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Request for Proposal 
2021-091001P 

ENGINEERING SERVICES: SITE WORKS – FUNDY QUAY 
 

Emailed proposals addressed to Monic MacVicar at monic.macvicar@saintjohn.ca and indicate in the 

subject line: 

 

“PROPOSAL 2021-091001P 

ENGINEERING SERVICES: SITE WORKS – FUNDY QUAY”  
 

will be received until 4:00 p.m. Local Time., Thursday, February 11th, 2021, for Engineering Design and 

Construction Management Services for the above noted project, as per the Request for Proposal. 

 

Proposals will NOT be opened publicly due to the on-going pandemic.   

 

The lowest cost or any proposal not necessarily accepted. 

 

Monic MacVicar, CCLP, CPPB 

Procurement Specialist 

Supply Chain Management 
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RFP No. 2021-091001P – Engineering Services: Site Works – Fundy Quay 

Scope and requirement changes from RFP 2020-091004P, issued July 2020 

The following is a brief summary of changes to the previous RFP issued by the City for a similar scope of 

work in July 2020. This section is intended as a summary and reference only. The changes to the RFP can 

be found throughout the document highlighted in red text. 

1. Clarification requirement for Project Manager to have a P. Eng designation with APENGNB. See 

pg.2 

2. Additional project description has been provided concerning the requirements for the removal 

of underground storage tanks on the site. See pg. 3 

3. Updated information on seawall height has been provided. See pg. 4 

4. Information has been provided on the budget for the soil remediation and infill projects. See pg. 

4 

5. Additional requirements for the phasing of construction has been included. See pg. 4 

6. Project 3, the Platform to Raise the Site with a structure has been removed from the project 

scope. 

7. Requirements in Part A, associated with Federal Funding approvals (consultation, vulnerability 

and GHG assessments) have been removed from the scope. See pg. 5-6 

8. Requirement for video inspection of existing storm and sanitary sewers on the site included in 

Part A. See further details below. See page 6 

9. Requirement for investigation and testing to support the removal of underground storage tanks 

included in Part A. See pg. 6. 

10. Engineering development plan has been updated to also consider key schedule requirements 

and construction impacts on key stakeholders. Project 3 is no longer a consideration See pg. 7. 

11. Concept design no longer includes the preparation of 2 options. Project 3 has been removed 

from this scope. See pg. 7 

12. Proponents who are re-submitting an updated proposal are to provide a summary list of 

changes made to their original proposal submission. See page 17. 

13. An additional $40,000 contingency is to be carried for this project. See pg. 16 & 18. 

1. General 

The City has prepared this document for Consulting Engineering firms wishing to provide their services 

to the City of Saint John. This request for proposals is to be used as a guide, in combination with good 

engineering judgment and standard engineering practices and is not intended to be a complete 

procedural document. It reflects basic standards the consultant is to adhere to when preparing a 

proposal or carrying out work for the City.  

All Engineers working on this project for the City must be a current member, licensee or holder of a 
certificate of authorization with APEGNB. All Engineering companies working on this project for the City 
must have a current certificate of authorization with APEGNB. In addition to the requirements noted 
above, the Project Manager assigned for parts A, B, C, D, E, F, and G of this RFP must be a professional 
engineer, having obtained their P. Eng. Designation in New Brunswick.  
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The consultant shall in all matters act as a faithful advisor to the City. The consultant shall keep the City 
informed on all matters related to design, procurement and construction and all other important 
aspects forming part of the scope of work.  
 
The consultant must aggressively and proactively manage the project in the best interest of the City of 

Saint John. The overall project is targeted for tender and construction in late summer of 2021. The 

consultant must allow for this in their proposal budget. The consultant will oversee and manage the 

entire project on behalf of the City of Saint John. The proposal shall clearly explain the anticipated 

structure of project management during each phase. 

 2. Project Description 

In 2019, the City of Saint John entered into an agreement with Fundy Quay Developments Inc. for the 

ground lease and development of the property. Subsequent to this agreement, the City of Saint John has 

made application through the Integrated Bi-Lateral Agreement for the Investment in Canada 

Infrastructure Program (ICIP), for the purposes of obtaining funding support for both site infrastructure 

projects included in this RFP, which will deliver a development ready site and support municipal public 

space improvements in the area. The first component of this infrastructure work was the repair and 

vertical extension of the seawall, which was awarded in early 2020 and is currently under design. This 

next phase consists of site work for the purposes of delivering a development ready site for 2022.   

*This Request for Proposal is conditional upon the City of Saint John obtaining funding through the 

Integrated Bi-Lateral Agreement for the Investment in Canada Infrastructure Program (ICIP) for this 

Project; specifically, the Fundy Quay Site, on or before the 31st day of March, 2021.  

Project 1 – Soil Remediation/Management 

Contaminated surface and subsurface soils and groundwater, which present a potential risk to human 

health and the environment, have been identified at the Fundy Quay. A strategy for effective 

management of the contamination on site is therefore required in order to support ongoing site 

redevelopment. As remediation of all contamination is considered to be both impractical and cost 

prohibitive, a risk management approach is used in order to achieve the best possible site remediation 

while balancing fiscal responsibility.  

A range of environmental management and treatment options will be evaluated in the preparation and 
implementation of a new remediation plan for the Fundy Quay. This could include a combination of on 
site treatment, off-site soil treatment, transporting some limited material to landfill where applicable, 
the covering of contaminants with fill material and vapor barrier, and other approaches. The nature of 
additional public infrastructure projects on site and the possible need to remove former coast guard 
underground storage tanks in several different locations may require the disturbance of existing soils in 
a number of locations. It is the City’s understanding based on the materials provided in the appendix 
and recent building demolition projects on the site that several underground storage tanks exist and will 
need to be removed as part of the project. 
 
In keeping with the intent of the Atlantic RBCA (Risk-Based Corrective Action) process, a risk 
management strategy for the development of Fundy Quay will include the use of a Waste Management 
Plan (WMP) to manage excavated contaminated soil as well as dewatering activities required during 
construction. Soil management may include such measures as off-site management or re-use onsite. 
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Additional assessment through further testing as determined by the proponent, will further characterize 
soil and groundwater that will be uncovered in future excavations as part of site redevelopment and 
could lead to WMP refinements.  
 
On-site testing information will provide additional site-specific details for incorporation into an 

Environmental Protection Plan (EPP) and the development of Construction Monitoring Plan (CMP) which 

guide remediation activities on-site. The EPP will be based on best management practices providing 

environmental protection and will serve to mitigate potential environmental effects during construction. 

Contingency plans developed as part of the EPP will address environmental issues of non-compliance 

and unplanned events. Further, construction oversight and environmental monitoring and inspection 

completed as part of the CMP will ensure that developed procedures and mitigation measures are 

followed and effective. 

Proposed remediation activities also include the maintenance of surface cover during the 

redevelopment of Fundy Quay and will restrict direct contact with contaminated materials. Suitable 

cover will be designed and maintained for contaminated soil over the lifecycle of the redevelopment 

project. This cover will act to mitigate the direct contact exposure pathway to contaminated soils, which 

may cause adverse human health effects to those in direct contact with the impacts. Surface cover is a 

requirement of the “conditional closure” issued by the New Brunswick Department of Environment and 

Local Government (NBDELG) for the Fundy Quay. 

The preliminary budget for the soil remediation project is up to $4.1 Million, inclusive of design and 

engineering, capital construction and project contingency. It is the intention of the City of Saint John to 

identify opportunities to reduce this budget through the design and engineering process through the 

identification of design options that do not compromise the City’s obligations to the developer. 

 Project 2 –Site Re-grading 

Re-grading the site in parallel with the sea wall extension to prevent flooding through bypassing of the 

sea wall or through sewer surcharging is a critical need to the future development of the site. Re-grading 

of the site is the second phase in an overall adaptive strategy to reduce flood vulnerabilities on the 

Fundy Quay site. The regraded site is expected to be in the magnitude of 1.3 - 2 metres above the 

current site elevation and will be determined using inputs from 

the design of the Fundy Quay seawall. The regraded property 

must be able to accommodate public space improvements 

proposed by the City and the development of future multi-storey 

buildings on pile foundations. The preparation of a materials 

waste plan and risk management strategy will help guide the 

regrading of the property. It is anticipated that the budget for 

design and construction of the site regrading component will be in 

the magnitude of $2M-2.5M. 

Phasing of Projects 1 & 2 

Both the construction of projects 1 and 2 will require coordination 

with the existing Seawall rehabilitation project occurring on Fundy 

Quay and must be phased according to the existing construction 
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schedule for the Seawall. Access to the site for construction will be phased according to the diagram 

below. Phase 1 will be made available for construction in early fall of 2021 while phase 2 may not 

become available until mid-2022. 

3. Professional Services Required 

The professional services required for these projects has been divided into seven distinct parts, 

as follows: 

Part A: Background Information, Preliminary Investigation, Engineering Analysis, and Regulatory 

Approvals Process. 

Part A is comprised of the activities required to provide an adequate understanding of site conditions to 

support the design process and to undertake the necessary analysis and approvals to allow the project 

to proceed. Please note that this project is no longer subject to a Federal Funding Agreement and 

therefore the requirements have been removed from the RFP. 

The consultant shall carry out the following activities: 

1. Review background documentation provided by the City of Saint John and Fundy Quay 

Developments Inc. 

2. Consult with the Province of New Brunswick, Department of Fisheries and Oceans, the Impact 

Assessment Agency of Canada, Transport Canada, as well as Infrastructure Canada (IC) to 

comply with any environmental regulations and requirements associated with the work outlined 

in this call for proposals. The proponent shall conduct, coordinate and complete all the 

necessary tasks and process activities including all documentations and procedures to comply 

with all the federal and provincial environmental regulations. This task may involve coordination 

with key stakeholders and other impacted groups. 

3. Determine the necessary additional site investigation required to support the engineering and 

design of projects 1,2 and 3. This could include further environmental testing, geotechnical 

investigation, structural analyses, and other investigation. It is the responsibility of the 

proponent to review the attached materials in assessing the scope of additional site 

investigations in their proposals. 

4. Coordinate all the activities and tasks with the various subcontractors and other firms hired by 

the consultant firm as well as utility providers to complete the evaluation and design activities. 

This activity will identify any water, storm water and electrical and natural gas infrastructure 

required as part of projects 1, 2 and 3. 

5. Coordinate and engage key stakeholders on all important information. 

6. Provide a complete evaluation report identifying all the outcomes and necessary requirements 

to complete this refurbishment. The report will be presented to the City working committee for 

their review and approval. 

7. Undertake the preparation and support the submission of an application to the Federation of 

Canadian Municipalities for funding to support soil remediation and management costs. 

8. The consultant shall video all storm and sanitary sewers within the project boundaries, and 

100m upstream and downstream as a minimum. Submit the DVD’s or storage drives and the 

written report. Review service cards and compare the service laterals to the information from 
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the DVD / storage drive. The consultant should include appropriate funds in their proposal to 

flush existing sewer lines if necessary in order to complete the video inspections. 

a. Survey field work shall include opening all chamber and manhole lids, and taking all 

necessary invert elevations, survey shots, measurements and photos as required to 

collect all pertinent information such as pipe material and diameter. Survey work should 

also include a full condition assessment on each structure. 

b. Investigate existing infrastructure by reviewing all digital and paper records available 

from the City or other utilities. Contact all buried infrastructure owners to confirm what 

is in the ground, and request field locates as required. 

c. Alert the City to conflicting information and contact the appropriate personnel to clarify 

the ambiguities. 

d. Submit full size plans, showing only the existing infrastructure including the known 

water and sewer service laterals and the location and nature of each deficiency noted in 

the report and from the consultant’s review. All pipes to be clearly labeled with their 

size and material. The consultant shall include a letter summarizing their findings from 

their review and highlight any items that may impact this project. The consultant’s letter 

should provide their condition assessments of each structure as well as 

recommendations on removals, repairs, replacements or realignments of existing 

infrastructure within the project limits (ie. Water, sanitary, and storm).  

9. Complete the necessary desktop investigations of the available record information of the site 

detailing the locations of underground storage tanks. Based on the records, the consultant 

should confirm which tanks have been removed and which tanks remain buried onsite. The City 

would like all remaining tanks to be removed by the contractor under a separate contract. The 

consultant shall include in their proposal the necessary resources to investigate the 

underground tanks and prepare necessary drawings and contract specifications on how they are 

to be removed by the contractor. If required, the consultant shall also include the necessary 

time to work with and gain approvals from the relevant environmental agencies for the removal 

and disposal of the tanks. 

Part B: Engineering Development Plan 

The engineering development plan is intended to support the City in building a strategy for the design, 

coordination and staging of construction activities for the full suite of infrastructure and private 

construction projects contemplated for the Fundy Quay area. This plan will help to support the City of 

Saint John in its overall management of the Fundy Quay project portfolio and to inform its decision 

making and future procurement initiatives.  

The engineering development plan should contemplate: 

• The location, size, grade and footprint of projects planned for the Fundy Quay; 

• The phasing and timing of construction for the various component of the project, for the 

purposes of laying out a coordinated program;  

• High level cost impacts of critical decisions associated with the phasing of construction; 

• Consideration of site servicing implications of the design and phasing of infrastructure 

construction; 
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• The management of risk as a result of the possibility of multiple contractors working on projects 

in this area; 

• The City’s objective of allowing the first phase of private construction to begin in 2022 & any 

requirements of Infrastructure Canada regarding timelines to complete this work; and 

• Sensitive timelines associated with Federal Infrastructure Funding for Harbour Passage and 

Loyalist Plaza, which will require some components to be completed in 2021. 

The projects to be considered in the engineering development plan include: 

• The refurbishment and raising of the Fundy Quay seawall, which is already under design; 

• The remediation and management of contaminated soils; 

• The regrading of the Fundy Quay property to raise the elevation of the site; 

• The redevelopment of public space at loyalist plaza & pedway connection from Market Square 

to the Fundy Quay; 

• The extension of Harbor Passage around the perimeter of the Fundy Quay property; 

•  The connection of a proposed district energy system from Market Square to the Fundy Quay 

site; and 

• The proposed site development plan of the developers, Fundy Quay Developments Inc. & critical  

timelines and requirements pertaining to the land transaction between the City and Fundy Quay 

Developments Inc. This information will be provided in a succinct format to the successful 

proponent. 

Part C: Concept Design & Plans 

The concept design process is intended to support the evaluation of cost options for soil remediation 

and the technical options for site regrading  

The consultant shall carry out the following activities: 

Provide a detailed concept design of the proposed measures and options for projects 1 & 2.  

The concept design should provide a detailed cost estimation of the various options including the 

timeframe, work plan activities and milestones to complete the work, advantages and disadvantages for 

each option if required and any necessary drawings. 

The consultant shall also provide the digital file of any designs or model(s) used and/or prepared for this 

project. The consultant shall provide digital files and at least 5 hard copies of the final design report and 

the preliminary design (printed in double sided format).  

All reports and construction specifications must be signed and stamped by the consultant’s engineer. All 

reports and construction specifications submitted to the City shall become the property of the City, 

which may be used and redistributed as the City sees fit. 

After review and acceptance of the report by the Technical Review Team, the consultant may proceed 

with Part (D), Part (E), Part (F) and Part (G) as they pertain to the projects 1 & 2. 
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Part D: Consultation 

The consultant shall carry out further consultation on the concept design options with other key 

stakeholders as determined by the City of Saint John. This will include: 

• Fundy Quay Developments Inc. 

• Saint John Water  

• Saint John Energy 

• Saint John Parking Commission 

• Province of New Brunswick 

• Design consultants for the following municipal projects: 

o Seawall refurbishment 

o Loyalist plaza redesign 

o Harbour Passage extension 

o District energy System 

In addition to consulting critical municipal stakeholders, the consultant will support the City of Saint 

John in undertaking engagement on the overall Fundy Quay project. This will include a minimum of 

attendance at 1 digital town hall which may incorporate other facets of the development of the Fundy 

Quay. 

Part E: Detailed Design & Tender Documents 

The consultant team shall prepare all detailed design drawings, specifications, and tender documents for 
the site works and all the other items mentioned in the description of the works.  
 
The consultant must look beyond the confines of the immediate project site, and determine what 
impacts the new works will have on the area as a whole, including storm water, and propose solutions 
to avoid possible problems.  
 
The consultant must review all applicable plans, report(s) and data made available by the City. The 
consultant shall review the material in detail, as the consultant will be responsible for performing any 
further investigation, data gathering, etc., which may be necessary. The cost of such shall be detailed 
and included by the consultant in the proposal.  
 
Detailed design shall be defined as the following:  

 

• All items completed from the preliminary design requirements. 

• Location of works is selected within 100mm. 

• Detailed design calculations completed. 

• A revised and detailed construction cost estimate.  

• Complete the 100% design drawings and tender documents reviewed and approved by the 

City's Technical Review Team. 

• Approvals and permits from all utilities and approval agencies. 

Designs must also incorporate planning and sequencing of service disruptions (such as water main 
shutdowns), testing, disinfection and commissioning. The consultants will be required to lead the team 
of sub-consultants, contractors and City staff through these phases.  
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Work on any street must have traffic planning and organizing being led by the consultant. Traffic 
planning must be carried out by the consultant before tendering to give the City and contractor 
guidance as to the general scope of the detours, etc. The consultant may specify in the tender 
documents that the contractor is to submit traffic detour and work zone safety plans and drawings. The 
consultant must review submissions from the contractor and seek approval from the City. Traffic detour 
and work zone safety plans and drawings must be approved by the City before construction commences. 
The consultant may also have to co-ordinate timing of work with other agencies to avoid conflicting 
traffic detours.  
 
The consultant shall co-ordinate the design drawings with all the underground utilities before the 
preparation of the tender documents in order to avoid conflicts with other utilities such as gas, electric, 
telephone, etc. Underground utility lines must be marked out and picked up during the topographic 
survey in Part A.  
 
Before detailed designs and related documents are sent to the client for review, the consultant must 
have other engineers from their firm review them for errors to ensure only high quality work is released.  
The consultant must identify in the proposal the peer reviewers. The peer review engineers must send a 

memo to the City with the final drawings and specifications, stating the outcome of the review.  

For each project, the consultant shall be responsible for applying for, and obtaining, all of the design 

approvals and permits necessary from all approval agencies, such as the New Brunswick Department of 

Environment and Local Government, New Brunswick Department of Natural Resources and Energy 

Development, Fisheries and Oceans Canada etc. These Approvals shall include, but not be limited to, 

Approval to Construct, Watercourse and Wetland Alteration permits, Highway Usage Permit (HUP); and  

Planning Advisory Committee (PAC) etc.  The consultant must ensure that construction does not begin on 

the project until all approvals and permits have been received. 

The City’s Engineer must approve any variance from these requirements in writing before any 

construction tenders are called. 

Part F: Tender Period Services, Materials Testing, & Inspection, Red Books and Record Drawings 

Tender Schedule 

Tender(s) are expected to be unfolded in the 2nd quarter of 2021. 

Tender Period Services 

Upon approval of the consultant’s work, City staff will make copies and tender the project, however the 

consultant is to be available during the tender period to respond to questions (write addenda if 

required) and to perform the tender analysis. The consultant shall prepare a Tender Summary for each 

tender. It shall be a digital spreadsheet that compares the Engineer’s estimate to all tendered items 

from all tenders submitted.  

Materials Testing & Inspection 

The contractor shall provide quality control testing for concrete, compaction of soils and for asphalt 

placement & testing. The consultant shall still provide random quality assurance tests to confirm that the 

contractor tests are in compliance. The consultant shall also make sure that the contractor is completing 
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all his required testing. The consultant shall provide the Quality Assurance for the Portland cement 

concrete, granular material and the asphalt concrete. All costs for asphalt, concrete and soil quality 

assurance testing must be included in Part E of the consultant’s proposal.  

The consultant’s minimum requirements for material testing and inspection are as follows:  

Asphalt Inspection and Testing  

• Full time inspection for asphalt placement by qualified personnel. The inspector assigned to this 
task shall have a minimum of 2 years direct related experience with asphalt inspection. The 
consultant shall identify in the proposal the qualified personnel they intend to utilize for this 
task including related experience. If the consultant does not have the qualified personnel 
directly on staff then the consultant must propose to utilize a sub-consultant that has the 
required expertise in asphalt inspection. 

• Measurement of thickness, temperature, etc. 

• Signing and collection of weight tickets as they arrive  

• Quality Assurance of asphalt in accordance with Division 27 of the General Specifications. 
 

Concrete Inspection and Testing 

• Slump, temperature, air test and compressive strength cylinders shall be considered a “set” 
of tests. 

• Compressive strength testing at CSA standard A283 certified laboratory 

• Check formwork  and compaction of base gravels before each pour 

• Check elevations, slopes and grades before every placement 

• Quality Assurance by the consultant shall consist of random testing.  

• Sampling and testing frequency of concrete: 
 

The minimum frequency shall be one set of tests for every 10 done by the contractor. 

On smaller projects involving only a few loads of concrete, one complete set of tests shall 

be made. 

a. Test Samples: 
i. The test samples shall consist of three (3) concrete cylinders. Compressive strength 

testing obtained at 7 and 28 days. 
b. Reporting of field and laboratory testing: 

i. Field test results obtained shall be recorded on the Form – Concrete Testing Summary 
and shall be submitted to the City. 

ii. Compressive strength results shall be submitted to the City on the consultant’s 
standard reporting form. 

 

Granular Material supply and placement (soils and gravels) testing 

• Confirming the contractor’s test results onsite (QC by contractor) 

• Ensuring proper frequency of compaction tests by contractor 

• QA by consultant shall consist of random compaction testing using nuclear density 
equipment. The minimum frequency shall be one test for every 15 done by the contractor. 
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• Enforcement of established rolling pattern  

• Approval of material before it arrives onsite (gradation and other properties) 

• Checking grades, slopes, thicknesses during fine grading  

• Witness and comment on proof rolling tests 
 

Red Books 

It is the responsibility of the consultant to obtain a copy of the “Standard Format for City of Saint John 

Red Book Notes” and to maintain a copy on file for all future projects. This format shall be followed by 

the consultant when preparing the notes for the project.  The City of Saint John will provide Red Books 

for the consultant to fill out and return to City staff at the end of the project. 

