2086215)

Acenaphthene 83-32-9 E641A 0.05 mg/kg <0.050 ----

Acenaphthylene 208-96-8 E641A 0.05 mg/kg <0.050 ----

Anthracene 120-12-7 E641A 0.05 mg/kg <0.050 ----

Benz(a)anthracene 56-55-3 E641A 0.05 mg/kg <0.050 ----

Benzo(a)pyrene 50-32-8 E641A 0.05 mg/kg <0.050 ----

Benzo(b+j)fluoranthene n/a E641A 0.05 mg/kg <0.050 ----

Benzo(g,h,i)perylene 191-24-2 E641A 0.05 mg/kg <0.050 ----

Benzo(k)fluoranthene 207-08-9 E641A 0.05 mg/kg <0.050 ----

Chrysene 218-01-9 E641A 0.05 mg/kg <0.050 ----

Dibenz(a,h)anthracene 53-70-3 E641A 0.05 mg/kg <0.050 ----

Fluoranthene 206-44-0 E641A 0.05 mg/kg <0.050 ----

Fluorene 86-73-7 E641A 0.05 mg/kg <0.050 ----

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A 0.05 mg/kg <0.050 ----

Methylnaphthalene, 1- 90-12-0 E641A 0.03 mg/kg <0.030 ----

Methylnaphthalene, 2- 91-57-6 E641A 0.03 mg/kg <0.030 ----

Naphthalene 91-20-3 E641A 0.01 mg/kg <0.010 ----

Phenanthrene 85-01-8 E641A 0.05 mg/kg <0.050 ----

Pyrene 129-00-0 E641A 0.05 mg/kg <0.050 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 2088837)
Conductivity (1:2 leachate) ---- E100-L 5 µS/cm 1410 µS/cm ----11090.091.1

Physical Tests (QCLot: 2092349)
Moisture ---- E144 0.25 % 50 % ----11090.099.6

Metals (QCLot: 2088835)
Antimony 7440-36-0 E440C 0.1 mg/kg 100 mg/kg ----12080.0103

Arsenic 7440-38-2 E440C 0.1 mg/kg 100 mg/kg ----12080.0106

Barium 7440-39-3 E440C 0.5 mg/kg 25 mg/kg ----12080.0102

Beryllium 7440-41-7 E440C 0.1 mg/kg 10 mg/kg ----12080.094.6

Boron 7440-42-8 E440C 5 mg/kg 100 mg/kg ----12080.098.8

Cadmium 7440-43-9 E440C 0.02 mg/kg 10 mg/kg ----12080.096.3

Chromium 7440-47-3 E440C 0.5 mg/kg 25 mg/kg ----12080.099.1

Cobalt 7440-48-4 E440C 0.1 mg/kg 25 mg/kg ----12080.097.3

Copper 7440-50-8 E440C 0.5 mg/kg 25 mg/kg ----12080.096.4

Lead 7439-92-1 E440C 0.5 mg/kg 50 mg/kg ----12080.095.5

Molybdenum 7439-98-7 E440C 0.1 mg/kg 25 mg/kg ----12080.0101

Nickel 7440-02-0 E440C 0.5 mg/kg 50 mg/kg ----12080.096.0

Selenium 7782-49-2 E440C 0.2 mg/kg 100 mg/kg ----12080.0102

Silver 7440-22-4 E440C 0.1 mg/kg 10 mg/kg ----12080.082.6

Thallium 7440-28-0 E440C 0.05 mg/kg 100 mg/kg ----12080.095.1

Uranium 7440-61-1 E440C 0.05 mg/kg 0.5 mg/kg ----12080.097.4

Vanadium 7440-62-2 E440C 0.2 mg/kg 50 mg/kg ----12080.0102

Zinc 7440-66-6 E440C 2 mg/kg 50 mg/kg ----12080.093.6

Metals (QCLot: 2088838)
Calcium, soluble ion content 7440-70-2 E484 0.5 mg/L 300 mg/L ----12080.0113

Magnesium, soluble ion content 7439-95-4 E484 0.5 mg/L 50 mg/L ----12080.0107

Sodium, soluble ion content 17341-25-2 E484 0.5 mg/L 50 mg/L ----12080.0105

Volatile Organic Compounds (QCLot: 2085839)
Benzene 71-43-2 E611A 0.005 mg/kg 3.48 mg/kg ----13070.084.9

Ethylbenzene 100-41-4 E611A 0.015 mg/kg 3.48 mg/kg ----13070.080.1

Toluene 108-88-3 E611A 0.05 mg/kg 3.48 mg/kg ----13070.085.0

Xylene, m+p- 179601-23-1 E611A 0.03 mg/kg 6.95 mg/kg ----13070.076.1
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Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Volatile Organic Compounds (QCLot: 2085839)  - continued
Xylene, o- 95-47-6 E611A 0.03 mg/kg 3.48 mg/kg ----13070.080.9