Record Drawings 

The consultant shall submit a set of Record Drawings on plastic and in digital formats. The drawings and 

data shall be in accordance with the Drawing Standards noted below. The as-built drawings will show 

the actual in-place vertical and horizontal alignments. The finished works shall be re-surveyed by the 

consultant to establish exact locations and elevations, and the date the site was re-surveyed shall be 

noted on the signed and sealed Record Drawings. The final survey shall also include the pickup of 

structures (valves, manholes, etc.) that were not newly installed during the project, but are along the 

same section of street, easement or parcel. The consultant shall be responsible for obtaining the data 

and measurements used in the Record Drawings and shall not rely on the contractor to provide this 

information. The consultant shall note on each sheet of the Record Drawings the number of the Red 

Book where the project information was recorded.  The Record Drawings shall also include the ground 

water table elevation and geotechnical information, and the names and models of all products used. 

All new works specified and incorporated shall have as-built information recorded including electrical, 

mechanical, structural, etc.  All sheets in the set of Record Drawings shall be signed and sealed, including 

those of sub-consultants.   

The digital as-built data submitted to the City shall become the property of the City, which may be used 

and redistributed as the City sees fit. 

DIGITAL DRAWING STANDARDS 

PURPOSE 

 

The development of Geographic Information Systems (GIS) and computer aided drawing (CAD) has 

facilitated the method to reduce the time and costs of development processing and land use map updates. 

Hence, a digital drawing submissions standard has been adopted by the City of Saint John to set the 

standard and facilitate the transfer process. The intent of this program is to take advantage of new 

technology, reduce the cost of digital conversion, maintain the mapping and facilitate the efficient transfer 

of data from private organizations to the City. 
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The standards and specifications contained within this document shall be used for digital drawing 

submissions to the City’s Records Division for the purpose of development processing and GIS digital land 

use map updates.  

 

DIGITAL FORMAT  

1. The Consultant shall provide to the Engineer an As-Built record of the project which will include: all 
required documentation, CAD files and any associated digital files as described below in both printed 
and digital versions.  

 

2. All CAD drawings shall be submitted in AutoCad (.DWG or .DXF) format with all line work complete. 
Each CAD project shall include all relevant resource files such as line & font resource files such as (.shx) 
resource files. The Consultant also shall provide the drawings in PDF format, with full color, on the 
CD. This shall be a direct conversion, not a scan. 

 

3. The City of Saint John will provide drawing file names for the legend portion of the drawing. 
 

4. Each CAD project shall be accompanied with an ASCII text file of all as-built structure locations as well 
as any existing underground structure within the limits of the project. This text file is to be used for 
importing as-built and unknown structure locations into the City's G.I.S. The text file shall meet the 
following conditions: 

 

✓ ASCII text file will include as-built structure locations such as catch basins, gate valves, manholes, 
air valves, outfalls, service boxes or any existing underground structure within the limits of the 
project.  

 

✓ ASCII text file shall only include all as-built structure locations as well as any existing structures 
within the limits of the project and shall not contain other coordinated points such as curb shots, 
utility poles, corners of buildings, etc. This ASCII text file is to be used for importing structure 
locations into the City's G.I.S. 

 

All coordinated points for the structures shall be delivered in a single comma-delimited ASCII text 

file. Each line of the file shall contain coordinate values (NAD83 CSRS Horizontal and HT2 Vertical) 

for a single point as follows: 

 

Pt Number,Northing,Easting,Elevation,Field Code (Numeric) 

 

1,7362284.223,2533177.653,15.207,3 

2,7362028.622,2533004.711,25.695,16 

3,7362009.446,2532991.590,25.935,4 

 

The field code in the ASCII text file shall be City of Saint John field codes (i.e. Numeric Field Codes).  

 

City of Saint John Field Codes 

3 CB EXIST CENTER       50 CATCHBASIN MANHOLE    
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4 CB EXIST EDGE         51 CATCH BASIN PYRD TOP  

6 CULVERT               54 DRAIN TILE           

14 FIRE HYDRANT          58 MH CP TELEGRAPH       

16 GATE VALVE EXISTING 69 UTILITY HYDRO BOX     

24 MANHOLE EXIST         70 UTILITY TEL BOX       

25 HYDRO MANHOLE         71 UTILITY CABL BOX      

26 TELEPHONE MANHOLE     79 NEW SANITARY MANHOLE  

27 OTHER                 80 NEW STORM MANHOLE     

46 WATER TRACE                 81 NEW CB EDGE           

43 UTILITY BOX           82 NEW CB CENTER         

44 SERVICE BOX             83 NEW FIRE HYDRANT      

45 VAULT                 1205 GATE VALVE NEW 

 

DRAWING DOCUMENTATION  

 

1. The horizontal and vertical datum utilized (NAD83 CSRS and HT2) shall be identified as NOTE 1 on all 
engineering drawings prepared for the City of Saint John. 

2. All as-built drawings are to be marked on the title block in an obvious fashion with the text “Record 
Drawing” on the CAD files and manual copies of the drawings. 

3. Each CAD project shall be accompanied with documentation to indicate CAD layers. 
4. All required drawing documentation shall be summarized on a transmittal sheet submitted in both 

printed and digital versions. The transmittal sheet shall be placed on the same CD as the drawing files 
that the documentation refers to. The transmittal sheet shall include: 

 

✓ Please find enclosed : 
✓ Job Title 
✓ Company/ Firm 
✓ Contact Person  
✓ Address 
✓ Email Address 
✓ Phone FAX 
✓ List of attachments 
✓ CD's ( 2 sets) Number of disks per set : 
✓ As-built reproducibles  (Hard Copies)  1 set  
 

MEDIA  

 

1. All electronic files shall be delivered on CD-ROM.  
 

2. All submitted CD's shall be typed and clearly labeled with the project title, contract number, 
contractor, consultant name, date of submittal, and list of contents on CD. 

 

3. As-built reproducibles shall be prepared on plastic (4 mil, mat 2 side film)  
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4. Plans are to be produced on an ISO A1 paper size no larger than 600x900mm 
 

OPERATION and MAINTENANCE MANUALS  

 

The consultant shall provide the contractor with examples, both hard copy and CD’s of what is expected 

in the form of Operation and Maintenance Manuals. 

 

Two weeks prior to Substantial Completion of the work the consultant shall review, for completeness and 

accuracy, the contractors one hard copy and five CD’s of the Operation and Maintenance Manual. 

 

Receipt of acceptable Operation and Maintenance Manuals is a prerequisite for the granting of a 

Certificate of Substantial Completion. 

Part G: Construction Management 

The consultant must prepare all required documentation for construction management in a formal and 

standardized format acceptable to the City. The list of documents must include but is not limited to the 

following: change orders, addenda, progress payments, summary of extras, minutes of meetings, status 

reports, construction and consultant budget updates and forecasts, reports to the engineer, meeting 

agendas, reports on contractor performance, quality control test reports, deficiency lists, letters, memos 

and so on.  

The consultant is responsible for the primary field layout, including marking out property lines for the 
contractors. This may require the services of a legal surveyor where property pins are not present. The 
consultant shall do the primary field layout at least once during each phase of the project. If the 
contractor does not preserve the layout stakes, the consultant may request a fee from the contractor to 
replace them. The consultant shall be responsible for the primary field layout, which consists of the 
layout of centerline, control points and structures. All other layout will be the responsibility of the 
contractor. The consultant shall give the contractor all the information and survey data points required 
to build the works utilizing the standard City of Saint John field codes from Digital Drawing Standards.  
 
The consultant must co-ordinate, plan and notify all parties of all service shutdowns, testing, water main 
pressure testing & disinfection and system commissioning. The consultant will submit drawings or neat 
sketches that clearly communicate the proposed activity for the City’s approval. The City will prepare all 
water service shutdown and street closure notices. The consultant must co-ordinate and plan traffic 
detours, and review proposed work zone safety plans received from the contractor. The City of Saint 
John staff will translate all routine and standardized public notices during construction.  
 
The consultant must review and comment on all submissions and correspondence from the contractor, 
and provide recommendations to the City as to the best course of action.  
 
The consultant must invite the WorkSafeNB safety inspector to the pre-construction meeting, giving the 
appropriate officer a minimum of one week’s notice.  
 
The consultant must report to NBDELG on any sewage overflows discharged to the environment. 

Consultants are responsible for preparing the detailed “bypass” reports required should sewage 

overflow occur, with discharge to the environment as a result of project activities.   
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The field inspector (or resident engineer) assigned to this project shall have significant (minimum 4 
years) related experience with such construction activity. The field inspector shall have a local cellular 
phone for the duration of the project and the number is to be provided to the City prior to the start of 
construction.  
 
The field inspector shall have a copy of the latest revision of the General Specifications, the contract 
drawings and specifications and the standard format for Red Book Notes, any applicable permits or 
approvals onsite, and be familiar with them. The principals of the consulting firm must educate and 
prepare the field inspectors before the start of construction. They must understand the tasks and 
responsibilities of the position.  
 
The City of Saint John Construction Inspection Guidelines shall be used as a basis for the general 
requirements for inspecting the construction and installation of municipal infrastructure.  
 
The field inspector shall take pre-construction photographs and shall also take construction photographs 

for the duration of the project utilizing a digital camera. Each photograph must have the date taken on it 

and the location labeled. A labeled CD containing the digital photographs in chronological order shall be 

provided to the City at the end of the project. 

The consultant shall provide daily inspection ‘Field Notes’ to detail all work done on the construction site 

that day. Daily Field Reports in the consultant’s standard format shall be completed every day and sent 

to the City’s project engineer at least once a week. The inspector shall also fill out service cards for each 

building serviced to detail the water, sanitary and storm services that are installed during the project.  

During construction, the consultant must provide the City with weekly e-mails (by Monday at 4:00pm) 
indicating those staff members who worked on the project the previous week, a brief description on 
their work as well as how many hours each person worked.  
 
The field inspector shall be available to work overtime and on weekends (if the contractor is working), 
without extra charges to the City. The consultant will provide full time inspection and be on-site at all 
times, when the contractor is working. The inspector shall advise the client immediately when work on-
site starts or stops unexpectedly and of all planned schedule changes and of all changes to the work that 
may result in extra costs to the City or standby charges.  
 
The consultant shall review and approve the contractor’s work including but not limited to all soil 

conditions, mechanical, electrical, architectural, pipework, excavation, grading, compaction, concrete 

work, asphalt paving and building finishes etc. In addition the consultant shall verify and provide detail 

on quantities of excavation and fill material, (measured by the inspector, not the contractor) as well as 

provide certification of work for progress payments. 

4. Method Of Payment 

Upon award of the contract the City will execute an agreement with the successful engineering firm for 
the work to be performed. Payment of fees shall be in accordance with the terms of the Request For 
Proposal at the rates submitted and accepted in the consultants proposal not to exceed the 
Recommended Minimum Hourly Rates as contained in The Association of Consulting Engineering 
Companies – New Brunswick fee guideline to a maximum of the upset fee for Parts A, B, C, D, E and F as 
required.  
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For Part G, payment of fees shall be based on actual time in hours plus reimbursable expenses subject to 
approval by the City.  
 
The consultant shall invoice the City on a monthly basis for the work performed in accordance with the 
engineering services agreement. The consultant shall provide a status report with each invoice outlining 
in detail the scope of the work completed during that month. Payments will not be processed unless the 
invoice is signed by an authorized representative of the company, accompanied by a status report in the 
proper timed based format (hourly rate x hours worked).  
 
Engineering fees are not based on a percentage of the construction costs; therefore the approved upset 
prices will not be changed due to the final construction costs being different from the current budget 
estimate. A change in the fees may be considered only if the scope of the engineering work is changed 
at the request of the City’s Engineer.  
 
Upset prices (including HST) will be included in the proposal for Part A, Part B, Part C, Part D, Part E and 
Part F of this project beyond which no additional payments will be considered unless first submitted by 
the consultant in writing and authorized in writing by the City.  
 
The price submitted for Part G shall be in the format of a budget estimate based on the following 

estimated construction timeline for each project.  

• Projects 1 & 2. = 24 weeks 

 

In Part G, the consultant’s budget should also assume a 55-hour work week for the inspection services 

as well as 24 hours of project management per week for the consultant’s Engineer (with a P. Eng) 
overseeing the project plus reimbursable expenses. The consultant’s Engineer (with a P. Eng) 
working on the project would be expected to provide the project management duties as they 
will be addressing construction issues that arise on a daily basis. Some of the project 
management time can also be allocated to the various project leads to visit the site during 
construction when additional guidance is required. 
 
The final amount paid to the consultant for Part G shall be based on actual time in hours to complete 
Part G plus reimbursable expenses subject to approval by the City’s Engineer.  
 

The total price stated, for each project, must also include a $100,000 for unforeseen work total for 

projects 1 and 2.  
 

No part of this contingency shall be expended without the written direction of the City’s Engineer, and 

any part not so expended shall be deducted from the contingency allowance. Payments for engineering 

work performed in the preparation of as-built drawings will only be made upon receipt of completed 

drawings. 
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5. Termination of Contract 

The City will reserve the right to terminate the contract with the Engineering Firm after completion of 

Part A or at any other time during the course of the work.  In such an event, payment will be made only 

for the work completed up to the time of termination. 

The City of Saint John does not, by virtue of any proposal request, commit to an award of this bid, nor 

does it commit to accepting the proposal submitted, but reserves the right to award this proposal in a 

manner deemed to be in the best interest of the City. 

6. Content of Proposal 

The consultant shall confirm a clear understanding of the work to be undertaken as described in the 

Scope of Work. The proposal must demonstrate that the consultant and its team have recent and 

significant experience with this type of work. When noting examples of experience gained on similar 

projects, the proposal must also note which current staff members worked on that project and what 

their role was. The proposal must specifically address all requirements of the work and any matters 

related to its successful implementation. The proposal must indicate what role each of the consultant’s 

team will be carrying out for the project. The consultant may not substitute the project team members 

noted in the proposal without permission of the client. When proposing a schedule, the consultant must 

also indicate that their workload is such that they will have time to complete the project as promised. If 

the consultant is very busy, they should either decline the work or propose a longer schedule at the time 

of the RFP submission.    

The proposal shall include the following sections: 
 

A. TECHNICAL PROPOSAL: 

• Table of Contents 

• Work Plan and Schedule 

• Project Team  

• Experience with similar projects 

If a proponent is resubmitting an updated proposal that was initially submitted in response to RFP 2020-

091004P, the proponent is to include with their technical proposal a cover letter, providing a bullet point 

summary of any changes to the proposal. This should include any changes to scope or personnel assigned 

and should include references to page numbers where the details of the proposal changes have been 

included. Proposal changes can be included in either a supplementary appendix to the proposal outlining 

detailed changes or within the body of the proposal, highlighted in contrasting font colour (preferably 

red).  

B. FINANCIAL PROPOSAL: 

• Maximum or Upset Fee(s) for each of parts A, B, C, D, E, & F (for each 
project). 

• Budget Estimate for Part G (for each project) 



RFP No. 2021-091001P – Engineering Services: Site Works – Fundy Quay 
 

18 
 

• All costs are to be subtotaled (including contingency allowance) with the 
15% HST component identified separately and added to arrive at a total 
cost.  

• Billing Rate Summary (hourly billing rates for all key personnel). 

• The consultant must submit the cost breakdown in the following matrix 
format.  

 

      Sample format for financial proposal breakdown.  

Project 

ID  

Part 

A 

Part 

B 

Part 

C 

Part 

D 

Part 

E 

Part 

F 

Part 

G 

Engineering 

Contingency  

Subtotal 

(excluding 

HST) 

HST 

(15%) 

Total 

(including 

HST) 

1              $70,000       

2              $30,000       

 

The financial proposal shall include separate prices (including reimbursable expenses) for each of Part A, 

Part B, Part C, Part D, Part E, & Part F for each project.  

A further breakdown of Part G is required with the financial proposal to identify all staff participating in 

Part G; including hourly rates, hours and reimbursable expenses.  

All sub-consultants such as geotechnical, legal survey, electrical, structural and others shall have their 

fees identified and included in the appropriate part of the proposal. 

 7. Evaluation Criteria 

For the purposes of this proposal call, submissions will be evaluated on the following criteria: 

• QUALITY AND COMPLETENESS – Has the proposal addressed all of the needs raised?  Is the 

proposal presented in an organized and professional manner?  (Criteria weight = 5 points) 

• CONSULTANT’S EXPERIENCE – Has the proposal demonstrated a level of expertise with the 

requirements of this project?  (Include references for projects of a similar nature.)  (Criteria 

weight = 20 points) 

• EXPERIENCE OF EMPLOYEES / SUB-CONSULTANTS – Has the proposal demonstrated a level of 

expertise for the employees of the company and sub-consultants listed?  (Include resumes for 

staff and sub-contractors required) (Criteria weight = 35 points) 

• METHODOLGY – Does the approach to the project outlined in the proposal address, in a realistic 

sense, attainable goals and is it in keeping with the City’s expectations for the project?  (Criteria 

weight = 75 points) 

• VALUE ADDED – What additional information, technology, process or options has the consultant 

included in his proposal? Is there value added to the consultant’s response for this additional 

information? (Criteria weight = 5 points) 
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• Schedule & Availability – Does the proposal meet the requirements of the City’s schedule 

requirements? Are the necessary staff available to complete the work within this timeline? 

(Criteria weight = 10 points) 

• COST – Cost will be a factor, however not the only factor to be considered.  (Criteria weight = 50 

points) 

Consultants are advised that proposals will be evaluated solely on the basis of information submitted in 

accordance with the request for proposals.  The City reserves the right, if deemed necessary, to short-list 

the proposals and to request an additional verbal presentation from each short-listed proponent.  The 

Consultant may supplement their presentation with a summary in written format to clarify points raised 

during the process. 

8. Insurance Requirements 

The consulting engineering firm shall obtain and keep in force, during the full duration of this contract, 

an Errors and Omissions Liability policy with a minimum limit of two million dollars, and two million 

dollars per claim. The policy shall include a clause stating that thirty days’ notice of cancellation of this 

policy will be given to the City of Saint John, by the insurers. Provide evidence of this policy. 

The consultant must provide proof of current coverage from WorkSafeNB prior to the start of 

the work.  

The consultant shall provide evidence of the following insurance coverage: 

General Liability with minimum limits of two million dollars per occurrence. The policy shall 

include: 

• operations of the consultants in connection with this project; 

• products and completed operations coverage; 

• contractual liability with respect to this project; 

• the City of Saint John added as an additional named insured; 

• a cross-liability clause; 

• non-owned automobile; 

• thirty days’ notice of cancellation of this policy will be given to  the City of Saint John, 

by the insurers; 

• Standard automobile insurance for owned automobiles with at  least the minimum 

limits allowed by law. 

9. Formality Clause 

In order for the City of Saint John to consider any proposal submission as a legally binding offer, on 

behalf of the consultant, it is necessary for the consultant to communicate this formality to the City in 

the form of an offer which contains the original signature of the individual or representative of the firm 

who is authorized to act on behalf of the consultant. In order to meet this requirement, all proposal 

submissions to the City of Saint John must be prefaced with a covering letter which contains an original 

signature of the individual authorized by the consultant to submit proposals on their behalf. 
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The covering letter must be on official company letterhead, be dated and be addressed to the attention 

of the  City of Saint John representative specified in the request for proposal document. Additionally it 

must make reference in the body of the letter to the request for proposal number and project title, as 

well as to the fact that the enclosed documents constitute a formal proposal offer and finally, the letter 

must contain the original signature as indicated. 

Failure to include the required covering letter as a preface with your proposal will be grounds for 

immediate rejection on the basis that it is not formal. 

10. Standard Terms and Conditions 

Advisory Notice(s) 

Periodically, the City of Saint John is required to issue clarification notices to an RFP document in the form 
of Advisory Notices. Normally these notifications will not have a direct bearing on the cost of a project 
and will not influence bidding. 
 
Proponents are responsible for obtaining all advisory notice(s) issued by the City. Advisory Notice(s) may 
be obtained from the City’s website (www.saintjohn.ca) under the menu option “Tender and Proposals”.  
  
Proponents are instructed to sign the Advisory Notice and return it by email to 
monic.macvicar@saintjohn.ca prior to the closing date. 
 
Failure to comply with the instructions on an Advisory Notice may result in rejection of the Proposal. 
 
Addenda 
 
Periodically, the City of Saint John is required to issue notification of changes or corrections to a Proposal 
document by way of addenda. Normally these notifications will have direct bearing on the cost of a project 
and will influence bidding. Therefore, it is important that the City have assurances that Proponents have 
in-fact received the notification(s). 
 
Proponents are responsible for obtaining all addenda issued by the City. Addenda may be obtained from 
the City’s website (www.saintjohn.ca) under the menu option “Tender and Proposals”. 
 
Proponents are required to sign and include the all addenda with their Proposal submission. 
 
Failure to include a copy of all signed addenda with the Proposal submission may result in rejection of 

the Proposal regardless of whether or not the changes noted in the addendum are included in the 

Proposal submission. 

Review of Proposals 

The evaluation committee may invite proponents to meet with the review committee to make an 

oral/visual presentation in support of their proposal. The City will provide the meeting venue at its cost. 

The proponent shall bear its own costs related to such meeting.  
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Additional Information from Proponents 

The City of Saint John reserves the right during evaluation of the Proposals to seek further information 

from any proponent and to utilize that information in evaluation and award without becoming obligated 

to seek further information from any other proponents.  

Clarification of Bids 

The City of Saint John reserves the right in its sole discretion to clarify any Proposal after the close 

of the RFP process without becoming obligated to clarify any other Proposal.  

Negotiation 

The City reserves the right in its sole discretion to negotiate the final terms and conditions of the 

engagement contract with the most probable candidate for award prior to award of the engagement. 

Inconsistency between Paper and Electronic Form 

If there is any inconsistency between the paper form of a document issued by or on behalf of the City to 

proponents and the digital, electronic or other computer readable form, the paper form of the 

document prevails.  

Acceptance, Revocation and Rejection of Proposals 

The proposal constitutes an offer which shall remain open and irrevocable until 90 days after the date of 

the proposal opening. 

Reserved Rights 

The City reserves the right to: 

a) Reject an unbalanced Proposal. For the purpose of this section, an unbalanced Proposal 
is a Proposal containing a unit price which deviates substantially from, or does not fairly 
represent, reasonable and proper compensation for the unit of work bid or one that 
contains prices which appear to be so unbalanced as to adversely affect the interests of 
the City. The City reserves the right to use Proposals submitted in response to other like 
or similar Requests for Proposals as a guideline in determining if a proposal is unbalanced. 
 

b) Amend or modify the scope of a project, and/or cancel or suspend the RFP process at any 
time for any reason.or modify the scope of a project, and/or cancel or suspend the Bid 
Solicitation at any time for any reason. 

 
c) Require proponents to provide additional information after the Closing Date for the RFP 

process to support or clarify their Proposals. 
 

d) Not accept any or all Proposals. 
 

e) Not accept a Proposal from a Proponent who is involved in litigation, arbitration or any 
other similar proceeding against the City. 
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f) Reject any or all Proposals without any obligation, compensation or reimbursement to 
any Proponent or any of its team members. 

 
g) Reject any or all Proposals in the event that the City does not receipt formal written 

approval of its application for funding on or before the 31st day of March, 2021; said 
application being dated the 27th day of June, 2019 and submitted under the Integrated 
Bilateral Agreement for the Investing in Canada Infrastructure Program (ICIP). 

 
h) Withdraw an RFP process and cancel or suspend the RFP process. 

 
i) Extend, from time to time, any date, any time period or deadline provided in an RFP 

process (including, without limitation, the RFP process Closing Date), upon written notice 
to all Proponents. 

 
j) Assess and reject a bid on the basis of 

i. information provided by references;  
ii. the Proponent’s past performance on previous contracts;  
iii. information provided by a Proponent pursuant to the City exercising its 
clarification rights under the RFP process;  
iv. the Proponent’s experience with performing the type and scope of work 
specified including the Proponent’s experience;  
v. other relevant information that arises during an RFP process.  

 
k) Waive formalities and accept Proposals which substantially comply with the requirements 

of the RFP process. 
 

l) Verify with any Proponent or with a third party any information set out in a Proposal. 
 

m) Disqualify any Proponent whose Proposal contains misrepresentations or any other 
inaccurate or misleading information. 

 
n) Disqualify any Proponent who has engaged in conduct prohibited by the RFP documents. 

 
o) Make changes including substantial changes to the RFP documents provided that those 

changes are issued by way of an addendum in the manner set out in the RFP documents. 
 

p) Select any Proponent other than the Proponent whose Proposal reflects the lowest cost 
to the City. 

 
q) Cancel an RFP process at any stage. 

 
r) Cancel an RFP process at any stage and issue a new RFP for the same or similar deliverable. 

 
s) Accept any Proposal in whole or in part. 

 

And these reserved rights are in addition to any other express rights or any other rights which may be 

implied in the circumstances and the City shall not be liable for any expenses, costs, losses or any direct 
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or indirect damages incurred or suffered by any Proponent or any third party resulting from the City 

exercising any of its express or implied rights under an RFP process. 

Limitation of Liability and Waiver 

In every RFP process, the City shall draft the documents such that each Proponent, by submitting a 

Proposal, agrees that: 

a) Neither the City nor any of its employees, agents, advisers or representatives will be liable, 

under any circumstances, for any claims arising out of an RFP process including but not limited 

to costs of preparation of the Proposal, loss of profits, loss of opportunity or any other claim. 

 

b) The Proponent waives any claim for any compensation of any kind whatsoever including claims 

for costs of preparation of the Proposal, loss of profit or loss of opportunity by reason of the 

City’s decision to not accept the Proposal submitted by the Proponent, to award a contract to 

any other Proponent or to cancel the RFP process, and the Proponent shall be deemed to have 

agreed to waive such right or claim. 

 

Proposal Debrief 

Immediately following the City’s acceptance of a Proposal submitted, Supply Chain Management shall 

send a written notification of award to all unsuccessful proponents disclosing the name of the successful 

proponent and providing a brief explanation rationalizing the City’s selection: 

i. For all Requests for Proposals valued at Fifty Thousand Dollars ($50,000.00) or less, the 
written notification of award will be the only form of debriefing offered by the City; 

ii. In the case of Requests for Proposals valued in excess of Fifty Thousand Dollars 
($50,000.00), Supply Chain Management may, in addition to the notification of award and 
upon written request from any proponent, provide a more detailed oral debriefing either 
by phone or in person, as required by the proponent.  During this debriefing, Supply Chain 
Management may disclose information such as the total price of the successful proponent 
and may discuss an overview of the process as well as the strengths and weaknesses of the 
requesting proponent’s proposal. 

iii. The written request referred to paragraph (ii) shall be submitted to the Office of the 
Purchasing Agent no later than fifteen (15) business days after the notification of award is 
issued. 

iv. The acceptance of the successful Proposal shall not be discussed during a debriefing. 

11. Submittals 

When preparing the Agreement for Engineering Services, the consultant is required to submit a 

“Business Corporation Act Certificate” to the engineer. 
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12. Inquiries 

All inquiries regarding this request for proposals shall be submitted in writing via email, by 4:00 p.m. 

Local Time on Wednesday, February 3rd, 2021, only to the attention of: 

 

Monic MacVicar, CCLP, CPPB 

Procurement Specialist 

Supply Chain Management 

Email: monic.macvicar@saintjohn.ca 

Responses to inquiries will be in writing and distributed by email to all Consultants registered as having 

received the Terms of Reference as of the date the response is prepared. The source of the question will 

not be identified in the response. Verbal information shall not be binding upon the City. Inquiries after 

the above deadline will not receive a response. 

13. Attachments 

Over the past 15 years, there have been several studies and assessments conducted on the Fundy Quay 

property to develop a remediation action plan, and to assess the geotechnical conditions of the 

property. The following is a list of relevant documents appended to this RFP: 

Appendix 1: Geotechnical Investigation by Conquest Engineering 2006 

Appendix 2: Geotechnical & Environmental Summary by Stantec 2010 

Appendix 3: Site Closure Report by Stantec 2015 

Appendix 4: Remediation Summary Plan by Stantec 2015 

Appendix 5: Remediation Plan-Fundy Quay Redevelopment by Stantec 2016 

Appendix 6: Waste Characterization Program for Waste Management Plan by Stantec 2017 

Appendix 7: Climate Change Vulnerability Assessment by Dillon Consulting 2020 

14. Other Relevant Documents 

City of Saint John Construction Inspection Guidelines 

Details of the preliminary plans for future development will be shared with the successful proponent 

following the awarding of the project 

15. Submission of Proposals 

In light of the current Covid-19 situation, the submission instructions for this RFP are as follows: 

 

Public openings of all Tenders and Proposals have been cancelled until further notice.  The 
summary of Proposal submissions may be viewed on the City’s website under “City Services” 
and then under the top link “Tenders and Proposals” 24 hours after the closing date and time. 
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A.   Proposals Shall Be Submitted at the Prescribed Location  

 
1) Proposals shall be submitted via email to:  monic.macvicar@saintjohn.ca  

B.   Proposals Should Be Submitted in Prescribed Manner 

 
1) Proponents should submit two signed electronic documents in PDF format, complete with 

all mandatory forms, as follows: 
a. RFP No. 2021-091001P – Engineering Services: Site Works – Fundy Quay – 

Technical Proposal 
b. RFP No. 2021-091001P – Engineering Services: Site Works – Fundy Quay – 

Financial Proposal 

C.   Proposals Shall Be Submitted on Time  

 
1) Proposals shall be submitted in accordance with the above on or before the Submission 

Deadline. Proposals submitted after the Submission Deadline will be rejected. 
  

mailto:monic.macvicar@saintjohn.ca
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1.0 INTRODUCTION 
  
Acting at the request of The Hardman Group Limited, Conquest Engineering Ltd. has undertaken a 
geotechnical investigation for a proposed multi-phase development at the site of the present Coast 
Guard Terminal in Saint John, New Brunswick.  The primary focus of this geotechnical report is  
Phase 1 of the development of which initial plans include a 130 room hotel structure, a 36-unit 
condominium tower and a pedestrian tunnel/link to Market Square to the north.  Additional 
investigation points (boreholes) were put down throughout the remainder of the development area, 
however, it is anticipated that more detailed investigation of the conditions will be required as further 
phases of the development proceed.  
 
The field work was undertaken in concert with our environment sub-consultant, Dillon Consulting Ltd., 
and their report on the environmental aspects of the site will be submitted separately when the results of 
analytical testing of samples become available. 
 
The purpose of this geotechnical investigation was to obtain information on the underlying soil and 
bedrock conditions necessary for input to the design of the foundations for proposed buildings of the 
development.  This report has been prepared specifically and solely for the project described herein and 
it contains all of our findings.   
 
 
2.0 SITE and GEOLOGY 
 
The site of the proposed development is located on the Saint John waterfront and encompasses the 
present Coast Guard Terminal, a parking lot on the corner of Water Street and Peters Wharf (street) 
owned by the City of Saint John and a corridor at the east end of Market Slip extending from Market 
Square to the Coast Guard Terminal property.  The investigated corridor between Market Square and 
the Coast Guard site is presently occupied by beach volleyball courts and an access road adjacent to 
Market Square known as North Market Wharf.  
 
The general arrangement of the proposed and existing structures is shown on the attached Borehole 
Location Plan (Figure 1 – Appendix C).  The elevation of the wharf deck at the Coast Guard site is  
32.0 feet +/- (LWOST Datum) whereas the entrance to the parking lot at Peters Wharf (street) is some  
4 feet lower (elevation 28 feet LWOST).  The ground surface elevation of the corridor varies from 
elevation 29 feet at the existing volleyball courts to 35 feet at North Market Wharf.   
 
Prior to the investigation we were able to obtain a copy of the 1957 design drawings of the Coast Guard 
Terminal site.  From our review we learned that the wharf facility is comprised of concrete caissons 
along the west and south boundaries and with a concrete gravity wall and steel sheet pile wall making 
up the north boundary at Market Slip.  Prior to construction the areas designated for concrete caissons 
were dredged of all former wharf structures and overburden down to bedrock.  A mattress of rockfill 
was then placed over the bedrock and the caissons installed.  The area behind the caissons was not 
dredged and the remains of the former slips and timber cribworks are buried at the site.  Behind the 
concrete caissons a detail on the drawings show that “man-sized rockfill” was placed at a 1:1 slope to 
elevation +17 feet LWOST datum at the joints between adjacent caissons.   
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Our geotechnical investigation has shown that the principal overburden strata are random fills (mostly 
granular) overlying native silty, clayey sand followed by bedrock.  In some instances the fills were 
noted to extend directly to the bedrock surface. Bedrock is classified as black shale of the Kings Square 
Formation (Saint John Group – Early Cambrian to Ordovician Era).  It will be important for potential 
pile-driving contractors to note that the remains of the wooden timber cribworks and large boulders 
were frequently encountered during the course of this investigation.  
 
 
3.0 FIELD PROCEDURES 
 
The field drilling, which consisted of fourteen (14) boreholes, was carried out during the period of 
March 22 to April 5, 2006.  It was originally proposed to drill 15 boreholes, however, one was 
eliminated within the Coast Guard site due to underground utility conflicts.  The location of all 
boreholes is shown on the appended Borehole Location Plan (Figure 1).    
 
A Conquest Engineering Ltd. engineer supervised the drilling and sample collection activities and 
logged the subsurface conditions encountered.  The boreholes were advanced through overburden soils 
using HW sized casing and the soil samples were collected at frequent intervals using a 2-inch outside 
diameter split-spoon sampler.  Bedrock was cored at selected locations using an HQ sized diamond 
core barrel. Detailed logs of the soils and bedrock encountered are given on the Borehole Records 
appended.  
 
All soil samples recovered were stored in moisture tight containers and returned with the rock core to 
our Saint John laboratory for further classification and testing as required.  Samples remaining after 
testing will be stored for a period of six (6) months from the date of issue of this report.  After this time 
the samples will be discarded unless we receive instructions to retain them longer.  
 
The location and ground surface elevation of each borehole were established in the field by our 
personnel.  Elevations given on the Borehole Records are referenced to LWOST datum and the Coast 
Guard wharf deck was used as a benchmark at 32.0 feet.  
 
 
4.0 SOIL AND BEDROCK PROFILE 
 
The strata encountered are described in detail below and on the Borehole Records appended.  For an 
explanation of the descriptions used reference should be made to the Symbols and Terms used on 
Borehole and Test Pit Records included in Appendix A. 
 
4.1 Link to Market Square - Boreholes 1 thru 3 inclusive 
 
  FILL 
 
The fill materials encountered at these locations consisted primarily of very loose to dense brown to 
grey sand with gravel, trace of silt and cobbles.  Borehole 1 was terminated at a depth of 12 feet on 
what is believed to be armour stone placed during the development of Market Square.  The borehole 
was relocated approximately 5 feet to the west, re-drilled and again encountered refusal to further 
advancement at a depth of 11 feet.  Each of the 3 boreholes drilled in this area were terminated within 
the fill materials at depths varying from 11 feet at Borehole 1 to 20 feet at Boreholes 2 and 3.  
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4.2 Existing Parking Lot – Peters Wharf and Water Street – Boreholes 4 and 5 
 
 
  FILL 
 
The fill materials encountered at Boreholes 4 and 5 consisted primarily of very loose to compact brown 
to black sand with silt and gravel.  Wood and rubble, such as pieces of red brick, were encountered 
throughout the fill zone which extended to bedrock at each location.  The thickness of the fill was 
determined to be 27 feet at Borehole 4 and 18.6 feet at Borehole 5.  
 
 
  BEDROCK 
 
Although bedrock was not proven through diamond core drilling at these locations fragments of black 
shale bedrock were retrieved from the tip of the hollow-stem auger when refusal to advancement was 
encountered.  Through inference we consider that Boreholes 4 and 5 were terminated on the bedrock 
surface at depths of 27 feet and 18.6 feet respectively.   
 
 
4.3 Existing Coast Guard Terminal – Boreholes 6 thru 14 inclusive 
 
 
   FILL 
 
Throughout the Coast Guard Terminal the entire area is covered with asphalt. From discussions with 
Coast Guard personnel concrete aprons were cast around the existing buildings and now underlie the 
asphalt.  The slabs of concrete are discernible at the surface by regularly-spaced joints in the asphalt.    
 
The principal fill materials encountered underlying the Coast Guard site consist of grey to brown sand 
with gravel and traces of silt.  Frequently zones of wood and large armour stone were intersected in 
addition to rubble such as pieces of brick.  At Boreholes 12, 13 and 14 the sand and gravel fill was 
underlain by a zone of very loose to compact black silt with organics, brick and wood.  
 
 
  SILTY CLAYEY SAND WITH GRAVEL - TILL 
 
Overlying the bedrock at Boreholes 6, 7, 8, 9, 11 and 13 a stratum of compact to dense grey to brown 
silty, clayey sand with gravel till was encountered.  This stratum, which is considered to be native to 
the site, varied in thickness from 3 feet at Borehole 11 to 21 feet at Borehole 8.  A boulder was 
encountered within this till at Borehole 11 at a depth of 43 feet.  
 
 
  BEDROCK 
 
Bedrock underlying the site is black shale of the Kings Square Formation (Saint John Group).  The core 
recovered indicates a Rock Quality Designation varying from vary severely fractured (RQD = 0%) to 
sound (RQD = 83%).  It was noted that the bedrock RQD increases with depth into the bedrock mass. 
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Discontinuities within the rock mass varied from extremely close to moderate and fracture orientation 
ranged from horizontal to vertical with most of the fractures oriented at 60o to 70o from the horizontal.  
 
The following Table 1 summarizes the depth to bedrock at Boreholes 6 thru 14 of the Coast Guard 
Terminal site. 
 
 

TABLE 1  
SUMMARY OF BEDROCK DEPTHS – COAST GUARD TERMINAL SITE 

  
BOREHOLE NO. DEPTH BELOW EXISTING 

WHARF DECK – (FT.)  
6 34 
7 64 
8 57 
9 63 
10 40 
11 45 
12 39.5 
13 41 
14 43 

 
   
 
5.0 GROUNDWATER CONDITIONS 
 
In the area of the planned link to Market Square and throughout the Coast Guard Terminal site it should 
be expected that the prevailing groundwater table will be influenced by the tidal cycles in the adjacent 
Saint John harbour.  In the area of the City of Saint John parking lot the groundwater level was 
intersected at a depth of 8 feet in each of the 2 boreholes drilled in that area.  We would not anticipate 
that the groundwater table in this area would be direct influenced by tidal cycles.  Fluctuations, 
however, should be expected from seasonal trends and specific storm events.  
 
 
6.0 DISCUSSION AND RECOMMENDATIONS 
 
The development concepts conveyed at the time of this investigation were understood to be somewhat 
preliminary in detail.  Phase 1 of the development plans include multi-story hotel and condominium 
structures in addition to a pedestrian link to Market Square from the north side of the Coast Guard 
Terminal site.  With multi-story buildings column loads are expected to be high. 
 
We further understand that an underground parking garage is planned for the hotel/condo tower.  For 
the pedestrian link it is envisioned that it will exit Market Square from the atrium level, drop below the 
street level at North Market Wharf and enter the proposed hotel either at the parking garage level or at 
the main floor level.  In addition to the development of buildings, Phase 1 also includes plans for new 
streets and access roads. 
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Based on our understanding of the scope of the project and on the geotechnical information obtained 
during this investigation, we have analysed and reviewed options for building foundations and have 
provided our comments and recommendations herein.  In addition we have provided design and 
construction considerations for the pedestrian link, parking garage and roadways.  Comments on the 
existing sheet pile wall and concrete caissons have also been provided. 
 
 
6.1     Building Foundations – Phase 1 Buildings – Hotel and Condominium Tower 
 
With large diameter boulders and remains of old timber cribworks underlying the site the successful 
installation of driven piles such steel “H” or pipe piles is highly improbable and not without significant 
risk to the integrity of the piles and their load-carrying capacity.  Furthermore the anticipated high 
column loads will require the installation of high-capacity foundation units.  It is for these reasons that 
we strongly recommend that the building foundations consist of high capacity drilled piers (caissons) in 
rock.  Such a system was installed for the Market Square development some 25 years ago and is 
specifically suited for such conditions.  The piers are constructed by the driving of a cylindrical shaft to 
the bedrock surface.  A socket 3 times the diameter of the shaft is then drilled into the rock, the socket 
cleaned, a reinforcing steel cage installed and the shaft filled with concrete. 
 
The basis of design is that, when loaded, the pier transfers the load to the rock either through bond 
between the concrete and rock of the wall of the socket, or through the base as end-bearing.  Based on 
our knowledge of the underlying rock conditions and considering that the bond or shaft resistance is 
much more dependent on construction techniques, we recommend that the design be based on the end-
bearing capacity of the piers.  For embedment we recommend a socket depth to diameter ratio of 3, 
which is consistent with the design for the caissons at Market Square.  Based on our examination of the 
bedrock core we recommend that the upper 2 feet of bedrock be disregarded in the socket length 
calculations.  
 
We have provided the following capacities for 36, 30 and 24 inch diameter caissons.  
 
   36 inch diameter   480 tons 
 
   30 inch diameter   330 tons 
 
   24 inch diameter  215 tons 
 
 
Piers designed according to the above requirements will have total and differential settlements 
primarily a function of their elastic compression under load. 
 
Although we have recommended that the design loads be established from the base capacity, it is 
recommended that both the base and shaft of the socket be determined to be clean and sound before 
they are accepted.  Field construction review is essential for such foundations and should be performed 
by qualified geotechnical personnel.   
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6.2  Building Foundations – Existing Parking Lot – Peters Wharf and Water Street 
 
Based on the findings of the preliminary boreholes put down in this area (Boreholes 4 and 5) a 
foundation scheme of end-bearing steel H-piles could be utilized, depending on anticipated loads from 
building columns.  It should be noted that in Borehole 4 intermittent layers of wood were encountered 
from a depth of 14 to 21 feet and this zone of wood would lead to significant difficulty in the driving of 
closed-end pipe piles.  It is for this reason that we have not considered pipe pile for this site.  
 
For steel H-piles we have provide the following capacities based on a factor of safety of 3.  It is 
assumed that the final grade of the site will be coincident with the present grade and therefore negative 
shin friction forces will not apply. 
 
   HP 10 x 57 (HP 250 x 85)   150 kips (75 tons) 
 
  HP 12 x 74 (HP 310 x 110)   200 kips (100 tons) 
 
We can provide allowable capacities for other pile sizes if requested. 
 
For installation considerations we recommend the following:  
 

 Piles should be installed utilizing appropriate driving energy (approximately 2,000  
foot-pounds per square inch of pile cross-sectional area) and driven to refusal on bedrock 
utilizing a minimum refusal criteria of 10 blows per inch for the last 3 inches of pile 
penetration.  

 Frost protection should be provided for the pile caps with a minimum of 4 feet of soil cover 
over the underside of the pile cap. 

 Full-time geotechnical review of the pile installation is recommended. 
 We further recommend that the design capacity of the piles driven for the project be confirmed 

in the field by dynamic testing using a Pile Driving Analyser (PDA).  
 Pile contractors should be aware that a significant amount of wood was encountered in one of 

the boreholes and the potential exists that boulders may also be present within the underlying 
fill.  Accordingly, adjustments to the pile driving operation (such as driving additional piles) 
may have to be taken if obstructions are encountered.  

 
If high capacity piles are required at this site due to specific building configurations and load 
requirements then the recommendations in Section 6.1 would apply.  When details of a proposed 
building(s) for the site become known we recommend that the present geotechnical information and our 
recommendations herein be reviewed for appropriateness and, if deemed necessary additional boreholes 
drilled to supplement the current data.  
 