Hydrocarbons (QCLot: 2085840)
F1 (C6-C10) ---- E581.F1 5 mg/kg 69.2 mg/kg ----12080.0103

Hydrocarbons (QCLot: 2086214)
F2 (C10-C16) ---- E601.SG-L 10 mg/kg 671 mg/kg ----13070.0104

F3 (C16-C34) ---- E601.SG-L 50 mg/kg 1380 mg/kg ----13070.0108

F4 (C34-C50) ---- E601.SG-L 50 mg/kg 748 mg/kg ----13070.0109

Polycyclic Aromatic Hydrocarbons (QCLot: 2086215)
Acenaphthene 83-32-9 E641A 0.05 mg/kg 0.5 mg/kg ----13060.092.0

Acenaphthylene 208-96-8 E641A 0.05 mg/kg 0.5 mg/kg ----13060.090.7

Anthracene 120-12-7 E641A 0.05 mg/kg 0.5 mg/kg ----13060.087.6

Benz(a)anthracene 56-55-3 E641A 0.05 mg/kg 0.5 mg/kg ----13060.087.4

Benzo(a)pyrene 50-32-8 E641A 0.05 mg/kg 0.5 mg/kg ----13060.090.8

Benzo(b+j)fluoranthene n/a E641A 0.05 mg/kg 0.5 mg/kg ----13060.092.2

Benzo(g,h,i)perylene 191-24-2 E641A 0.05 mg/kg 0.5 mg/kg ----13060.095.1

Benzo(k)fluoranthene 207-08-9 E641A 0.05 mg/kg 0.5 mg/kg ----13060.096.7

Chrysene 218-01-9 E641A 0.05 mg/kg 0.5 mg/kg ----13060.094.2

Dibenz(a,h)anthracene 53-70-3 E641A 0.05 mg/kg 0.5 mg/kg ----13060.093.9

Fluoranthene 206-44-0 E641A 0.05 mg/kg 0.5 mg/kg ----13060.093.7

Fluorene 86-73-7 E641A 0.05 mg/kg 0.5 mg/kg ----13060.092.1

Indeno(1,2,3-c,d)pyrene 193-39-5 E641A 0.05 mg/kg 0.5 mg/kg ----13060.092.6

Methylnaphthalene, 1- 90-12-0 E641A 0.03 mg/kg 0.5 mg/kg ----13060.084.0

Methylnaphthalene, 2- 91-57-6 E641A 0.03 mg/kg 0.5 mg/kg ----13060.089.0

Naphthalene 91-20-3 E641A 0.01 mg/kg 0.5 mg/kg ----13060.080.3

Phenanthrene 85-01-8 E641A 0.05 mg/kg 0.5 mg/kg ----13060.087.5

Pyrene 129-00-0 E641A 0.05 mg/kg 0.5 mg/kg ----13060.092.1
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Volatile Organic Compounds  (QCLot: 2085839)

25-05  SS2 TY2506918-001 71-43-2 E611ABenzene 2.11 mg/kg 14060.091.2 ----1.93 mg/kg

100-41-4 E611AEthylbenzene 2.11 mg/kg 14060.086.4 ----1.83 mg/kg

108-88-3 E611AToluene 2.11 mg/kg 14060.093.6 ----1.98 mg/kg

179601-23-1 E611AXylene, m+p- 4.23 mg/kg 14060.082.5 ----3.49 mg/kg

95-47-6 E611AXylene, o- 2.11 mg/kg 14060.086.8 ----1.84 mg/kg

Hydrocarbons  (QCLot: 2085840)

25-05  SS2 TY2506918-001 ---- E581.F1F1 (C6-C10) 42.3 mg/kg 14060.093.8 ----39.6 mg/kg

Hydrocarbons  (QCLot: 2086214)

25-05  SS2 TY2506918-001 ---- E601.SG-LF2 (C10-C16) 521 mg/kg 14060.096.1 ----500 mg/kg

---- E601.SG-LF3 (C16-C34) 1070 mg/kg 14060.0108 ----1160 mg/kg

---- E601.SG-LF4 (C34-C50) 581 mg/kg 14060.0111 ----643 mg/kg

Polycyclic Aromatic Hydrocarbons  (QCLot: 2086215)

25-05  SS2 TY2506918-001 83-32-9 E641AAcenaphthene 0.388 mg/kg 14050.0100 ----0.390 mg/kg

208-96-8 E641AAcenaphthylene 0.388 mg/kg 14050.099.2 ----0.385 mg/kg

120-12-7 E641AAnthracene 0.388 mg/kg 14050.095.0 ----0.369 mg/kg

56-55-3 E641ABenz(a)anthracene 0.388 mg/kg 14050.090.2 ----0.350 mg/kg

50-32-8 E641ABenzo(a)pyrene 0.388 mg/kg 14050.0100.0 ----0.388 mg/kg

n/a E641ABenzo(b+j)fluoranthene 0.388 mg/kg 14050.096.9 ----0.376 mg/kg

191-24-2 E641ABenzo(g,h,i)perylene 0.388 mg/kg 14050.096.4 ----0.374 mg/kg

207-08-9 E641ABenzo(k)fluoranthene 0.388 mg/kg 14050.0103 ----0.399 mg/kg

218-01-9 E641AChrysene 0.388 mg/kg 14050.0100 ----0.389 mg/kg

53-70-3 E641ADibenz(a,h)anthracene 0.388 mg/kg 14050.096.7 ----0.375 mg/kg

206-44-0 E641AFluoranthene 0.388 mg/kg 14050.097.7 ----0.379 mg/kg

86-73-7 E641AFluorene 0.388 mg/kg 14050.098.0 ----0.381 mg/kg

193-39-5 E641AIndeno(1,2,3-c,d)pyrene 0.388 mg/kg 14050.096.5 ----0.375 mg/kg

90-12-0 E641AMethylnaphthalene, 1- 0.388 mg/kg 14050.095.5 ----0.371 mg/kg

91-57-6 E641AMethylnaphthalene, 2- 0.388 mg/kg 14050.0102 ----0.398 mg/kg

91-20-3 E641ANaphthalene 0.388 mg/kg 14050.098.4 ----0.382 mg/kg

85-01-8 E641APhenanthrene 0.388 mg/kg 14050.095.3 ----0.370 mg/kg

129-00-0 E641APyrene 0.388 mg/kg 14050.096.4 ----0.374 mg/kg
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Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 

control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 

concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Physical Tests (QCLot: 2088837)
1013130 µS/cm----Conductivity (1:2 leachate)RM 70.0 130 ----E100-LQC-2088837-003

Metals (QCLot: 2088835)
96.224.8 mg/kg7440-36-0AntimonyRM 70.0 130 ----E440CQC-2088835-003

89.221.2 mg/kg7440-38-2ArsenicRM 70.0 130 ----E440CQC-2088835-003

97.6788 mg/kg7440-39-3BariumRM 70.0 130 ----E440CQC-2088835-003

94.61.82 mg/kg7440-41-7BerylliumRM 70.0 130 ----E440CQC-2088835-003

93.92.15 mg/kg7440-43-9CadmiumRM 70.0 130 ----E440CQC-2088835-003

94.856.9 mg/kg7440-47-3ChromiumRM 70.0 130 ----E440CQC-2088835-003

92.432 mg/kg7440-48-4CobaltRM 70.0 130 ----E440CQC-2088835-003

93.9969 mg/kg7440-50-8CopperRM 70.0 130 ----E440CQC-2088835-003

91.6919 mg/kg7439-92-1LeadRM 70.0 130 ----E440CQC-2088835-003

95.325.1 mg/kg7439-98-7MolybdenumRM 70.0 130 ----E440CQC-2088835-003

95.81000 mg/kg7440-02-0NickelRM 70.0 130 ----E440CQC-2088835-003

97.21.04 mg/kg7782-49-2SeleniumRM 60.0 140 ----E440CQC-2088835-003

89.38.98 mg/kg7440-22-4SilverRM 70.0 130 ----E440CQC-2088835-003

93.60.907 mg/kg7440-28-0ThalliumRM 70.0 130 ----E440CQC-2088835-003

83.53.97 mg/kg7440-61-1UraniumRM 70.0 130 ----E440CQC-2088835-003

94.666.2 mg/kg7440-62-2VanadiumRM 70.0 130 ----E440CQC-2088835-003

91.0828 mg/kg7440-66-6ZincRM 70.0 130 ----E440CQC-2088835-003

Metals (QCLot: 2088838)
105169 mg/L7440-70-2Calcium, soluble ion contentRM 70.0 130 ----E484QC-2088838-003

10360.4 mg/L7439-95-4Magnesium, soluble ion contentRM 70.0 130 ----E484QC-2088838-003

110107 mg/L17341-25-2Sodium, soluble ion contentRM 70.0 130 ----E484QC-2088838-003
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ALS Sample ID: TY2506918-001-E601.SG-L
Client Sample ID: 25-05  SS2

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
e

s
p

o
n

s
e

 - M
illiV

o
lts



Chrom Perfect Chromatogram Report
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ALS Sample ID: TY2506918-002-E601.SG-L
Client Sample ID: 25-02  SS3
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Chrom Perfect Chromatogram Report
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ALS Sample ID: TY2506918-003-E601.SG-L
Client Sample ID: 25-04  SS3
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Chrom Perfect Chromatogram Report
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ALS Sample ID: TY2506918-004-E601.SG-L
Client Sample ID: 25-01  SS2
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Client: HATCH March 24, 2026 