   
6.3  Pedestrian Link to Market Square 
 
The plans at this stage of the development are preliminary and the design details have not been 
finalized.  It is assumed, for the purposes of this report, that the underside of the pedestrian tunnel will 
be some 8-10 feet below the present grade of North Market Wharf.  
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For design and construction considerations we offer the following preliminary recommendations which 
we suggest should be reviewed when the details become more finalized: 
 

 The ground surface elevation at Boreholes 2 and 3 is of the order of elevation 29.4 feet 
LWOST datum.  Normal high water would be within a few feet of this elevation and 
obviously the buoyant forces and waterproofing of the structure will have to considered 
for in the design. 

 From a construction standpoint work will have to be carried out during periods of low 
water.  At the foundation level we recommend that an 18 inch thick layer of rockfill  
(8 inch minus – see attached gradation specification) be placed immediately below the 
tunnel slab level.  Prior to placement of the rockfill the excavated surface should be 
proof-rolled with a heavy vibratory compactor.  The rockfill should then be placed and 
compacted in place using a vibratory compactor and during periods of low water.  With 
construction of the tunnel as anticipated the resulting settlement should be negligible as 
the installation of the tunnel creates a negative effective stress condition at the 
foundation level.    

 If, at the Market Square end of the tunnel, an above-ground structure with conventional 
foundations is proposed, which would provide access to pedestrians to an upper level, 
then we would recommend the following approach for foundations at this location: 

 Over-excavate to a depth of 4 feet below the foundation level, proof roll 
  the excavated base with a large vibratory compactor and replace the 
  excavated material with 8 inch minus rockfill placed and compacted as 
  detailed previously. 

 Foundations established on the compacted rockfill may be designed 
  based on an allowable bearing pressure of 2,000 pounds per square foot. 
  For such a scheme the potential for differential settlement exists at the 
  transition between the tunnel and the elevator/stairway structure.  Further 
  geotechnical and structural input will be required on this issue when the 
  plans and details become finalized.    

 
 
 
6.4  Parking Garage for Hotel and Condominium Tower 
 
Design and construction considerations for the establishment of an underground parking garage beneath 
the hotel and condominium structures will have to account for the potential for water infiltration.  We 
understand that the Market Square parking garage was established at elevation 5.0 meters +/- (Geodetic 
datum).  This equates to elevation 30.1 feet +/- LWOST datum. With the wharf deck level at the Coast 
Guard Terminal site at elevation 32 feet, the bottom level of any proposed parking garage will likely be 
well below normal high water (approximately elevation 28 feet).  Storm surge and future rising sea 
levels should also be taken into consideration when establishing a parking garage design grade. 
 
Based on the present grades we suggest that the parking garage will have to be designed as a water-
tight structure which will likely dictate that the lowest floor level be a structural concrete floor slab.   
 
We can provide further geotechnical input to this as required.  
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6.5  Road Construction  
 
For roadway design and construction the municipal standards of the City of Saint John “Division 24 – 
Roadway Construction” should be followed, which include: 
 

1. A minimum of 450 mm of sub base gravel and 150 mm of base gravel below the 
underside of asphalt. 

2. Asphalt should include a minimum of 50 mm of Type B – base asphalt and  
40 mm of Type D – seal asphalt. 

 
 
6.6  Other Consideration 
 

1. Existing Steel Sheet Pile Wall – The existing steel sheet pile wall along Market Slip is 
reportedly in poor condition and requires extensive repair or replacement.  From review 
of the 1957 design drawings this sheet pile wall is anchored back by steel tie rods at a 
spacing of 5 feet which are tied to a pile-supported concrete wall located some 50 feet 
back from the face of the slip.  If the tie-backs are considered for extended service, 
either with a repaired sheet pile wall or a new wall, we recommended their condition be 
assessed, including the connection to the buried concrete wall.   

 
2. Existing Concrete Cribs – We understand consideration is being given to the 

installation of a new sheet pile wall around the entire perimeter of the Coast Guard 
Terminal wharf, which would act as a new barrier to the environmental exposure of the 
Saint John harbour.  The existing concrete cribs and copewall are reportedly 
experiencing deterioration of the concrete face and, in places, reinforcing steel is now 
exposed.  In the absence of a new sheet pile barrier wall it should be anticipated that 
regular repairs and maintenance will be required to offset the concrete deteriorating from 
the aggressive environment.  

 
3. Future Phases of Development – The primary focus of this geotechnical report was to 

provide geotechnical input to the design and construction of Phase 1 buildings.  As 
future phases of the development proceed it may be necessary to provide further 
geotechnical input as the details are developed.  This may require additional borings and 
investigation of underlying conditions.  

 
 
7.0 CLOSING 
 
The recommendations given in this report are in accordance with our present understanding of the 
project.  If our understandings of the project and/or assumptions stated in this report are incorrect, we 
request that we be contacted and permitted to review our recommendations. 
 
It should be noted that the recommendations provided are based on the geotechnical data gathered from 
a limited number of small diameter boreholes.  It is therefore possible that subsurface conditions across 
the site will vary.  Should any conditions at the site be encountered which differ from those at the test 
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locations, we require that we be notified immediately in order to access the additional information and 
its effects on the planned design and proposed construction.  
 
Construction review by qualified geotechnical personnel is strongly recommended to ensure that the 
installation and construction of foundation components is in accordance with our recommendations.  
Furthermore, modifications to our recommendations may have to be made if variable conditions are 
encountered. 
 
We trust this report meets with your present requirements.  Please feel free to contact us if you have 
any questions or if we can be of further assistance to you on this development.    
 
Respectfully submitted, 
CONQUEST ENGINEERING LTD. 

 
G. Ross Whitcomb, P. Eng. 
Senior Engineer/Principal



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 

SYMBOLS & TERMS USED ON BOREHOLE AND TEST PIT RECORDS 
 
 

BOREHOLE RECORDS 
 
 
 



SYMBOLS AND TERMS USED ON 
BOREHOLE AND TEST PIT RECORDS 

 
 
 
SOIL DESCRIPTION 
 
Terminology describing common soil genesis: 
 
 Topsoil - mixture of soil and humus capable of supporting good vegetative growth 

 Peat - fibrous aggregate of visible and invisible fragments of decayed organic matter 
 Till - unstratified glacial deposit which may range from clay to boulders 
 Fill - any materials below the surface identified as placed by humans  

(excluding buried services) 
 

Terminology describing soil structure: 
 

 Desiccated - having visible signs of weathering by oxidation of clay minerals, shrinkage cracks, etc. 
 Fissured - having cracks, and hence a blocky structure 
 Varved - composed of regular alternating layers of silt and clay 
 Stratified - composed of alternating successions of different soil types, e.g. silt and sand 
 Layer - >75 mm 
 Seam - 2 mm to 75 mm 
 Parting - < 2 mm 
 Well Graded - having wide range in grain sizes and substantial amounts of all intermediate particle 

sizes 
 Uniformly Graded - predominantly of one grain size 
 
Terminology describing soils on the basis of grain size and plasticity is based on the Unified Soil Classification 
System (USCS) (ASTM D-2488).  The classification excludes particles larger than 76 mm (3 inches).  This 
system provides a group symbol (e.g. SM) and group name (e.g. silty sand) for identification. 
 
Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic matter, 
construction debris) is based upon the proportion of these materials present: 
 
 Trace, or occasional  Less than 10% 
 Some   10-20% 
 Frequent   Greater than 20% 
 
The standard terminology to describe cohesionless soils includes the compactness (formerly “relative density”), as 
determined by laboratory test or by the Standard Penetration Test ‘N’ – value. 
 

Relative Density ‘N’ Value Compactness % 
Very Loose <4 <15 
Loose 4-10 15-35 
Compact 10-30 35-65 
Dense 30-50 65-85 
Very Dense >50 >85 

 
The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear 
strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests, or occasionally by 
standard penetration tests.



 
 

Undrained Shear Strength Consistency 
Kips/sq.ft. KPa 

‘N’ Value 

Very Soft < 0.25 < 12.5 < 2 
Soft 0.25 – 0.5 12.5 – 25 2 – 4 
Firm 0.5 – 1.0 25 – 50 4 – 8 
Stiff 1.0 – 2.0 50 – 100 8 – 15 
Very Stiff 2.0 – 4.0 100 – 200 15 – 30 
Hard > 4.0 > 200 > 30 
 
ROCK DESCRIPTION 
 
Rock Quality Designation (RQD) 
 
The classification is based on a modified core recovery percentage in which all pieces of sound core over 100 mm 
long are counted as recovery.  The smaller pieces are considered to be due to close shearing, jointing, faulting, or 
weathering in the rock mass and are not counted.  RQD was originally intended to be done on N-size (45 mm) core; 
however, it can be used on different core sizes if the bulk of the fractures caused by drilling stresses are easily 
distinguishable from in situ fractures. 
 

RQD ROCK QUALITY 
90 – 100 Excellent, intact, very sound 
75 – 90 Good, massive, moderately jointed or sound 
50 – 75 Fair, blocky and seamy, fractured 
25 – 50 Poor, shattered and very seamy or blocky, severely fractured 
0 – 25 Very poor, crushed, very severely fractured 

 
Terminology describing rock mass: 
 

Spacing (mm) Bedding, Laminations, Bands Discontinuities 
2000 – 6000 Very Thick Very Wide 
600 – 2000 Thick Wide 
200 – 600 Medium Moderate 
60 – 200 Thin Close 
20 – 60 Very Thin Very Close 
< 20 Laminated Extremely Close 
< 6 Thinly Laminated  

 
Strength Classification Uniaxial Compressive 

 Strength (MPa) 
Very Weak 1 – 25 

Weak 25 – 50 
Strong 50 – 100 

Very Strong 100 – 250 
Extremely Strong > 250 

 
Terminology describing weathering: 
 

 Slight - Weathering limited to the surface of major discontinuities.  Typically iron stained. 
 Moderate - Weathering extends throughout rock mass.  Rock is not friable. 
 High - Weathering extends throughout rock mass.  Rock is friable. 



STRATA PLOT 
 
Strata plots symbolize the soil or bedrock description.  They are combinations of the following basic symbols: 

Boulders      Sand        Silt            Clay           Organics          Asphalt         Concrete       Fill           Igeneous     Metamorphic       Sedi-  
Cobbles                            Bedrock      Bedrock                mentary 
Gravel 
 

WATER LEVEL MEASUREMENT 

 
    Borehole or   Piezometer 

    Standpipe 
 

SAMPLE TYPE 
 
SS Split spoon sample (obtained AS Auger Sample 
 by performing the standard BS Bulk Sample 
 Penetration Test) WS Wash Sample 
ST Shelby tube or thin wall tube HQ, NQ, BQ, etc. Rock core samples 
PS Piston sample   obtained with the use of standard size 
DC Dynamic Cone Penetration   diamond drilling bits 
SV Field Shear Vane 
 
N- VALUE 
 
Numbers in this column are the results of the Standard Penetration Test:  the number of blows of a 140 pound (64kg) 
hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one foot (305 
mm) into the soil.  For split spoon samples where insufficient penetration was achieved and ‘N’ values cannot be 
presented, the number of blows are reported over sampler penetration in millimeters (e.g. 50/75). 
 
OTHER TESTS 
 
Symbols in this column indicate that the following laboratory tests have been carried out and the results are 
presented separately.  
 
S Sieve analysis   H Hydrometer analysis 
Gs Specific gravity of soil particles   Unit weight 
k Permeability   C Consolidation 

 

                Single packer permeability test;                    CD      Consolidation drained triaxial 
                         test interval from depth shown                    CU      Consolidated undrained triaxial with pore 
                to bottom of borehole        pressure measurements 

 
                 Double packer permeability test;                        UU        Unconsolidated undrained triaxial 
                 Test interval as indicated         DS        Direct shear 

 
                  Falling head permeability test          Qu             Unconfined compression 
                  using casing           Ip             Point Load Index (Ip on Borehole Records 
            equals Ip (50); the index corrected to a  

                   reference diameter of 50 mm) 
                  Falling head permeability test using  
                  well point or piezometer 



01Coast Guard Terminal Development
130-001

The Hardman Group Limited April 5, 2006
Saint John, NB LWOST

Tidal

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 1 

 2 

 3 

 4 

 5 

 6 

 5 

 30 

 20 

 6 

 10 

 35 

 8 

 0 

 8 

 10 

 8 

 3 

Loose to dense brown sand with gravel, trace of 
silt and occasional cobbles: FILL

End of Borehole BH-01
Practical refusal to further penetration of auger
Possible armour stone at 12 ft

Relocated BH-01 5 ft west - Refusal at 11 ft

34.9

22.9

5 15 25 35 45
Blows/ft
SPT (N)

2500 7500
psf

Pocket Penetrometer

10 30 50 70 90
Wp |---O---| WL

BOREHOLE RECORD
BH - Project Name:

Project No.:
Client: Date Drilled:
Location: Datum:

Page 1 of 1

Water Level:

Conquest
Engineering
Ltd.

D
ep

th
 (f

t)

0 0
ft  m

2

2

4

4

6

6

8

8

10

10

12

12

14

14

16

16

18

18

20

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

W
at

er
 L

ev
el

 (f
t)

S
am

pl
e 

Ty
pe

Sa
m

pl
e 

N
um

be
r

N
 V

al
ue

 o
r R

Q
D

 %

R
ec

ov
er

y 
(in

)

S
ym

bo
ls

SOIL DESCRIPTION

E
le

va
tio

n 
(ft

)

Moisture



02Coast Guard Terminal Development
130-001

The Hardman Group Limited April 3, 2006
Saint John, NB LWOST

Tidal

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 8 

 28 

 19 

 24 

 8 

 20 

 21 

 48 

 11 

 18 

 16 

 19 

 13 

 15 

 13 

 17 

 15 

 18 

 7 

 14 

Loose brown sand with trace of silt and gravel: 
FILL
Loose to dense brown to grey sand with gravel 
and trace of silt and occasional cobbles: FILL

End of Borehole BH-02 at 20 ft
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03Coast Guard Terminal Development
130-001

The Hardman Group Limited April 4, 2006
Saint John, NB LWOST
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Loose to compact brown sand with trace of silt 
and gravel:  FILL
Very loose to compact brown to grey sand with 
gravel, trace of silt and occasional cobbles: FILL

End of Borehole BH-03 at 20 ft
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04Coast Guard Terminal Development
130-001

The Hardman Group Limited April 5, 2006
Saint John, NB LWOST

8 ft on April 5, 2006
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Very loose to compact brown to black sand with 
silt and gravel:  FILL

- red bricks at 6 ft and 15 ft

- some clay from 10 ft to 14 ft

- zones of wood from 14 to 21 ft

- black shale bedrock fragments at tip of auger

End of Borehole BH-04
Practical refusal to further penetration of auger
Probable bedrock at 27 ft
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05Coast Guard Terminal Development
130-001

The Hardman Group Limited March 31, 2006
Saint John, NB LWOST

8 ft on March 31, 2006
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Very loose to loose brown to black sand with silt 
and gravel:  FILL

- presence of woods and red bricks throughout

- black shale bedrock fragments at tip of split spoon

End of Borehole BH-05
Practical refusal to further penetration of auger
Probable bedrock at 18.6 ft
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06Coast Guard Terminal Development
130-001

The Hardman Group Limited March 30, 2006
Saint John, NB LWOST
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Very loose to dense grey to brown sand with 
gravel and trace of silt: FILL

- brick fragments at 8 ft

- zones of wood from 10 ft to 19 ft

Compact dark grey to brown silty clayey SAND 
with gravel:  TILL

Very severely fractured to fractured black 
SHALE with occasional quartz seams, horizontal 
to vertical fractures and extremely close to close 
discontinuities

End of Borehole BH-06 at 45 ft
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07Coast Guard Terminal Development
130-001

The Hardman Group Limited March 30, 2006
Saint John, NB LWOST
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Loose to dense grey to brown sand with gravel 
and trace of silt: FILL

ARMOUR STONE from 36 ft to 45 ft

Compact to dense brown silty sand with gravel 
and frequent wood layers: FILL
Compact to dense dark grey to brown silty 
clayey SAND with gravel:  TILL

End of Borehole BH-07 
Practical refusal to further penetration of casing
Probable bedrock at 64 ft
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08Coast Guard Terminal Development
130-001

The Hardman Group Limited March 29, 2006
Saint John, NB LWOST

10 ft on March 29, 2006
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Loose to dense grey to brown sand with gravel 
and trace of silt: FILL

- zones of wood between 21.8 ft and 32 ft

Compact to dense dark grey to brown silty 
clayey SAND with gravel (SC/SM):  TILL

Severely fractured black SHALE with horizontal 
to 60o fractures and extremely close to close 
discontinuities
End of Borehole BH-08 at 60 ft
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09Coast Guard Terminal Development
130-001

The Hardman Group Limited March 28, 2006
Saint John, NB LWOST

12 ft on March 28, 2006
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Loose to dense brown sand with gravel and 
trace of silt: FILL

Compact to dense dark grey to brown silty 
clayey SAND with gravel (SC/SM): TILL

End of Borehole BH-09
Probable bedrock at a depth of 63 ft
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10Coast Guard Terminal Development
130-001

The Hardman Group Limited March 23/24, 06
Saint John, NB LWOST
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Loose to dense brown sand with gravel and 
trace of silt: FILL

- brick fragments at 18 ft

WOOD from 25.5 ft to 38.5 ft

- occasional voids

- Boulder at 38'-6"

Severely fractured black SHALE with horizontal 
to 60o fractures and extremely close to close 
discontinuities
End of Borehole BH-10 at 45 ft
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11Coast Guard Terminal Development
130-001

The Hardman Group Limited March 25, 2006
Saint John, NB LWOST
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Loose to dense grey to brown sand with gravel 
and trace of silt: FILL

ARMOUR STONE from 17 ft to 25 ft

Loose to compact grey to brown sand with 
gravel and trace of silt: FILL

WOOD from 35.5 ft to 40 ft

Compact to dense dark grey to brown silty 
clayey SAND with gravel (SC/SM): TILL
- boulder at 43 ft
Very severely fractured to fractured black 
SHALE with occasional quartz seams, horizontal 
to 70o fractures and extremely close to close 
discontinuities

End of Borehole BH-11 at 55 ft
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12Coast Guard Terminal Development
130-001

The Hardman Group Limited March 22, 2006
Saint John, NB LWOST
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Loose to very dense brown sand with gravel and 
trace of silt:  FILL

- cobbles at 16 ft

- brick fragments at 19 ft

Very loose to compact brown to black silt with 
organics, trace of brick and occasional zones of 
wood: FILL

- boulder at 36 ft

Fractured to sound black SHALE with 
occasional quartz seams, horizontal to 60o 
fractures and extremely close to close 
discontinuities

End of Borehole BH-12 at 51.5 ft
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13Coast Guard Terminal Development
130-001

The Hardman Group Limited March 26, 2006
Saint John, NB LWOST
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Loose to dense brown sand with gravel and 
trace of silt:  FILL

Loose brown to black silt with organics and trace 
of brick and some wood:  FILL

Compact to dense dark grey to brown silty 
clayey SAND with gravel (SC/SM): TILL

Very severely fractured black SHALE with 
horizontal to vertical fractures and extremely 
close to very close discontinuities
End of Borehole BH-13 at 44 ft
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       APPENDIX B 
 
 

  SPECIFICATION FOR  8 INCH MINUS ROCKFILL 
 

 



 

 

 

CONQUEST 
ENGINEERING 
LTD. 
 

 
 
 
 
 
 
 
 SPECIFICATION FOR ROCKFILL – 200mm (8 inch) minus 
 
 
                Sieve Size                  Percent Passing 
 
                200mm (8")                  100 
               150mm (6")                  60-90 
      75mm (3")     40-55 
                 10mm (3/8)                   0-5 
 
 
 
 NOTE 
 
Rockfill shall be hard, durable, sound, quarried rock, free from splits, seams, or defects likely to impair 
its soundness during handling or by the actions of water, and free from silt, clay, organic or other 
deleterious materials.  Rockfill shall be well-graded. Rockfill shall be suitably graded such as to 
minimize segregation during end dumping. 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

BOREHOLE LOCATION PLAN – FIGURE 1 
 

 





 
 
 
 
 

Appendix 2: Geotechnical & Environmental 
Summary by Stantec 2010 

 
 
 
 
 
 
 
 
 
 
 



 

Stantec Consulting Ltd. 
130 Somerset Street 
Saint John NB E2K 2X4 
Tel: (506) 634-2185 
Fax: (506) 634-8104 

 

October 6, 2010 
File:  121910687 

Saint John Development Corporation 
One Market Square, Suite 301 
Saint John, NB  E2L 4Z6 

Attention: Mr. Kent MacIntyre, MBA – General Manager 

Dear Mr. MacIntyre: 

Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

As requested, Stantec Consulting Ltd. (Stantec) has conducted a review of the documents provided by the 
Saint John Development Corporation.  A list of the documents submitted for review is attached.  It should be 
noted that Stantec reviewed only the documents related to Geotechnical and Environmental concerns.  The 
following pages summarize our findings given the reports provided. 

We trust this meets with your present requirements.  Should you have questions or concerns, please feel free 
to contact the undersigned at your convenience. 

Thank you for selecting Stantec to meet your needs, we look forward to working with you in the future. 

Sincerely, 

STANTEC CONSULTING LTD. 

Rochelle Brown, M.Sc.E., P.Eng. 
Associate, Team Lead - Geotechnical Engineering 
Tel: (506) 634-2185 
Fax: (506) 634-8104 
rochelle.brown@stantec.com 

Attachment: Summary of Reports 

rb v:\01219\active\121910687_sjwaterfront\report\task200_document_review\let_rb_docreview_20101006.docx 

 

  



October 6, 2010 
Mr. Kent MacIntyre 
Page 2 of 14  

Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Limited Environmental Investigation – Canadian Coast Guard Base 
Author: Dillon Consulting 
Date:  April 27, 2006.  

Summary of report 

• 14 boreholes and 1 monitoring well were installed on the property. 
• 8 soil samples analyzed for metals – 0 exceeded residential CCME– 0 exceeded commercial CCME 
• 5 soil samples analyzed for PAHs – 2 exceeded residential CCME – 0 exceeded commercial CCME 
• 8 soil samples analyzed for petroleum hydrocarbons – 2 exceeded residential Tier I RBSLs – 0 exceeded 

commercial Tier I RBSLs 
• 1 water sample analyzed for petroleum hydrocarbons – 0 exceeded residential Tier I RBSLs – 0 

exceeded commercial Tier I RBSLs 

Stantec’s Review 

• Petroleum hydrocarbon impacts in soil above Tier I RBSLs for residential land use identified in 2 
boreholes (BH4 and BH5) in the area of 2 Peters Wharf (area where current Phase I/II ESA is assessing). 