File No.: 68438  

APPENDIX E  

Single Well Response Test Results  



Slug Test Analysis Report

Project: Pinemuta River Modular Bridge Replacement 

Number: 68438

Client: HATCH

Location: Kenora, ON Slug Test: 25-05 SWRT Test 1 Test Well: 25-05

Test Conducted by: SP Test Date: 2025-06-26

Analysis Performed by: JM Analysis Date: 2025-06-2625-05 SWRT Analysis

Aquifer Thickness:

Checked By: AH
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Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

25-05 6.8 × 10-5



Slug Test Analysis Report

Project: Pinemuta River Modular Bridge Replacement 

Number: 68438

Client: HATCH

Location: Kenora, ON Slug Test: 25-05 SWRT Test 2 Test Well: 25-05

Test Conducted by: SP Test Date: 2025-06-17

Analysis Performed by: JM Analysis Date: 2025-06-2025-05 SWRT Analysis 

Aquifer Thickness:

Checked By: AH
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Slug Test Analysis Report

Project: Pinemuta River Modular Bridge Replacement 

Number: 68438

Client: HATCH

Location: Kenora, ON Slug Test: 25-01 SWRT Test Well: 25-01

Test Conducted by: SP Test Date: 2025-06-17

Analysis Performed by: JM Analysis Date: 2025-06-2025-05 SWRT Analysis 

Aquifer Thickness:

Checked By: AH
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Observation Well Hydraulic Conductivity
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APPENDIX F  

Site Pictures  



PHOTOS 
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Photo 1: Looking northwest at existing bridge structure (June 11, 2025). 

 

 

Photo 2: Looking southeast at existing east structure (June 11, 2025). 

 



PHOTOS 
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Photo 3: Looking southwest at Pineimuta River from modular bridge (June 11, 2025). 

 

 
Photo 4: Looking west at Pineimuta River from modular bridge (June 11, 2025). 



PHOTOS 
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Photo 5: Looking north at Pineimuta River and modular bridge (June 11, 2025). 

 

 
Photo 6: Looking north at Pineimuta River modular bridge (June 11, 2025). 



PHOTOS 
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Photo 7: Looking north at Pineimuta River from under the bridge (June 11, 2025). 

 

 
Photo 8: Looking east below the bridge (June 11, 2025). 



PHOTOS 
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Photo 9: Looking northwest at the bridge embankment fill (June 11, 2025). 

 

 
Photo 10: Looking northwest at the bridge embankment fill (June 11, 2025). 

 



PHOTOS 
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Photo 11: Looking east at the bridge from the embankment fill (June 13, 2025). 

 

 

Photo 12: Looking southeast at the bridge and the embankment fill (June 13, 2025). 

 



PHOTOS 
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Photo 13: Looking southeast below the bridge and the embankment fill (June 13, 2025). 

 

 

Photo 14: Looking west below the bridge (June 13, 2025). 



PHOTOS 
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Photo 15: Looking north at the bridge approach (June 13, 2025). 

 

 
Photo 16: Looking south at the river, below the bridge (June 13, 2025). 



PHOTOS 
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Photo 17: Looking at the river, below the bridge (June 13, 2025). 

 

 
Photo 18: Looking northeast at the river, below the bridge (June 13, 2025) 
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APPENDIX G  

Bedrock Core Pictures 

 

 

 



 

PINEIMUTA RIVER MODULAR BRIDGE 

Photographs of Rock Core 
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Borehole 25-01 - Run 1 and 2 - 13.7 m to 16.8 m 

 

 

Borehole 25-02 - Run 1 - 13.6 m to 15 m 

 

 

Borehole 25-02 - Run 2 - 15 m to 16.6 m 

 

 



 

PINEIMUTA RIVER MODULAR BRIDGE 

Photographs of Rock Core 
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Borehole 25-02B - Run 1 – 13.3 m to 15.3 m 

 

 

Borehole 25-04 - Run 1 and 2 – 14.6 m to 16.9 m 

 

 

Borehole 25-04 - Run 3 – 16.9 m to 17.8 m 

 

 



 

PINEIMUTA RIVER MODULAR BRIDGE 

Photographs of Rock Core 
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Borehole 25-05 - Run 1 and 2 – 13 m to 15 m 

 

 

Borehole 25-05 - Run 3 – 15 m to 16.6 m 

 

 



 

PINEIMUTA RIVER MODULAR BRIDGE 

Photographs of Rock Core 
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Borehole 25-05B - Run 1 – 13.2 m to 14.35 m 

 

 

Borehole 25-05B - Run 3 – 14.35 m to 14.8 m 
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