• PAH impacts in soil above CCME guidelines for residential land use identified in 2 boreholes (BH5 and 
BH6) in the area of 2 Peters Wharf (area where current Phase I/II ESA is assessing) and to the south of 2 
Peters Wharf. 

• All samples tested met the commercial guidelines. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Geotechnical Investigation – Phase I Proposed Multi Phase Development 
Author: Conquest Engineering Ltd. 
Date:  September 24, 2010 

Summary of report 

• 14 boreholes were drilled on the property for various aspects of the project. 
• In general, the subsurface strata was found to be fill underlain by till and bedrock. 
• Buildings will be pile and/or caisson supported. 
• Waterproofing of the building’s lower levels may be required. 

Stantec’s Review 

• The recommendations given in the report are based on preliminary design concepts available at the time 
of writing.  Additional subsurface information may be required. 

• All structures on the site will be pile supported 
• Large boulders (some described as “man-sized”) and timber cribworks were encountered at the site, 

therefore steel H-piles or caissons must be used.  This may also lead to difficulty in pile driving / 
installation. Large diameter caissons likely are the best alternative (used at Market Square). 

• Only two boreholes were drilled within the proposed footprint for the building located at Peters Wharf and 
Water Street.  Additional subsurface information will be required to complete the design. 

• The parking garage for the hotel and condominium tower will be below high tide.  This will require 
extensive engineering support and will have to be accounted for with respect to water proofing, buoyancy, 
etc.  The lowest floor will likely be structural.  These considerations will have to be accounted for where 
the parking garage of a structure is anticipated to be below high tide. 

• Pedestrian Link to Market Square (underground pedway) construction will be under tidal influence.  This 
will attract additional costs.  Construction will have to be scheduled around tidal cycles and must be 
designed against buoyancy.  Potential for settlement issues at junction of above and below tide.  More 
study is required. 

• Considerations must be given to the steel sheet pile wall along Market Slip (requires extensive repair) as 
well as the existing concrete cribs which require repair and maintenance. 

• Construction Sequences – where concrete caissons exist, the area was dredged to bedrock and a 
mattress of rockfill installed prior to caisson installation.  Existing wharfs, former slips and timber cribs 
were left in place to an elevation of 17.0 (LWOST) 
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Mr. Kent MacIntyre 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Wharf Infrastructure – Coast Guard Terminal Property 
Author: Conquest Engineering Ltd. 
Date:  December 14, 2010 

Stantec’s Review 

• General review of various wharf structures in three separate reports.  Conclusions are that deterioration 
has taken place and repairs and maintenance are required to extend the life of the structures. 

• Cost (no detail) of repairs is estimated at $1.4m.  This would extend the life of the structure from 12 to 20 
years.  Replacement of the facility is estimated at $22.7m (no details). 

• Surrounding the entire facility with a new Steel Sheet pile wharf (1200’ in length) is estimated at $6 - $8m 
(no details). 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Historical Review of 3 Water Street 
Author: de Stecher Appraisals Ltd. 
Date:  March 29, 1999. 

Summary of report 

1783 – Plan shows 3 Water Street (same as 2 Peters Wharf) is below the high water line of the harbor. 
1823 – Subject property on plan with wharves to the west. 
1837, 1841, 1877 – Subject property destroyed by fires. 
1910 – photo shows a coal dealer and lumber merchants  in area of subject property. 
1930 – photo shows “The Starr Coal Company” in the area of subject property.   Building that was lumber 
merchants now shows “Thos. Gorman, Wholesale Grocers, established 1874”. 
1935 – Aerial photo shows subject property is covered by buildings. 
1945 – Aerial photo shows subject property has buildings but less than 1935. 
1962 – Aerial photo shows subject property has buildings (one Parrtown Tavern) but less than 1945. 
1984 – Aerial photo shows all previous buildings demolished and parking lot improvements evident. 

Stantec’s review 

• Historical use of the property such as coal dealer, tire retreading, and outboard motor sales & service 
may have caused adverse environmental impacts to the site.  The source of the fill material used at the 
Site is unknown and may be an environmental concern to the Site. 
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Mr. Kent MacIntyre 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Complete Appraisal – Self- Contained Report of the Saint John Guard Base        
Property 
Author: Todd Stokes & J. L McDonald 
Date:  January 30, 2003. 

Summary of Report 

The Shops Building has 2 oil fired hot water boilers. 

Stantec’s review 

• The tank(s) that contained the oil for the boilers is a potential environmental concern to the site. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Master Valuation Report of Coast Guard Base 
Author: Lee Weatherby 
Date:  November 12, 2002. 

Summary of Report 

• A 200 gallon metal oil tank is located in the Administration Building to supply the generator. 
• A 45,600 L oil tank is located in the Shops Building. 
• A review of an Environmental Report completed by Jacques Whitford Environmental Limited dated June 

18, 2001 indicated that the buildings on the subject property contain various asbestos materials and lead 
based paints.  In addition, 27 of the 64 light ballasts tested (40%) were found to contain PCBs. 

Stantec’s review 

• The oil storage tanks are a potential environmental concern to the site. 

• Hazardous building materials are a potential environmental concern to the site. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: The Federal Contaminated Site and Solid Waste Landfills Inventory 
Author: Treasure Board of Canada 
Date:  October 9, 2002. 

Summary of Report 

• The subject property is listed as a contaminated site.  Reportedly there is metal in soil around the 
underground oil/water separator (shop building) and PAH at the former underground storage tanks.   

• Contaminants are listed as petroleum hydrocarbons, polycyclic aromatic hydrocarbons, and heavy 
metals.   

• The site was classified as “action likely required”.  

Stantec’s Review  

• Potential petroleum hydrocarbons, polycyclic aromatic hydrocarbons, and heavy metals impacts are an 
environmental concern to the site. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Final Phase II Environmental Site Assessment of Saint John Coast Guard Base 
Author: Jacques Whitford Environment Limited 
Date:  March 25, 2002. 

Summary of report 

The previous JWEL Phase I ESA (June 18, 2001) and Hazardous Materials Survey (February 27, 2001) 
identified the following potential concerns for contamination: 
• Five former underground petroleum storage tanks on the subject property.  A 9,900 L UST was formerly 

present adjacent to the west side of the Marine Emergency and Helicopter Hanger (removed in 1992).  A 
13,640 L UST was formerly present adjacent to the helicopter landing pad located near the south western 
corner of the property (removed in 1997).  Two 2,270 L USTs were formerly present in the dock area 
north of the Buoy Shed (removed in 1997).  A 1,140 L UST was formerly present adjacent to the east side 
of the Marine Emergency and Helicopter hanger.  This tank was removed in March 2000 under JWEL’s 
supervision.  Based on observations by JWEL and the laboratory results for petroleum hydrocarbons of 
confirmatory soil samples, the former presence of this underground tank is not likely a concern. 

• Fuel spill from a truck filling equipment in the dock area in 1972 

• Two in-ground concrete oil-water separators are present on the subject property 

• Historic Maintenance of buoys on former gravel covered areas in the dock yard 

• Presence of lead based paint on the interior and/or exterior of the shop building, administration building, 
buoy shed, and tourist light house 

• Presence of mercury based paint on the exterior of the shop building 

• PCBs in some light ballasts 

• Asbestos containing materials in the administration building and buoy shed 

Surface soil sampling (SS1 to SS3) was conducted at three locations on the site.  One borehole (BH1), seven 
monitoring wells (MW2 to MW8), and twelve shallow borehole probes (SB1 to SB12) were installed at the 
site.  
• 15 soil samples analyzed for metals –3 exceeded commercial CCME for zinc (1 location, 3 different 

depths). 

• 16 soil samples analyzed for petroleum hydrocarbons – 0 exceeded commercial CCME 

• 2 soil samples analyzed for PAHs – 2 exceeded commercial CCME. 

• 7 water samples analyzed for petroleum hydrocarbons – 0 exceeded commercial CCME 

• 1 water sample analyzed for PAHs – 1 exceeded Canadian Drinking Water Quality Guidelines 
(CDWQG)for benzo(a)pyrene 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Stantec’s Review 

• As the property will no longer be classified as a Federal Site, the results from the Phase II ESA should be 
compared to residential guidelines as well as applicable provincial guidelines. 

• Metal (zinc) impacts in soil exceeded the commercial CCME in one location at three separate depths. 

• PAHs impacts in soil exceeded the commercial CCME.  PAHs impacts in groundwater exceeded the 
CDWQG in one location. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Building Condition Report of Canadian Coast Guard Base 
Author: Eastern MacKay Consultants 
Date:  March 20, 2000 

Summary of Report 

• Removal of asbestos containing mechanical insulation was undertaken in 1993 in the Shops Building.   
• Reportedly there is additional asbestos containing insulation in the Boiler room. 
• A former underground storage tank was located on the east side of the Helo/Emergency building.   It was 

intended to act as a waste containment tank in the event of spills in the solvent storage rooms.  The tank 
had never been used. 

• Two below grade waste oil interceptors on the site.  One is located at the north end of the Sops Building 
and the other is located on the west side of the Helo/Emergency building centered in the area between 
the two overhead doors. 

• A 1,000 gallon combined aboveground storage tank was located in the Carpentry Shop.  A 2,000 gal 
helicopter fuel aboveground storage tank was located adjacent to the Helicopter Landing pad.  A 10,000 
gal furnace oil aboveground storage tank was located in the Shops Building. 

Stantec’s Review 

• The storage tanks and interceptors are a potential environmental concern to the site. 

• Hazardous building materials are a potential environmental concern to the site. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

Report: Disposal and Development of a Portion of the Canadian Coast Guard Base 
Author: Public Works and Government Services Canada (PWGSC) 
Date:  March 15, 2010 

Summary of Report 

Through a Phase 1 & 2 ESA performed by Jacques Whitford Environment Limited in June 2001 and March 
2002, respectively, it was determined that soil impacts from zinc and polycyclic aromatic hydrocarbons were 
present at two separate locations.  Several other documents were reviewed and revealed hazardous 
materials were associated with several on-site buildings.  Lead-based paint, asbestos-containing materials 
(ACM), polychlorinated binphenyls (PCB) containing lamp ballasts, and mercury-containing products were all 
present at the site.  These hazardous materials were reportedly maintained in good condition and should be 
administered with management plans.   

Stantec’s Review 

• Potential zinc and polycyclic aromatic hydrocarbons impacts are an environmental concern to the site. 

• Hazardous building materials are a potential environmental concern to the site. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

SUMMARY OF ENVIRONMENTAL REVIEW OF REPORTS 

Based on a review of the above-mentioned reports, the following environmental concerns have been 
identified: 
• Historical use of the property such as coal dealer, tire retreading, and outboard motor sales & service. 

• Areas of historical on-site petroleum storage in underground storage tanks and aboveground storage 
tanks. 

• Two in-ground concrete oil-water separators are still present on the subject property. 

• Identified petroleum hydrocarbon, polycyclic aromatic hydrocarbons (PAHs), and metals impacts in soil 
and PAHs impacts in groundwater.  As the residential guidelines are more stringent than commercial 
guidelines, the exceedances of residential guidelines would be greater than the exceedances of 
commercial guidelines. 

• Identified hazardous materials including lead-based paint, mercury-based paint, PCBs in some light 
ballasts, and asbestos containing materials. 

• Fuel spill from a truck filling equipment in the dock area in 1972 

• Historic Maintenance of buoys on former gravel covered areas in the dock yard 

RECOMMENDATIONS 

• As the property will no longer be classified as a Federal Site and future land use includes residential, the 
results from previous assessments should be compared to applicable provincial residential guidelines, 
where possible. 

• The groundwater sample analyzed for PAHs was compared to Canadian Drinking Water Quality 
Guidelines.  As water at the site and in the area of the site is non potable, groundwater results from 
previous assessments should be compared to applicable provincial guidelines for non potable sites. 

• As the property is located within 150 m of an ecological receptor (Saint John Harbour), results should be 
compared to applicable ecological guidelines to determine if there is a risk to ecological receptors.  

• A Human Health Risk Assessment and Ecological Risk Assessment (if required), could be completed at 
the site to address petroleum hydrocarbon, PAHs, and metal impacts on the property.  Further sampling 
of soil and groundwater may be required prior to completing a Risk Assessment. 

• Suitable precautions and approved contractors should be used for all activities which may disturb 
hazardous building materials.  

• All ballasts removed from service should be checked for PCBs; if found to contain PCBs, ballasts should 
be removed and disposed of in accordance with the New Brunswick Policy on the Storage of PCB Light 
Ballasts when they are removed from service. 

• In accordance with New Brunswick Regulation 92-106, A Code of Practise for Working with Materials 
Containing Asbestos in New Brunswick, made under the Occupational Health and Safety Act, an 
asbestos management plan must be implemented. 
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Reference: Saint John Waterfront Development 
Document Review - Geotechnical and Environmental Summary  

•  If paint with elevated (>10,000 mg/kg) lead concentrations is to be disturbed (e.g. by renovations, 
welding, torch cutting, grinding, sanding or sandblasting), ensure that lead fumes or dust do not exceed 
the maximum allowable Time Weighted Average Exposure Value (TWAEV) of 1.15 mg/m3. 



 
 
 
 
 

Appendix 3: Phase I, II and III Environmental 
Assessments by Stantec 2010 - 2013 
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The Site.  Photo looking north.

The northern adjoining property.  Photo looking north.
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The eastern adjacent property.  Photo looking east across Water Street.

The southern adjoining property.  Photo looking south.
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The western adjoining property.  Photo looking south.
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Paul Paulin P.Eng. 
Project Manager 

* denotes projects completed with other firms                                           One Team. Infinite Solutions. 

Paul Paulin is an Intermediate Project Manager and licensed Professional Engineer in the Province of New Brunswick. Mr. 
Paulin has been with Jacques Whitford for over 15 years and has extensive experience in the hazardous materials 
management and environmental engineering fields. He has acted as Project Manager for numerous projects including 
large-scale, multi-site facilities for public and private sectors. He is responsible for conducting/supervising Phase I and II 
Environmental Site Assessments (ESA), remediation projects, hazardous building materials surveys, mold investigations 
and indoor air quality studies. Paul has knowledge of the New Brunswick Department of Environment’s Contaminated 
Sites Management Process and has been involved in assessment and closure of several remediation sites throughout 
southern New Brunswick.  In the past 10 years Paul has taken the lead on the asbestos consulting opportunities for JW in 
New Brunswick and for the past 6 years all Phase I opportunities in southern New Brunswick. Paul has been certified by 
the US EPA as an Asbestos Inspector and Management Planner and has trained staff to complete asbestos and 
hazardous materials surveys, prepared abatement specifications and remediation costs for clients. Recently, Paul 
provided full time asbestos consulting services onsite at the University of New Brunswick for a 12 month period. He is 
currently the Practice Leader for Phase I ESA and Hazardous Materials Service lines in New Brunswick. 
 
EDUCATION 
 
B.Sc. Civil Engineering, University of New Brunswick, 
Saint John,  New Brunswick, 1991 
 
REGISTRATIONS 
 
Phase I Environmental Training Course, Associated 
Environmental Site Assessors of Canada, 1997 
 
Management of Environmental Audits Course, Daltech 
Continuing Technical Education, October/November, 
1999 
 
New York State Asbestos Inspector/Management 
Planner Course (EPA), April 2001  
 
Jacques Whitford Environment Limited Asbestos and 
Mold Workshop, February, 2002  
 
Indoor Air Quality Course, Dalhousie University 
Continuing Education Course, May 2003 
 
WHMIS Training Course, 2007 
 
St. John Ambulance Safety Oriented First Aid Course, 
2006 
 
Atlantic Risk Based Corrective Action Seminar, 2005 
Jacques Whitford Indoor Environment Summits, 
February 2002, May 2004 and April 2006 
 
PROFESSIONAL ASSOCIATIONS 
 
Professional Engineer, Association of Professional 
Engineers of New Brunswick 
 
 

PROJECT EXPERIENCE 
 
Project Manager / Site Assessor on over 200 Phase I 
and II ESAs in Saint John, N. B., for a variety of clients 
including PWGSC, City of Saint John, Department of 
Fisheries and Oceans, etc. (1997-2008). 
 
Project Manager, On-Site Asbestos Coordinator, 
University of New Brunswick, Fredericton, NB, 2006-
2007.   
 
Hazmat/Phase I and II ESA of Coast Guard Base in 
Saint John, NB, PWGSC, (2000-2001). 
 
Asbestos Management Plans - over 40 Federal 
Buildings for BLJC, 2000-2001. 
 
Site inspections on several BLJC-managed buildings in 
NB, BLJC, (2000). 
 
Project Manager of asbestos abatements at 10 federally 
owned facilities managed by BLJC in Nova Scotia, 2002    
 
Senior Site Supervisor, Phase II ESA/Environmental 
Management Plan - Former Creosote Wood Treatment 
Facility, CPC, Saint John, NB, 1997-2000. 
 
Conducted and participated in numerous Phase I and II 
Environmental Site Assessments through-out Southern 
New Brunswick including site visits, research, and 
reporting.   
 
 
Field supervision of drilling and sampling procedures for 
numerous Phase II Environmental Site Assessments 
throughout Southern New Brunswick including 
monitoring well installations, sample screening, etc. 
 



 
 
 
Paul Paulin P.Eng. 
Project Manager 

* denotes projects completed with other firms                                           One Team. Infinite Solutions. 

Field supervision of site remediation activities including 
contaminated soils removal and systems installations 
and monitoring. Monitoring and sampling of 
groundwater and domestic wells, streams, brooks, etc. 
including pump tests, bail tests, electro-fishing, and 
parameter analysis. 
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EXECUTIVE SUMMARY

Between January 22, 2002 and February 26, 2002, Jacques Whitford Environment Limited (JWEL)
conducted a Phase II Environmental Site Assessment of the Public Works and Government Services
Canada (PWGSC) Canadian Coast Guard (CCG) property located at Peter’s Wharf in Saint John, New
Brunswick.

Based on the information gathered and on observations made during the previous JWEL Phase I
Environmental Site Assessment (June 18, 2001), and Hazardous Materials Survey (February 27, 2001),
potential contamination was based on the following:

 former  underground petroleum storage tanks on the subject property;
 fuel spill from a truck filling equipment in the dock area in 1972;
 two in-ground concrete oil-water separators are present on the subject property;
 historic maintenance of buoys on former gravel covered areas in the dock yard;
 presence of lead based paint on the exterior of the shop building; and
 presence of mercury based paint on the exterior of the shop building.

The Hazardous Materials Survey identified PCBs in some light ballasts, asbestos containing materials in
the administration building and buoy shed and lead in paint on interior and/or exterior of the shop
building, administration building, buoy shed and tourist light house.  Related recommendations are made
in the Hazardous Materials Survey report.

The corresponding Phase II included; surface soil sampling, drilling and installation of monitoring wells
to allow subsurface soil and water samples to be collected.

Results are as follows:

All soil and water samples analyzed for BTEX/TPH, metals, and mercury were below CCME
Guidelines, with the exception of:

 zinc in surface soil at one location and 3 depths, and
 PAHs in 2 depth soil samples and benzo[a]pyrene in groundwater at one location.

The CCME National Classification System (NCS) detailed evaluation form was updated and the site was
classified as Class 2, action likely required with a Final Score of 56  10. The Marine and Aquatic Site
Ranking method was not conducted since there was no waterlot associated with the property.

The statements made in this Executive Summary are subject to the same limitations included in the
Closure Section 6.0, and are to be read in conjunction with the remainder of this report.
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1.0 INTRODUCTION

Jacques Whitford Environment Limited (JWEL) was commissioned by Ms. Heather McCleave, P.Eng.
of Public Works and Government Services Canada (PWGSC) to complete a Phase II Environmental Site
Assessment (ESA) on the PWGSC property known as the Saint John Canadian Coast Guard Base,
located at Peter’s Wharf in Saint John, New Brunswick (Figure No. 1).

1.1 Objectives

This work has the following general objectives:

 To conduct a CCME Phase II ESA to confirm the presence or absence of contamination related to
the potential sources identified in the Phase I ESA;

 To complete a detailed intrusive investigation (Phase III ESA) to identify the source, nature and
extent (horizontal and vertical) of contamination in all impacted media;

 To summarize the contaminated sites on the property and complete the detailed evaluation from the
National Classification System for Contaminated Sites, Canadian Council of Ministers of the
Environment (CCME), March 1992;

 To develop a National Classification System (NCS) score;
 To develop a Marine and Aquatic Sites Ranking for the site, if applicable;
 To provide input data for DFO’s RPIS Contaminated Sites Module;
 To develop a remedial action plan for the remediation and/or risk management of the contaminated

sites on the property;
 To prepare a scope of work and cost estimate for any additional work requirements; and
 To develop an indicative estimate of financial liability or contingent liability for all contaminated

sites on the property.

The latter three bullets are not addressed in this report, but are provided as attachments.
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1.2 Regulatory Framework

Applicable federal, provincial and municipal regulations were reviewed to develop appropriate
recommendations.  It should be noted however, that this assessment did not include a review or audit of
operational environmental compliance issues, or of any environmental management system (EMS)
which may be in place at the property.

1.2.1 Soil

The subject property is on federal land and therefore the primary source of remediation criteria is the
Canadian Council of Ministers of the Environment (CCME) Soil Quality Guidelines for the Protection
of Environmental and Human Health (CCME, 1999). The soil criteria are developed on the basis of land
use and the appropriate guidelines for this site are defined by the commercial values.  TPH criteria are
not included in the CCME Guidelines, hence the Atlantic Canada Partnership in RBCA Implementation
(PIRI) Risk Based Screening Levels (RBSLs) were used.

1.2.2 Leachate Criteria

Leachate results are compared to the limits defined in the Transportation of Dangerous Goods Act
(5 mg/L for lead) to determine if the material is classified as leachable toxic waste.

1.2.3 Water

The Canadian Drinking Water Quality Guidelines and the Canadian Water Quality Guidelines for the
Protection of Aquatic Life are used as comparison for chemical concentrations in potable groundwater
and in surface water, respectively.

2.0 SITE DESCRIPTION

The Saint John CCG Base is located at Peter’s Wharf on the waterfront in downtown Saint John, New
Brunswick (Figure No. 1).  It is an active multi-building CCG base accommodating buoy and lighthouse
maintenance, emergency response, harbour vessel control and administrative facilities.  The on-site
buildings and structures include the Administration building, the Marine Emergency & Helicopter
Hanger, a Shops Building, a Buoy Shed and a Storage Shed.  The surrounding dock area is used for
storage of navigational buoys, emergency response equipment, anchors, bulk fuel, etc.  The majority of
the dock area is asphalt covered.

Surrounding properties are generally commercial to the north and east including a hotel, a
retail/office/convention complex, parking lot, office/retail buildings, etc.  A marine cargo terminal is
located to the south and Saint John Harbour is located immediately adjacent to the property to the west.



Saint John CCG Base • Saint John, NB
NBF12711 • Final Phase II ESA • March 25, 2002 Page 5 of 31

There have been various aboveground and underground tanks located on the subject property over the
past few years.  Active petroleum storage tanks currently present on the property include:

 A 45,600 litre aboveground petroleum storage tank (AST) is present in the oil storage room inside
the heating plant located at the south end of the Shops Building;

 A 13,600 litre aboveground contained steel tank assembly is present near the centre of the dock yard,
south-southwest of the Buoy Shed;

 A 4,540 litre self-dyked fuel storage tank (containing both gasoline and diesel) is present near the
north-western corner of the Shops Building; and

 A 4,540 litre aboveground contained steel tank assembly is present immediately adjacent to the west
side of the Ship Storage Shed located near the north-western corner of the subject property.

Former underground petroleum storage on the property included:

 A 9,900 litre underground petroleum storage tank (UST) was formerly present adjacent to the west-
side of the Marine Emergency and Helicopter Hanger (Removed in 1992);

 A 13,640 litre UST was formerly present adjacent to the helicopter landing pad located near the
south-western corner of the property (Removed in 1997);

 Two 2,270 litre USTs were formerly present in the dock area north of the Buoy Shed (Removed in
1997); and

 A 1,140 litre underground emergency spill collection tank was formerly present adjacent to the east-
side of the Marine Emergency and Helicopter Hanger.  This tank was removed in March 2000 under
JWEL’s supervision.  Based on observations by JWEL and the laboratory results for petroleum
hydrocarbons of confirmatory soil samples, the former presence of this underground tank is not
likely a concern and therefore not addressed in this Phase II ESA.

Also located on the property were two concrete in-ground oil-water separators.  One separator is present
adjacent to the west-side of the Marine Emergency and Helicopter Hanger.  One separator is present
adjacent to the north side of the Shops Building.

The Hazardous Materials Survey identified PCBs in some light ballasts, asbestos containing materials in
the administration building and buoy shed and lead in paint on interior and/or exterior of the shop
building, administration building, buoy shed and tourist light house.  Related recommendations are made
in the Hazardous Materials Survey report.

2.1.1 Water Supply/Groundwater Usage

Groundwater is not used for potable water supply on the subject or adjoining properties.  Potable water
for the site and adjoining properties is supplied by the Saint John municipal water supply.
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2.1.2 Soil, Topography and Drainage

The underlying soils and geological formations have been described based on information obtained from
published sources.  Based on this review, the texture of overburden in the Saint John area can vary from
clay to gravel, possibly due to frequent and diverse changes in sediment depositional environments.  Till
deposits, glacial outwash, marine deposits and tidal deposits have been reported.  According to New
Brunswick surficial geology maps, overburden in the area of the subject property generally consists of a
veneer of morainal sediments (typically 0.5 to 3.0 m thick) consisting primarily of a stony till, deposited
directly by ice or with minor reworking by water. Bedrock geology mapping indicates that the area is
underlain by sedimentary rock types including quartzoze feldspathic sandstone, siltstone, shale,
micaceous sandstone, quartzite, minor limestone and conglomerate of early Ordovician to early
Cambrian age, locally referred to as the Saint John Group.

3.0 PHASE II ENVIRONMENTAL SITE ASSESSMENT

3.1 Scope of work

A Phase II ESA sampling program was carried out based on the following Phase I and Hazardous
Materials Survey (which included paint sampling and analysis) findings:

 former  underground petroleum storage tanks on the subject property;
 fuel spill from a truck filling equipment in the dock area in 1972;
 two in-ground concrete oil-water separators are present on the subject property;
 historic maintenance of buoys on former gravel covered areas in the dock yard;
 presence of lead based paint (confirmed) on the exterior of the shop building; and
 presence of mercury based paint (confirmed) on the exterior of the shop building.

3.2 Methodology

3.2.1 Surface Soil Sampling Program

Soil conditions encountered in the test holes were logged by JWEL field personnel at the time of
sampling. To minimise the potential for cross-contamination, all sampling equipment was thoroughly
rinsed between each sampling event using methyl hydrate and water.

Surface soil sampling was conducted at three locations on the site.  The soil sample locations are
presented on Figure 2.
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At all SS locations samples were collected at 3 sampling depths, designated “A” (0-0.15 meters), “B”
(0.15-0.3 meters) and “C” (0.3-0.45 meters).  For SS-3 there was a ¾ " clear stone/gravel overlying fill,
so the “A” depth was 0.15 – 0.3 m, “B” was 0.3 – 0.45 m and “C” was 0.45 – 0.60m.  The surface soil
sampling records are presented on Table E1 in Appendix E.

3.2.1.1 Metals and Mercury

Samples were collected for metals and mercury analysis from three surface soil sample locations.  Areas
targeted were adjacent to the north and east sides of the Shops Building.  Results of the hazardous
materials survey conducted by JWEL revealed elevated concentrations of lead and mercury on some
exterior surfaces of the Shops Building.  Initially all “A” depth samples were submitted for metals and
mercury analysis.  Based on observed exceedences in one surface soil sample (SS3), further analyses
were completed on the “B” and “C” depths.

3.2.1.2 Petroleum Hydrocarbons

Volatile Organic Compound (VOC) concentration measurements were obtained in the headspace from
selected recovered soil samples, at room temperature, using a Gastector Model No. 1238 (with Methane
elimination “on”) calibrated to Hexane.  This instrument has a detection range from 0 ppm to 500 ppm.
Headspace readings exceeding 500 ppm are measured in Lower Explosive Limit (% LEL).  No surface
soil samples were submitted for analysis of petroleum hydrocarbons since no visual or olfactory
evidence of surface impacts were identified and the highest surface sample VOC reading was less that 5
ppm.

3.2.1.3 PAHs

No surface soil samples were submitted for analysis of polycyclic aromatic hydrocarbons (PAHs) since
no visual or olfactory evidence of surface impacts from possible PAHs were identified during the field
work.

3.2.2 Subsurface Sampling Program – Borehole/Monitoring Well Investigation

A borehole/monitoring well investigation was conducted to assess subsurface soil and groundwater
conditions on the subject property.  Eight boreholes were drilled by Boart Longyear of Moncton, New
Brunswick under the supervision of JWEL personnel.  The boreholes were completed to depths of 3.80
to 6.10 meters below ground surface (mbgs) using a truck-mounted geotechnical drill equipped with 200
mm outside diameter hollow-stem augers and HQ core barrels.  Groundwater monitoring wells were
installed in 7 of the 8  boreholes to assess groundwater conditions at the site.
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The monitoring wells were constructed using 50 mm PVC screen (No. 20) and casing with silica sand
filter pack, bentonite seal, and flushmount protective cover.  The borehole/monitoring well records are
presented in Appendix E.

Soil samples were recovered from the boreholes by continuous sampling at 0.6 m intervals using a 50
mm O.D. split-spoon sampler.  Subsurface conditions encountered in the boreholes were logged by
JWEL field personnel at the time of drilling.  The stratigraphic information is presented on the
borehole/monitoring well records in Appendix E.

In addition to the deep boreholes, 12 shallow borehole probes (max. 1 m depth) were drilled in areas of
former sandblasting/painting activity.  At all shallow borehole locations samples were collected at 3
sampling depths using a 50 mm O.D. split-spoon sampler.  Due to the presence of asphalt cover from 0 –
0.15m, the sampling depths were designated “A” (0.15-0.45 meters), “B” (0.45-0.75 meters) and “C”
(0.75-1.05 meters).  The shallow borehole probe stratigraphic information is presented on Table E1 in
Appendix E.

3.2.2.1 Metals and Mercury

Samples were collected for metals and mercury analysis from 12 shallow borehole locations.  Areas
targeted were in the vicinity of former buoy painting/scrapping areas south, west and north of the buoy
shed.  Initially all “A” depth samples collected from the shallow boreholes were submitted for metals
and mercury analysis.  Based on these results, no further analyses were completed.

3.2.2.2 Petroleum Hydrocarbons

Volatile Organic Compound (VOC) concentration measurements were obtained in the headspace from
selected recovered soil samples, at room temperature, using a Gastector Model No. 1238 (with Methane
elimination “on”) calibrated to Hexane.  This instrument has a detection range from 0 ppm to 500 ppm.
Headspace readings exceeding 500 ppm are measured in Lower Explosive Limit (% LEL).  Sixteen soil
samples from the boreholes were submitted for analysis of petroleum hydrocarbons based on their VOC
readings and relative position compared to the water table. No shallow borehole soil samples were
submitted for analysis of petroleum hydrocarbons since no visual or olfactory evidence of surface
impacts were identified and the highest surface sample VOC reading was less than 10 ppm.

3.2.2.3 PAHs

Based on the TPH/BTEX laboratory results indicating interference from possible PAHs in two soil
samples, the relevant samples were also analyzed for PAHs.  No other samples from the boreholes were
selected for PAH analysis since indications of impact were not visible from field observations or VOC
readings.
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3.2.3 Groundwater Sampling Program

Groundwater samples were collected from the seven monitoring wells on February 1, 2002.  The
monitoring wells were purged prior to sample collection to ensure representative water from the
surrounding soil had been drawn into the well casing.  All seven samples were submitted for petroleum
hydrocarbon analyses.

3.2.4 Laboratory Analytical Program

The analytical program is summarized in Table 1.  All samples were submitted to Philip Analytical
Services (Philip) in Bedford, NS.  Philip is accredited by the Canadian Association of Environmental
Analytical Laboratories (CAEAL) for each of the methods utilized and has in-house QA/QC programs
to govern sample analysis, including replicates.  Laboratory reports are presented in Appendix B.

3.2.5 Quality Assurance/Quality Control (QA/QC) Sampling Program

The QA/QC sampling was conducted on approximately 10% of parameters that were analyzed.  QA/QC
was addressed by collecting duplicates.  The results of this testing were used to evaluate the reliability of
the sampling.  The numbers and types of QA/QC samples are presented in Table 1.

3.3 Field Observations

Pertinent field observations for surface and shallow borehole soil samples are described in Table E1
(Appendix E).  The observed stratigraphy as encountered in the boreholes is presented on the
borehole/monitoring well records in Appendix E.

3.3.1 Stratigraphy

The soil stratigraphy for surface soil samples (0-0.45 mbgs) was comprised of poorly graded silty sand
with gravel.  The stratigraphy as encountered during drilling generally consisted of material ranging
from poor to well graded loose brown sand with gravel fill to poorly graded dense brown sand with
gravel.  Boulders were encountered in several holes at depths ranging from 5.1 to 6.0 metres.

3.3.2 Groundwater Conditions

Groundwater was encountered in the boreholes at depths ranging from 2.1 to 4.4 mbgs.  Free product or
staining was not identified at any sampling location.
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Soil Metal Samples
 15 submitted
 3 exceeded CCME

guideline for Zinc
 [Zn] 42 – 1300 mg/kg

TPH/BTEX in Soil
 16 submitted
 0 exceeded

3.3.3 Soil Vapour Conditions

Elevated soil vapour concentrations, typically in the % LEL range (1% LEL is equivalent to 100 ppm for
gasoline; the % LEL scale is typically used for soil vapours in excess of 500 ppm), are generally
indicative of the presence of volatile petroleum products (i.e. gasoline, and to a lesser extent diesel and
fuel oil).  The VOC measurement does not provide quantification of hydrocarbons in soil, but rather is
an indication of the degree of contamination due to volatile hydrocarbon compounds relative to other
samples.  The headspace VOC readings are provided on the borehole/monitoring well records in
Appendix E and range up to 190 ppm.

3.4 Laboratory Analysis Results for Soil

3.4.1 Metals in Soil

Laboratory analytical results for metals in soil are presented in
Table  2.  Concentrations of metals in soil samples tested around
the property were all below the CCME commercial remediation
criteria for metal parameters except as follows:

 SS3A, SS3B and SS3C - Zinc

3.4.2 Metals in Soil Leachate

Soil leachate sample analyses were not necessary as zinc does not have a TDGA leachate criteria.

3.4.3 Petroleum Hydrocarbons in Soil

Laboratory analytical results for petroleum hydrocarbons
(BTEX/TPH) are presented in Table 3.  Petroleum
hydrocarbon concentrations in soil were below the CCME
criteria for BTEX/TPH.



Actual QC Actual QC Actual QC Actual QC Actual QC Actual QC Actual QC Actual QC Actual QC Actual QC

Paint - - - - - - - - - - - - - - - - - - - -

Swab - - - - - - - - - - - - - - - - - - - -

Building Materials - - - - - - - - - - - - - - - - - - - -

Surface Soil 3 - 3 - - - - - - - - - - - - - - - - -

Shallow Soil Samples 12 1 12 1 - - - - - - - - - - - - - - - -

Sediment - - - - - - - - - - - - - - - - - - - -

Soil (from BHs/MWs) - - - - 16 2 2 - - - - - - - - - - - - -

Water (from MWs) - - - - 7 1 1 - - - - - - - - - - - - -

Water (from on-site well) - - - - - - - - - - - - - - - - - - - -

Soil (from Test pits) - - - - - - - - - - - - - - - - - - - -

Total # of Samples 15 1 15 1 23 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: - denotes not applicable

Table 1 - Laboratory Program

Matrix
Metals Mercury TPH/BTEX PAHs PCBs Leachable

metals & Hg ODCA Pkg

Number of Samples

Bacteria AsbestosPesticides/
Herbicides



Table 2 - Metal Concentrations in Soil

Parameter Units EQL R/P C SS1A SS2A SS3A SS3B SS3C SBH1A SBH2A
SBH2A Field 

Duplicate
(SBHX A)

sample depth (mbgs) 0-0.15 0-0.15 0.15-0.30 0.30-0.45 0.45-0.60 0.15-0.45 0.15-0.45 0.15-0.45
Aluminum mg/kg 10 nc nc 9000 10000 9400 na na 10000 9400 9700
Antimony mg/kg 2 20 40 nd nd nd na na nd nd nd
Arsenic mg/kg 2 12 12 5 6 7 na na 5 6 6
Barium mg/kg 5 500 2000 46 60 42 na na 32 37 35
Beryllium mg/kg 5 4 8 nd nd nd na na nd nd nd
Boron mg/kg 5 nc nc nd nd nd na na nd nd nd
Cadmium mg/kg 0.3 10 22 nd nd 0.4 na na 0.3 nd nd
Chromium mg/kg 2 64 87 17 19 20 na na 22 19 16
Cobalt mg/kg 1 50 300 8 9 9 na na 10 9 9
Copper mg/kg 2 63 91 30 41 51 na na 33 27 27
Iron mg/kg 20 nc nc 16000 18000 19000 na na 19000 18000 19000
Lead mg/kg 0.5 140 260 24 38 80 na na 25 14 13
Manganese mg/kg 2 nc nc 480 570 490 na na 510 450 430
Molybdenum mg/kg 2 10 40 nd nd nd na na nd nd nd
Nickel mg/kg 2 50 50 14 15 22 na na 16 15 16
Selenium mg/kg 2 3 10 nd nd nd na na nd nd nd
Silver mg/kg 0.5 20 40 nd nd nd na na nd nd nd
Strontium mg/kg 5 nc nc 8 6 10 na na 11 10 10
Thallium mg/kg 0.1 1 1 nd 0.1 0.1 na na nd nd nd
Uranium mg/kg 0.1 nc nc 0.5 0.8 0.9 na na 0.5 0.4 0.4
Vanadium mg/kg 2 130 130 25 35 44 na na 34 24 25
Zinc mg/kg 2 200 360 69 97 1300 520 1000 130 59 58
Mercury mg/kg 0.01 6.6 24 0.04 0.06 0.04 na na 0.02 0.01 0.01
Notes:
CCME Criteria - Canadian Council of Ministers of the Environment
   Environmental Quality Criteria (1991- 1999)
   R/P - Residential/Parkland; C-Commercial 
EQL - estimated quantitation limit
nd - less than the EQL; nc - no criteria developed; na - not available
Bold - sample concentration exceeds Commercial criteria

CCME Guidelines Sample Identification



Table 2 - Metal Concentrations in Soil

Parameter Units EQL R/P C

sample depth (mbgs)
Aluminum mg/kg 10 nc nc
Antimony mg/kg 2 20 40
Arsenic mg/kg 2 12 12
Barium mg/kg 5 500 2000
Beryllium mg/kg 5 4 8
Boron mg/kg 5 nc nc
Cadmium mg/kg 0.3 10 22
Chromium mg/kg 2 64 87
Cobalt mg/kg 1 50 300
Copper mg/kg 2 63 91
Iron mg/kg 20 nc nc
Lead mg/kg 0.5 140 260
Manganese mg/kg 2 nc nc
Molybdenum mg/kg 2 10 40
Nickel mg/kg 2 50 50
Selenium mg/kg 2 3 10
Silver mg/kg 0.5 20 40
Strontium mg/kg 5 nc nc
Thallium mg/kg 0.1 1 1
Uranium mg/kg 0.1 nc nc
Vanadium mg/kg 2 130 130
Zinc mg/kg 2 200 360
Mercury mg/kg 0.01 6.6 24
Notes:
CCME Criteria - Canadian Council of Ministers of the Environment
   Environmental Quality Criteria (1991- 1999)
   R/P - Residential/Parkland; C-Commercial 
EQL - estimated quantitation limit
nd - less than the EQL; nc - no criteria developed; na - not available
Bold - sample concentration exceeds Commercial criteria

CCME Guidelines

SBH3A SBH4A SBH4A Lab 
Duplicate SBH5A SBH6A SBH7A SBH8A SBH9A

0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45
9500 8900 8800 8300 9000 8200 10000 8800
nd nd nd nd nd nd nd nd
4 5 5 5 6 < 2 5 6
33 37 38 30 34 5 34 33
nd nd nd nd nd 29 nd nd
nd nd nd nd nd nd nd nd
nd nd nd nd nd nd nd nd
13 15 20 13 15 nd 21 18
7 9 9 8 9 8 10 8
24 26 24 30 25 24 27 30

15000 18000 18000 16000 17000 16000 20000 21000
9.1 32 22 12 10 10 26 46
510 510 510 400 460 480 490 540
nd nd nd nd nd nd nd nd
11 14 14 12 13 13 17 15
nd nd nd nd nd nd nd nd
nd nd nd nd nd nd nd nd
10 12 12 11 8 9 11 17
nd 0.1 0.1 nd nd nd nd nd
0.4 0.9 0.8 0.4 0.6 1.4 0.4 0.4
22 26 27 25 24 23 29 29
44 52 50 48 84 42 61 53

0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.2

Sample Identification



Table 2 - Metal Concentrations in Soil

Parameter Units EQL R/P C

sample depth (mbgs)
Aluminum mg/kg 10 nc nc
Antimony mg/kg 2 20 40
Arsenic mg/kg 2 12 12
Barium mg/kg 5 500 2000
Beryllium mg/kg 5 4 8
Boron mg/kg 5 nc nc
Cadmium mg/kg 0.3 10 22
Chromium mg/kg 2 64 87
Cobalt mg/kg 1 50 300
Copper mg/kg 2 63 91
Iron mg/kg 20 nc nc
Lead mg/kg 0.5 140 260
Manganese mg/kg 2 nc nc
Molybdenum mg/kg 2 10 40
Nickel mg/kg 2 50 50
Selenium mg/kg 2 3 10
Silver mg/kg 0.5 20 40
Strontium mg/kg 5 nc nc
Thallium mg/kg 0.1 1 1
Uranium mg/kg 0.1 nc nc
Vanadium mg/kg 2 130 130
Zinc mg/kg 2 200 360
Mercury mg/kg 0.01 6.6 24
Notes:
CCME Criteria - Canadian Council of Ministers of the Environment
   Environmental Quality Criteria (1991- 1999)
   R/P - Residential/Parkland; C-Commercial 
EQL - estimated quantitation limit
nd - less than the EQL; nc - no criteria developed; na - not available
Bold - sample concentration exceeds Commercial criteria

CCME Guidelines

SBH10A

SBH 10A 
Field

Duplicate(S
BHY A)

SBH11A SBH12A
SBH12A

Lab
Duplicate

0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45
8800 9100 10000 9500 10000
nd nd nd nd nd
5 5 6 4 5
33 33 41 31 33
nd nd nd nd nd
nd nd nd nd nd
nd nd nd nd nd
16 15 19 17 20
8 8 10 8 10
24 24 27 28 28

17000 17000 20000 17000 18000
21 19 13 9.7 21
430 450 480 450 490
nd nd nd nd nd
14 14 17 14 16
nd nd nd nd nd
nd nd nd nd nd
22 20 15 5 5
nd nd nd nd nd
0.5 0.5 0.5 0.5 0.5
25 26 26 24 28
50 52 58 46 51

0.01 0.01 0.01 0.03 0.02

Sample Identification



Parameter Units EQL

R/P C R/P C
sample depth (mbgs) 0.15-0.60 2.1-2.7 0.15-0.75 4.0-4.3 0.15-0.75

Benzene mg/kg 0.025 50 120 0.3 1.4 nd nd nd nd nd
Toluene mg/kg 0.025 1960 4800 34 34 nd nd 0.032 nd nd
Ethylbenzene mg/kg 0.025 980 2400 20 20 nd nd 0.237 nd nd
Xylenes mg/kg 0.05 1380 3200 19 25 nd nd 0.651 nd nd
C6 - C10 HC {less BTEX} mg/kg 2.5 nc nc nc nc nd nd 22 nd nd
>C10-C21 (Fuel Range) mg/kg 15 nc nc nc nc nd nd 280 nd nd
>C21-C32 (Lube Range) mg/kg 15 nc nc nc nc nd nd 350 19 nd
Modified TPH - Tier 1 mg/kg 32 720 1740 175 10,000 nd nd 650 nd nd
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Environmental Quality Criteria (1991- 1999)

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for a site with

   sandy soil, non-potable groundwater use and fuel oil contamination.

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable
Bold - sample concentration exceeds Commercial criteria

Table 3 - TPH/BTEX Concentrations in Soil

Sample IdentificationCCME Guidelines

Surface Subsurface
BH1 SA1 BH1 SA3 MW1 SA1 MW1 SA7 MW2 SA1



Parameter Units EQL

R/P C R/P C
sample depth (mbgs)

Benzene mg/kg 0.025 50 120 0.3 1.4
Toluene mg/kg 0.025 1960 4800 34 34
Ethylbenzene mg/kg 0.025 980 2400 20 20
Xylenes mg/kg 0.05 1380 3200 19 25
C6 - C10 HC {less BTEX} mg/kg 2.5 nc nc nc nc
>C10-C21 (Fuel Range) mg/kg 15 nc nc nc nc
>C21-C32 (Lube Range) mg/kg 15 nc nc nc nc
Modified TPH - Tier 1 mg/kg 32 720 1740 175 10,000
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Environmental Quality Criteria (1991- 1999)

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for a site with

   sandy soil, non-potable groundwater use and fuel oil contamination.

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable
Bold - sample concentration exceeds Commercial criteria

Table 3 - TPH/BTEX Concentrations in Soil

CCME Guidelines

Surface Subsurface

Sample Identification

5.2-5.8 0.75-1.0 3.4-4.0 0.45-1.0 0.45-1.0
nd nd nd nd nd
nd nd nd nd nd
nd nd nd nd nd
nd nd nd nd nd
nd nd nd nd nd
120 51 nd nd nd
280 220 nd 40 34
400 270 nd 40 34

MW2 SA9 MW3 SA2 MW3 SA6 MW4 SA2
MW4 SA2 Field 

Duplicate
(MWZ SA1)



Parameter Units EQL

R/P C R/P C
sample depth (mbgs)

Benzene mg/kg 0.025 50 120 0.3 1.4
Toluene mg/kg 0.025 1960 4800 34 34
Ethylbenzene mg/kg 0.025 980 2400 20 20
Xylenes mg/kg 0.05 1380 3200 19 25
C6 - C10 HC {less BTEX} mg/kg 2.5 nc nc nc nc
>C10-C21 (Fuel Range) mg/kg 15 nc nc nc nc
>C21-C32 (Lube Range) mg/kg 15 nc nc nc nc
Modified TPH - Tier 1 mg/kg 32 720 1740 175 10,000
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Environmental Quality Criteria (1991- 1999)

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for a site with

   sandy soil, non-potable groundwater use and fuel oil contamination.

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable
Bold - sample concentration exceeds Commercial criteria

Table 3 - TPH/BTEX Concentrations in Soil

CCME Guidelines

Surface Subsurface

Sample Identification

0.45-1.0 5.5-6.1 0.75-1.1 2.1-2.7
nd nd nd nd
nd nd nd 0.115
nd nd nd nd
nd nd nd 0.242
nd nd nd 7.1
nd nd 35 390
36 nd 86 670
36 nd 120 1100

MW4 SA2   Lab 
Duplicate

(MWZ SA1)
MW4 SA10 MW5 SA2 MW5 SA4A



Parameter Units EQL

R/P C R/P C
sample depth (mbgs)

Benzene mg/kg 0.025 50 120 0.3 1.4
Toluene mg/kg 0.025 1960 4800 34 34
Ethylbenzene mg/kg 0.025 980 2400 20 20
Xylenes mg/kg 0.05 1380 3200 19 25
C6 - C10 HC {less BTEX} mg/kg 2.5 nc nc nc nc
>C10-C21 (Fuel Range) mg/kg 15 nc nc nc nc
>C21-C32 (Lube Range) mg/kg 15 nc nc nc nc
Modified TPH - Tier 1 mg/kg 32 720 1740 175 10,000
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Environmental Quality Criteria (1991- 1999)

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for a site with

   sandy soil, non-potable groundwater use and fuel oil contamination.

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable
Bold - sample concentration exceeds Commercial criteria

Table 3 - TPH/BTEX Concentrations in Soil

CCME Guidelines

Surface Subsurface

Sample Identification

0.3-0.9 0.3-0.9 4.6-5.2 0.3-0.9
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
18 20 nd 35
nd nd nd 35

MW6 SA1
MW6 SA1 

Lab
Duplicate

MW6 SA8 MW7 SA1



Parameter Units EQL

R/P C R/P C
sample depth (mbgs)

Benzene mg/kg 0.025 50 120 0.3 1.4
Toluene mg/kg 0.025 1960 4800 34 34
Ethylbenzene mg/kg 0.025 980 2400 20 20
Xylenes mg/kg 0.05 1380 3200 19 25
C6 - C10 HC {less BTEX} mg/kg 2.5 nc nc nc nc
>C10-C21 (Fuel Range) mg/kg 15 nc nc nc nc
>C21-C32 (Lube Range) mg/kg 15 nc nc nc nc
Modified TPH - Tier 1 mg/kg 32 720 1740 175 10,000
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Environmental Quality Criteria (1991- 1999)

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for a site with

   sandy soil, non-potable groundwater use and fuel oil contamination.

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable
Bold - sample concentration exceeds Commercial criteria

Table 3 - TPH/BTEX Concentrations in Soil

CCME Guidelines

Surface Subsurface

Sample Identification

0.3-0.9 3.3-3.9
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
29 39
nd 39

MW7 SA1 
Field

Duplicate
MW7 SA6
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PAHs in Soil
 2 submitted
 2 exceeded

TPH/BTEX in Groundwater
 7 submitted
 0 exceeded

PAHs in Groundwater
 1 submitted
 1 exceeded

3.4.4 PAHs in Soil

Laboratory analytical results for PAHs in soil are presented in
Table 4. PAH concentrations in soil exceeded the CCME
commercial criteria in both samples:

 MW2 : SA9 and
 MW5 : SA4.

3.5 Laboratory Analysis Results for Groundwater

3.5.1 Petroleum Hydrocarbons in Groundwater

Laboratory analytical results for petroleum hydrocarbons
(BTEX/TPH) are presented in Table 5.  Petroleum hydrocarbon
concentrations were below CCME commercial criteria for
BTEX and the NBDELG criteria for modified BTEX/TPH.

3.5.2 PAHs in Groundwater

Laboratory analytical results for PAHs in groundwater are
presented in Table 6.  PAH concentrations in groundwater
were detected with groundwater concentrations of
benzo[a]pyrene exceeding the Canadian Drinking Water
Quality Guidelines in one well.

3.6 Quality Assurance/Quality Control Discussion

QA/QC sampling for the work conducted at the Saint John Canadian Coast Guard Base consisted of the
collection and analysis of approximately 10% of the samples for QC.  This program permits the
evaluation of the representativeness of the samples.  The duplicate samples collected for metals and
TPH/BTEX analysis are as follows:

 SBHX A and SBHY A (duplicates of SBH2 A and SBH10 A respectively) – soil metal and mercury
analysis;

 MWZ Sa#1 and MWY Sa#1 (duplicates of MW4 : Sa 2 and MW7 : Sa 1 respectively) – TPH/BTEX
analysis in soil; and

 Water duplicate (MWX) for TPH/BTEX analysis is from MW5.



Table 4 - PAH Concentrations in Soil

Sample Identification

Parameter Units EQL R/P C MW2 SA9 MW5 SA4A

sample depth (mbgs) 5.2-5.8 2.1-2.7
Naphthalene mg/kg 0.05 0.6 22 0.32 1.9
Perylene mg/kg 0.05 nc nc 1.1 6.2
1-Methylnaphthalene mg/kg 0.05 nc nc 0.21 1.6
2-Methylnaphthalene mg/kg 0.05 nc nc 0.24 1.9
Acenaphthylene mg/kg 0.05 nc nc 0.65 2.4
Acenaphthene mg/kg 0.05 nc nc 0.9 3.9
Fluorene mg/kg 0.05 1 10 1.2 4.7
Phenanthrene mg/kg 0.05 5 50 11 51
Anthracene mg/kg 0.05 nc nc 4.7 11
Fluoranthene mg/kg 0.05 nc nc 13 67
Pyrene mg/kg 0.05 10 100 11 52
Benz[a]anthracene mg/kg 0.05 1 10 4.6 27
Chrysene mg/kg 0.05 nc nc 4.6 26
Benzo[b]fluoranthene mg/kg 0.05 1 10 3.2 20
Benzo[k]fluoranthene mg/kg 0.05 1 10 3.2 20
Benzo[a]pyrene mg/kg 0.05 0.7 0.7 4.3 25
Indeno[1,2,3-cd]pyrene mg/kg 0.05 1 10 2.5 13
Dibenz[a,h]anthracene mg/kg 0.05 1 10 0.4 3.1
Benzo[ghi]perylene mg/kg 0.05 nc nc 2.1 11
Notes:

CCME Criteria - Canadian Council of Ministers of the Environment

   Sediment Quality Guidelines

   ISQG - Interim Sediment Quality Guidelines;  PEL - Probable Effect Level; Fresh - Fresh water; Marine - Salt water

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed
Bold - sample concentration exceeds Freshwater sediments

CCME Guidelines



Parameter Units EQL R/P C MW1 MW2 MW3 MW4 MW5 MW6 MW7

Benzene mg/L 0.001 1 4.7 nd nd nd nd nd nd nd
Toluene mg/L 0.001 20 20 nd nd nd nd nd nd 0.003
Ethylbenzene mg/L 0.001 20 20 nd nd nd nd nd nd nd
Xylenes mg/L 0.002 20 20 nd nd nd nd nd nd nd
C6 - C10 HC {less BTEX} mg/L 0.01 nc nc nd nd nd nd nd nd 0.01
>C10-C21 (Fuel Range) mg/L 0.05 nc nc nd 0.36 0.14 nd 0.45 nd 0.29
>C21-C32 (Lube Range) mg/L 0.1 nc nc nd 0.5 0.2 nd 0.6 nd 1.1
Modified TPH - Tier 1 mg/L 0.2 20 20 nd 0.9 0.3 nd 1 nd 1.4

Notes:

BTEX guidelines are CDWQGs - Canadian Drinking Water Quality Guidelines

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for site with sandy soil, non-potable 

   groundwater use and diesel contamination

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable

Bold - sample concentration exceeds Commercial criteria

Table 5 - TPH/BTEX Concentrations in Groundwater
CCME Guidelines Sample Identification



Parameter Units EQL R/P C

Benzene mg/L 0.001 1 4.7

Toluene mg/L 0.001 20 20

Ethylbenzene mg/L 0.001 20 20

Xylenes mg/L 0.002 20 20

C6 - C10 HC {less BTEX} mg/L 0.01 nc nc

>C10-C21 (Fuel Range) mg/L 0.05 nc nc

>C21-C32 (Lube Range) mg/L 0.1 nc nc

Modified TPH - Tier 1 mg/L 0.2 20 20

Notes:

BTEX guidelines are CDWQGs - Canadian Drinking Water Quality Guidelines

   R/P - Residential/Parkland; C-Commercial 

Modified TPH - Tier 1 criteria are for site with sandy soil, non-potable 

   groundwater use and diesel contamination

EQL - estimated quantitation limit

nd - less than the EQL; nc - no criteria developed; na - not applicable

Bold - sample concentration exceeds Commercial criteria

Table 5 - TPH/BTEX Concentrations in Groundwater
CCME Guidelines Sample Identification

MW7 Field 
Duplicate

(MWX)

MW7 Lab 
Duplicate

(MWX)

nd nd
nd nd
nd nd
nd nd
nd nd

0.48 0.34
0.5 0.4
1 0.7



Sample
Identification

MW 5
Conc. Type Fresh. Marine

Naphthalene ug/L 0.2 nc 1.1 1.4 0.3
Perylene ug/L 0.01 nc nc nc 0.42
1-Methylnaphthalene ug/L 0.05 nc nc nc 0.23
2-Methylnaphthalene ug/L 0.05 nc nc nc 0.27
Acenaphthylene ug/L 0.01 nc nc nc 0.2
Acenaphthene ug/L 0.01 nc 5.8 nc 0.5
Fluorene ug/L 0.01 nc 3.0 nc 0.5
Phenanthrene ug/L 0.01 nc 0.4 nc 3.5
Anthracene ug/L 0.01 nc 0.012 nc 0.72
Fluoranthene ug/L 0.01 nc 0.04 nc 4.6
Pyrene ug/L 0.01 nc 0.025 nc 3.8
Benz[a]anthracene ug/L 0.01 nc 0.018 nc 1.4
Chrysene ug/L 0.01 nc nc nc 1.4
Benzo[b]fluoranthene ug/L 0.01 nc nc nc 1.1
Benzo[k]fluoranthene ug/L 0.01 nc nc nc 1.1
Benzo[a]pyrene ug/L 0.01 0.01 MAC 0.015 nc 1.4
Indeno[1,2,3-cd]pyrene ug/L 0.01 nc nc nc 0.74
Dibenz[a,h]anthracene ug/L 0.01 nc nc nc 0.19
Benzo[ghi]perylene ug/L 0.01 nc nc nc 0.82
Notes:
Guideline Type - AO- Aesthetic Objective, MAC - Maximum Acceptable Concentration, 
        IMAC - Interim Maximum Acceptable Concentration
EQL - estimated quantitation limit
Fresh - freshwater; Conc. Concentration
L.Dup - laboratory duplicate
nc - no criteria
Bold - sample concentration exceeds drinking water criteria

Table 6 - PAH Concentrations in Groundwater

Parameter Units EQL
CCME Water Quality Guidelines

Drinking Water Aquatic Life
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The lab also ran five duplicate samples including:

 MWX (duplicate of field duplicate for MW5) - TPH/BTEX analysis in groundwater;
 SBH4A and SBH12A – soil metal and mercury analysis; and
 MWZ (duplicate of field duplicate for MW4 Sa#2) and MW6 Sa1 - TPH/BTEX analysis in soil

The duplicate results agree closely with their corresponding samples and confirm the representativeness
of the sampling procedures.  The relative percent difference from the mean for individual parameters fell
within a range of ± 40%.  There are no firm guidelines for the degree of correlation expected between
field duplicates due to natural heterogeneity in soil type (eg. grain size, clay fraction) and contaminant
distribution.  However, the value noted above is considered to indicate an acceptable duplicate
correlation.

In relation to the CCME commercial remediation criteria, all individual parameters in the duplicates
were classified the same (either above or below criteria).

Background metal sample concentrations were consistent with metal concentrations reported in the other
samples, hence it is likely a representative background location.

3.7 Contaminant Distribution

3.7.1 Soil

The magnitude of soil PAH and metal impacts is shown in Table 7 and Figure 3:

Table 7 - Magnitude of PAH and Metal Impacts in Soil

Parameter
CCME

Commercial
Criteria (mg/kg)

# of Samples
Exceeding Criteria Exceedance Factor Trends

PAH 0.7 - 50 2 1.03 – 36x Two exceedances
Zinc 360 1 (3 depths) 4x 1 isolated location.

Land based contamination was not identified other than exceedances of PAH in two subsurface soil
samples and zinc at one surface soil location.  The source of PAH contamination is likely creosote
timbers and other wharf activities associated with the CCG Base while the source of zinc is likely paint.

Table 8 summarizes the extent of contamination associated with soil.
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Table 8 - Extent of Contamination - PAHs  and Metals in Soil

Issue Comment Recommendation

Horizontal Extent
of Contamination

Only 2 exceedances for PAH; extent not assessed.
Only exceedance for Zinc occurred at 1 location at 3
different depths.

Further on site PAH delineation
required.

Off site impacts? Possible for PAHs given proximity to harbour.
Vertical Extent
of Contamination

Not determined for PAHs although exceedances are at
depth. Only exceedance for Zinc occurred at 1 location
at 3 different depths.

Further on site delineation required for
PAHs.

Summary Contaminant distribution is consistent with identified
sources.

3.7.2 Groundwater

The magnitude of groundwater PAH impacts is shown in Table 9.

Table 9 - Magnitude of PAH Impacts in Groundwater

Parameter CDWQG (μμg/L) # of Samples
Exceeding Criteria Exceedance Factor Trends

Benzo[a]pyrene 0.01 1 140x Only 1 sample analysed.

Benzo[a]pyrene concentrations exceeded CDWQG’s in one groundwater sample at one location.  The
source of contamination is likely creosote timbers and other wharf activities associated with the CCG
Base.  The exceedance may be a result of PAHs on suspended soil in the groundwater sample.

Table 10 summarizes the extent of contamination associated with groundwater.

Table 10 - Extent of Contamination - PAHs  in Groundwater

Issue Comment Recommendation

Horizontal Extent
of Contamination

One exceedance for PAH; extent not assessed. Further on site delineation
recommended.

Off site impacts? Possible given proximity to harbour.
Vertical Extent
of Contamination

N/A for groundwater.

Summary Contaminant distribution is consistent with identified
sources.
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4.0 SPECIAL DFO REPORTING REQUIREMENTS

4.1 Identification of Contaminated Sites

A contaminated site, as defined by the Contaminated Sites Management Working Group, is a site at
which substances occur at concentrations (1) above background levels and pose, or are likely to pose, an
immediate or long term hazard to human health or the environment, or (2) exceed levels specified in
policies and/or regulations.

Table 11 summarises the identified contaminated sites.

Table 11 - Contaminated Site Summary

Potential Area of
Concern/Contaminated Site Source Contaminants of

Concern
Supporting

Documentation NCS Class

PAH contamination in the
subsurface soil, zinc
contaminants in surface soil.

PAHs may be from creosote
timbers used in the
construction of the wharf.
Zinc likely from paint.

PAH, Zinc Lab Samples (see
Figure 3) 2

4.2 National Classification System (NCS) Summary

The NCS Detailed Evaluation Form was developed by the CCME to provide a nationally consistent
ranking of the priority of sites in terms of potential remediation requirements.  The evaluation process
generally considers contaminant sources, exposure pathways, and potential human and environmental
receptors, but is not intended to be used as a risk assessment tool.  The scoring system reflects the
concentrations and potential exposures of contaminants in relation to generic CCME remediation
criteria, though some flexibility is provided for site-specific factors by the inclusion of Special
Consideration scores, which can be either negative or positive.  Final site scores are categorised as
follows:

Table 12 - NCS Scoring Summary

Total Score Class Risk Potential Action Required
70-100 Class 1 High Yes
50-69 Class 2 Medium Likely
38-49 Class 3 Medium-Low May Be
37 Class N Low Not Likely

Estimated Score > 15 Class I Insufficient Information Insufficient Information



ESTIMATED EXTENT OF SOIL CONTAMINATION
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PETER'S WHARF
SAINT JOHN, NB
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The NCS Detailed Evaluation Forms for the subject property are presented in Appendix D and a scoring
summary is presented in Table 13 below.  The site obtained a score of 56  10 and is classified as
Class 2, medium risk potential, action likely required.

Table 13 - NCS Detailed Evaluation Form

Factor Categories Category Score Estimated Score Total Category Score Total Estimated Score

I
Contaminant
Characteristics

22 5 22 +5

II Exposure Pathways
A   Groundwater 11 0
B   Surface Water 8.45 0.25
C   Direct Contact 3 0

Total 23.45 0.25 22.45 +0.25
III Receptors

A   Human and Animal 6 0
B   Environment 6 5

Total 12 5 12 +5
56 +10

Total Score for this Site Estimated Score for SiteClassification
Class 2

4.3 Water Lot Classification Using the Aquatic Sites Classification

The Marine and Aquatic Site Ranking method was not conducted at this site since the site does not
include a waterlot.

4.4 RPIS

Information related to the DFO’s Contaminated Sites Database is provided in Appendix C.

5.0 CONCLUSIONS

Based on the information gathered and on observations made during this investigation the Phase II
Environmental Site Assessment has revealed the following evidence of environmental contamination.

Results are as follows:

All soil and water samples analyzed for BTEX/TPH, metals, and mercury were below CCME
Guidelines, with the exception of:

 zinc in surface soil at one location and 3 depths, and
 PAHs in 2 depth soil samples and benzo[a]pyrene in groundwater at one location.
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The CCME National Classification System (NCS) detailed evaluation form was updated and the site was
classified as Class 2, action likely required with a Final Score of 56  10. The Marine and Aquatic Site
Ranking method was not conducted since the site does not include a waterlot.

6.0 CLOSURE

This report has been prepared for the sole benefit of Public Works and Government Services Canada and
the Department of Fisheries and Oceans. The report may not be relied upon by any other person or
entity without the express written consent of Jacques Whitford Environment Limited (JWEL), Public
Works and Government Services Canada, and Department of Fisheries and Oceans.

Any use which a third party makes of this report, any reliance on decisions made based on it, are the
responsibility of such third parties.  JWEL accepts no responsibility for damages, if any, suffered by any
third party as a result of decisions or actions made based on this report.

Some of the information presented in this report was provided through existing documents and
interviews.  Although attempts were made, whenever possible, to obtain a minimum of two
confirmatory sources of information, JWEL in certain instances has been required to assume that the
information provided is accurate.

The conclusions and recommendations presented represent the best judgement of the assessor based on
current environmental standards and on the site conditions observed during the field work.  Due to the
nature of the investigation and the limited data available, the assessor cannot warrant against
undiscovered environmental liabilities.

The conclusions are based on results from specific testing and/or sampling locations, and can only be
extrapolated to an undefined limited area around these locations.  The extent of the limited area depends on
the soil and groundwater conditions, as well as the history of the site reflecting natural, construction and
other activities.  In addition, analysis has been carried out for a limited number of chemical parameters, and
it should not be inferred that other chemical species are not present.

Should additional information become available, JWEL requests that this information be brought to our
attention so that we may re-assess the conclusions presented herein.  This report was prepared by Paul
Paulin and reviewed by Clayton Barclay, P.Eng., PhD.

Paul Paulin, P.Eng., CESA Clayton Barclay, P.Eng., PhD.
Site Assessor Senior Reviewer



APPENDIX A

ASSESSOR QUALIFICATIONS



Clayton Barclay PhD., P.Eng. is Manager of Environmental Engineering for New Brunswick.  He has
reviewed over 400 Phase I, II and III Environmental Site Assessments (ESAs), numerous environmental
compliance audits, risk assessment and remedial action plans.   He co-ordinated and reviewed over 100
Phase I/II•s in four months for the NAVCAN/Transport Canada property transfer and was project
manager for recent PWGSC Phase I/II  ESA program for 70 DFO sites in PEI, NB.  He is experienced at
co-ordinating large reports in a short time frame, having been the Technical and/or Reporting Manager
for the Environmental Cleanup studies at CFB Goose Bay, CFB Moncton and for the Phase II/III ESA
for US Naval Facility at Argentia.  He is currently QA/QC manager for two large projects on the Sydney
Tar Ponds, NS.

Paul D. Paulin, P. Eng., CESA. Participated in over 125 Phase I and Phase II  Environmental Site
Assessments for numerous industrial, commercial, residential, and undeveloped sites across New
Brunswick, for many clients including the Saint John Port Corporation, Canada Post Corporation, N.B.
Department of Environment, Canada Mortgage and Housing, Brookville LePage Johnson Controls,
Royal Bank of Canada, Canadian Imperial Bank of Commerce, TDL Group Ltd., Public Works, Esso
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GLOSSARY OF TERMS AND LIST OF ACRONYMS
Screening Levels:  Atlantic RBCA for PHC Impacted Sites in Atlantic Canada Version 3 User Guidance, July 2012
Tier I ESLs: Appendix 2 Tier I RBSLs: Appendix 3 Tier II PSSLs: Appendix 4 Tier II SSTLs: ARBCA v.3

Petroleum Hydrocarbons and Fraction Codes
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
mTPH = Modified Total Petroleum Hydrocarbons
TPH = Total Petroleum Hydrocarbons
*F3 results are approximated using C>16 – C32 in Atlantic Canada. 
F3 is calculated by adding the two fractions.  If only one of the fractions is below its RL, F3 equals the concentration of the other fraction.  If 
both fractions are below their RLs, the F3 concentration will be reported as less than the higher RL.

LIST OF ACRONYMS
AC CDC = Atlantic Canada Conservation Data Centre NBHN = New Brunswick Hydrographic Network
AST = Aboveground Storage Tank PAH = Polycyclic Aromatic Hydrocarbon
B[a]P PEF = Benzo(a)pyrene Potency Equivalence Factor PCB = Polychlorinated Biphenyl
B[a]P TPE = Benzo(a)pyrene Total Potency Equivalents PHC = Petroleum Hydrocarbons
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes PEF = Potency Equivalence Factor
CCME = Canadian Council of Ministers of the Environment PID = Property Identification
COPC = Chemical of Potential Concern PIRI = Partnership in RBCA Implementation
CSA = Canadian Standards Association ppm = Parts Per Million
CWS = Canada Wide Standards QA/QC = Quality Assurance / Quality Control
DELG = Department of Environment and Local Government RBCA = Risk Based Corrective Action
EPC = Exposure Point Concentration RBSLs = Risk Based Screening Levels
ERA = Ecological Risk Assessment RDL/RL = Reporting Detection Limit/ Reporting Limit
ESA = Environmental Site Assessment RPC = Research and Productivity Council
ESL = Ecological Screening Level RPD = Relative Percent Difference from the mean
F4? = Sample did not return to baseline at C32, F4 may be present SAR = Species At Risk
FD = Field Duplicate SCC = Standards Council of Canada
GPS = Global Positioning System SNB = Service New Brunswick
HHRA = Human Health Risk Assessment SoQG = Soil Quality Guideline
IACR = Index of Additive Cancer Risk SSTL = Site-Specific Target Level
LD = Laboratory Duplicate TPH = Total Petroleum Hydrocarbons
LRA = Limited Remedial Action UCL = Upper Confidence Limit
mbgs = Metres Below Ground Surface USEPA = United States Environmental Protection Agency
N/A = Not Applicable UST = Underground Storage Tank
NAD83 = North American Datum of 1983 VEC = Valued Environmental Component
NB = New Brunswick VOC = Volatile Organic Compound

LABORATORY RESEMBLANCE CODES
AG =  Aviation Gasoline OP = One Product (unidentified)
ARO. = Aroclor PAH = Possible PAHs Detected
FO = Fuel Oil Fraction PG = Possible Gasoline Fraction
FO.LO = Fuel Oil and Lube Oil Fraction PLO = Possible Lube Oil Fraction
G = Gasoline Fraction PWFO = Possible Weathered Fuel Oil Fraction
LO = Lube Oil Fraction PWG = Possible Weathered Gasoline Fraction
MIXTURE = Mix of Aroclors 1242, 1254, and1260 TO = Transformer Oil
ND = Not Detected UP = Unknown Peaks/Unidentified Compounds
NR = No Resemblance (not petrogenic in origin) VOCS? = Interference from VOCs
NRFR = No Resemblance in the Fuel Oil Range (C>10-C21) WFO = Weathered Fuel Oil Fraction
NRLR = No Resemblance in the Lube Oil Range (C>21-C32) WG = Weathered Gasoline Fraction

CWS Fraction TPH Fraction Product Type
F1 C6 - C10 Gasoline
F2 C>10 - C16    Diesel No.2 Oil
F3*  C>16 - C21

C>21 - C32 No. 6 Oil
F4 C>32 - C50
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Executive Summary

Stantec Consulting Ltd. (Stantec) was retained by Saint John Development Corporation to 
conduct a Phase III Environmental Site Assessment (ESA) at the site of the proposed Fundy 
Quay development (herein referred to as the “site”) located on Water Street in Saint John, New 
Brunswick. The assessment work presented in this report is intended to evaluate the 
environmental suitability of the site for the proposed land use and to support a determination of 
potential remediation costs to address environmental impacts.

The Fundy Quay development site consists of a six-acre parcel of land intended for mixed 
residential and commercial land use.  The development will encompass the existing Water 
Street public parking lot and the Canadian Coast Guard base located to the south of Market 
Slip.

Previous assessment work completed on the site between 2002 and 2010 revealed 
environmental impacts in soil and/or groundwater associated with petroleum hydrocarbons
(PHCs), polycyclic aromatic hydrocarbons (PAHs) and trace metals.  Under the proposed 
development concept, ground disturbance and excavations are anticipated.

Work completed in the course of this assessment included a preliminary screening of historical 
assessment results along with soil and groundwater sampling and laboratory analysis programs.
Historical results were evaluated against published screening levels for the protection of both 
human and ecological (environmental) health prior to field implementation to confirm the 
assessment approach. The field sampling locations included areas of documented 
environmental impacts along with other areas where ground disturbance may occur.

The results of the assessment work revealed that petroleum hydrocarbons are present in soil at 
concentrations exceeding the screening levels for residential land use in at least three areas of 
former petroleum storage and/or underground oil/water separators on the Canadian Coast 
Guard base and in the area of the Water Street public parking lot.  In many instances 
observations of PHCs in soil exceeding the screening levels were associated with the potential 
presence/interference from PAHs in the samples.  The highest PHC concentrations in soil were 
observed in heterogeneous fill materials in the area of the Shop Building and the Water Street 
public parking lot, with the observed depths of impact across the site ranging from within 1 m to 
6 m or more below ground surface.  PHC concentrations that were observed in groundwater in 
2013 were relatively low compared to screening levels.

PAH impacts in soil appear to be widely distributed with concentrations exceeding screening 
levels (typically one order of magnitude or more greater than screening levels) at depths of up to 
6 m or more.  Exceedances of the PAH screening levels appear to be associated with a number 
of sample locations in the eastern part of the site and at depth within the northern half of the 
Canadian Coast Guard base. These areas coincide with areas that were developed prior to the 
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early 1800s and subsequently lost to a number of fires, including the Great Fire in 1877. PAH 
concentrations that were observed in groundwater in 2013 were low relative to screening levels.

Several trace metals at concentrations exceeding the screening levels (typically within one order 
of magnitude of screening levels) were found in soils of various depths across the site, 
suggesting heterogeneity within the fill layers.  Metal impacts were observed in shallow (<1.5 m 
depth) and deeper soils on both the Canadian Coast Guard base and in the Water Street public 
parking lot.

On the basis of the assessment results, further action will be required to manage the observed 
impacts under the proposed development concept.  Potential actions include remediation of the 
impacts to meet the prescribed screening levels or alternatively, further assessment to define 
appropriate risk management options.  Remediation of all impacts is likely to be both impractical 
and very expensive, and as such, a number of risk management recommendations are 
presented in this report.

The statements made in this Executive Summary are subject to the same limitations included in 
the Closure Section, and are to be read in conjunction with the remainder of the report.
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1.0 Introduction

Stantec Consulting Ltd. (Stantec) was retained by Saint John Development Corporation to 
conduct a Phase III Environmental Site Assessment (ESA) at the site of the proposed Fundy 
Quay development (herein referred to as the “site”) located on Water Street in Saint John, New 
Brunswick (Drawing 1, Appendix A).

The Fundy Quay development site consists of a six-acre parcel of land intended for mixed 
residential and commercial land use.  The development will encompass the existing Water 
Street public parking lot and the Canadian Coast Guard base located to the south of Market Slip
(Drawing 2, Appendix A).

Previous assessment work completed on the site between 2002 and 2010 revealed 
environmental impacts in soil and/or groundwater associated with petroleum hydrocarbons, 
polycyclic aromatic hydrocarbons and trace metals. Under the proposed development concept, 
ground disturbance and excavations are anticipated.  Details on the development concept (i.e.,
location and extent of excavations) were limited at the time of this report.

The assessment work presented in this report is intended to evaluate the environmental 
suitability of the site for the proposed land use and to support a determination of potential 
remediation costs to address environmental impacts. Information on potential remediation costs 
are presented in a separate report.  Assessment of ongoing operations and activities on the site 
was beyond the scope of this assessment.
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2.0 Background

2.1 Historical Land Use

Historical information for the Fundy Quay site indicates that the lands associated with the site 
were lying below the high water line of the harbour circa 1783.  By 1837, Water Street had been 
established through infilling and a number of wharves extended from Water Street into the 
harbour. Buildings and structures contained within the limits of the site were reportedly lost to 
fires on more than one occasion, including the Great Fire of June 20, 1877.   

Survey mapping from 1923 indicates that a number of properties existed within the current 
Water Street public parking lot extending to the west along South Market Wharf. An air photo 
from 1935 reportedly shows evidence of wharves remaining to the west of the Water Street 
public parking lot which at the time was fully covered with buildings.  

Records show that the Canadian Coast Guard base was developed in the late 1950s with 
construction of wharf structures along its perimeter and infilling of the land.  While some 
buildings remained on the Water Street public parking lot site in the early 1960s, all buildings 
had been removed and parking lot improvements made by the early 1980s.

Additional details on the history of the site, including information on specific business 
enterprises (i.e., coal dealer) are contained in the report entitled Historical Review for the City of 
Saint John property located at 3 Water Street (deStecher Appraisals Ltd., 1999).

Environmental conditions and the presence of environmental impacts may be influenced by 
historical use of the lands and activities within the surrounding urban environment.  In this
instance, both point and non-point sources of impacts may be anticipated. Potential point 
sources for environmental impacts include such things as underground storage tanks.  Non-
point sources may include historical fires and infilling activity (i.e., source and nature of fill).    

2.2 Previous Environmental Reports  

Previous environmental assessment work for the site was documented in a series of reports 
provided by Saint John Development Corporation.  The reports included:

Phase I Environmental Site Assessment, Coast Guard Facility, Peter’s Wharf, Saint 
John, NB.  Jacques Whitford Environment Limited for Public Works and Government 
Services Canada, June 18, 2001.

Phase II Environmental Site Assessment, Saint John Coast Guard Base, Saint John, 
New Brunswick.  Jacques Whitford Environment Limited for Public Works and 
Government Services Canada, March 25, 2002.

Limited Environmental Investigation, Canadian Coast Guard Base, Saint John, New 
Brunswick.  Dillon Consulting for Conquest Engineering Limited, April 27, 2006.
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The Phase I ESA (2001) for the Canadian Coast Guard base reported that the handling and 
storage of petroleum products, oily wastewater from maintenance facilities, and historical 
maintenance of buoys constituted potential sources of environmental impacts on the property.  

The Phase II ESA (2002) for the base revealed impacts in soil and/or groundwater from 
petroleum hydrocarbons (PHCs) and polycyclic aromatic hydrocarbons (PAHs) in the vicinity of 
potential source areas (i.e., former underground storage tank (UST) site). Impacts from trace 
metals were also identified as isolated occurrences in soil.  In spite of the presence of PHC 
impacts, only the PAH and trace metal impacts were reported to exceed environmental quality 
criteria for the existing commercial land use.   

The Limited Environmental Investigation (2006) completed by Dillon was undertaken in 
conjunction with a geotechnical investigation of the larger development site that also included 
the Water Street public parking lot and an area to the north near Market Slip.  The results of the 
work were complementary to prior work and revealed impacts from PHCs and PAHs within the 
Water Street public parking lot, and PAH impacts at two locations on the Canadian Coast Guard 
base.  PHC and PAH concentrations were reported to exceed environmental quality criteria for 
residential land use at three sample sites within the Water Street public parking lot and near the 
Emergency Marine & Helicopter Hanger building. 

The results from the previous environmental assessment work have been integrated into this 
assessment.  Additional details on the historical results are presented in Section 5.0. 
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3.0 Site Description

3.1 Subject Property

The subject property or site is located to the west of Water Street and south of Market Slip.
Saint John Harbour borders the site to the west. The Property Identification numbers (PID Nos.) 
as available from Service New Brunswick for the properties within the assessment area are 
summarized in Table 1. The approximate limits of the site are shown on Drawing 2,
Appendix A. 

Table 1 Properties Within Assessment Area
Current Property Owner PID No(s).
City of Saint John 55209159, 55011894, 55209167
City of Saint John (South Market Wharf) 55006886
City of Saint John (Ward Street) None
City of Saint John (Peter’s Wharf) None

The site measures approximately six acres and contains a number of buildings.  The buildings 
associated with the Canadian Coast Guard base include the Administration building, the Marine 
Emergency & Helicopter Hanger, a Shop Building, and a Buoy Shed.    Areas surrounding the 
buildings are predominantly asphalt covered and used for storage of navigational buoys, 
emergency response equipment, anchors, bulk fuel storage, and parking.   

A small Attendant Parking Booth is located at the entrance to the paved Water Street public 
parking lot. A landscaped area abuts the Water Street public parking lot to the north. 

3.2 Adjoining and Neighbouring Properties

Adjacent land use consists of commercial land use to the north, east, and south, and residential 
land use (upper floor apartments) to the east.  Market Slip and Market Square, a large retail 
complex containing restaurants, retail stores, library and a museum, are located immediately to 
the north.  Commercial properties with upper floor residential apartments are located 20 m to 
the east across Water Street. Another slip and a parking lot border the site to the south.

3.3 Groundwater, Topography and Drainage

Regional drainage (anticipated groundwater flow direction) is to the west toward Saint John 
Harbour.  Tides may locally influence groundwater depths and flow patterns near the harbour 
through the tidal cycle.

The surface of the site is relatively flat with a lower lying area in the Water Street public parking 
lot (along Ward Street) with surface elevations an estimated 1 m below the majority of the 
Canadian Coast Guard base.  The landscaped area to the north of the public parking lot is 
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slightly elevated with the ground surface an estimated 1 m higher than the Canadian Coast 
Guard base.  Previous work on the Canadian Coast Guard base reported that the elevation of 
the wharf deck is 9.75 m +/- or 32 feet +/- (LWOST datum).   

Water and sewer services in the local area are provided by the City of Saint John infrastructure 
systems.  A number of catch basins located on the site intercept local drainage.  Some local 
surface drainage is expected to discharge to the harbour.   

3.4 Ecological Habitat

Table 2 identifies observed ecological habitat within 200 m of the site.  The habitat was 
assessed by Heather Button, B.Sc. using available mapping. Additional details on ecological 
screenings in the management of contaminated sites are provided in Section 4.0. 

Table 2 Ecological Habitat Within 200 m of the Site
Habitat Type Is Habitat Present? Habitat Location Data source

Wetland No mapped wetlands are 
present within 200 m. None GeoNB wetland mapping 

(http://geonb.snb.ca/geonb)  

Aquatic
(marine) 
habitat

Site lies near the mouth of 
Saint John River, on the edge 

of Saint John Harbor.
Adjacent SNB NB Hydro NetworkGIS 

Servers\ArcGIS (http://geonb.snb.ca)  

Forested 
habitats

Significant forested habitat 
was not identified within 200 

m.   
None

Aerial interpretation GeoNB Basemap 
Enhanced Imagery GIS 

Servers\ArcGIS  (http://geonb.snb.ca)  

Grassland 
habitats

Significant grassland habitat 
was not identified within 200 

m.   
None

Aerial interpretation GeoNB Basemap 
Enhanced Imagery GIS 

Servers\ArcGIS  (http://geonb.snb.ca) 

Provincial or 
National parks, 
or ecological 

reserves

Provincial or National parks, or 
ecological reserves were not 

identified within 200 m.
None

SNB Provincial Themes
http://www.snb.ca/gdam-
igec/e/2900e_1e_i.asp

Known rare, 
threatened or 
endangered 

species

Atlantic salmon (Outer Bay of 
Fundy Population) spawn and 
mature in Saint John River.  

This species may be found in 
the vicinity of the site during 

migration periods (spring and 
fall).  Atlantic salmon (Outer 
Bay of Fundy Population) is 
ranked as Endangered by 
COSEWIC, but does not 
currently have a SARA 

schedule or status designation. 
No other species are known to 
occur within 200 m.  Likelihood 
is low based on aerial imagery, 

as no unusual or rare 
terrestrial habitat is evident, 

and the area is highly 
developed.  However, ACCDC 

was not consulted.

Adjacent
Aerial interpretation of habitat 

conditions in the vicinity of the site 
(http://geonb.snb.ca
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Table 2 Ecological Habitat Within 200 m of the Site
Habitat Type Is Habitat Present? Habitat Location Data source

Other critical or 
sensitive 
habitat

Environmentally sensitive 
areas are not designated in the 

area.  The area is highly 
developed and sensitive 

habitats are not evident on 
imagery.

None
SNB Provincial Themes (ESAs)

http://www.snb.ca/gdam-
igec/e/2900e_1e_i.asp

Other local or 
regional 
receptor 
habitat 

concerns

Potential impacts appear to be 
localized. None

Aerial interpretation of habitat 
conditions in the vicinity of the site 

(http://geonb.snb.ca
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4.0 Regulatory Framework

4.1 Contaminated Sites Management Process

The Guideline for the Management of Contaminated Sites, Version 2.0 New Brunswick 
Department of Environment and Local Government (NBDELG), October 2003 contains a 
Contaminated Sites Management Process. The management process reflects the desire of the 
NBDELG to move the remediation of contaminated sites into a risk-based management 
approach rather than depending on generic clean-up values.  The guideline was issued in 
conjunction with a number of technical supporting documents, including the Atlantic RBCA 
(Risk-Based Corrective Action) for Petroleum Impacted Sites in Atlantic Canada Version 3 User 
Guidance (July 2012)  issued by the Atlantic Partners in RBCA (Risk Based Corrective Action) 
Implementation (PIRI).  

4.2 Screening Levels 

The Atlantic RBCA User Guidance for Petroleum Impacted Sites in Atlantic Canada, 
(Version 3.0, July 2012) was used to evaluate petroleum hydrocarbon (PHC) concentrations
that were detected in soil and groundwater. 

The results of the Site Assessment and Tier I/II Checklist presented in Appendix B reveal that 
the human health Tier I RBSLs are appropriate for screening of potential human health 
exposures with future residential land use.  Some of the mandatory conditions and default site 
characteristics (i.e., presence of open sumps in buildings) should be reviewed where risk 
management or remedial action is indicated from the assessment.

Site characteristics used to select screening levels considered in this assessment are presented 
in Table 3. The applicability of Ecological Screening Levels (ESLs) is outlined in Table 4. 

Table 3 Screening Level Selection Based on Source, Pathways, and Receptors

Criteria Applicable Selection Rationale

Receptor Residential (most 
sensitive future use)  

Existing land use consists of commercial use only. Proposed 
land use will include residential occupancy.  Commercial 
and residential properties neighbour the site, with residential 
use expected within 30 m of site.

Groundwater Use Non-potable Potable water in the area is supplied by the municipal water 
distribution system. No potable wells expected.

Soil Type Coarse-grained Coarse-grained soil was observed (predominant). 

Source Diesel/#2 oil and #6/Lube 
oil

Laboratory resemblance indicates hydrocarbon mixtures 
typically in the fuel oil and/or lube oil range.  Interferences 
from possible PAHs are common. Diesel/#2 oil RBSLs are 
protective.

Depth of Impacts Varies Some impacts within or near 1.5 m depth below ground 
surface, while others are deeper. 
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Table 3 Screening Level Selection Based on Source, Pathways, and Receptors

Criteria Applicable Selection Rationale

Depth of Groundwater Varies Water levels vary with proximity to Saint John Harbour and 
tidal cycle. 

Preferential Pathways Potential
Preferential pathways include buried utility corridors such as 
water and sewer lines associated with buildings and catch 
basins.  

Table 4 ESL Applicability Within 200 m of the Site

Pathway Are ESLs 
Applicable? Rationale

Protection of Plants and Soil Invertebrates; 
Direct Soil Contact (Table 1a)* No

Potential impacts may be present within 1.5 m of 
ground surface; however, current built environment 
is not considered potential ecological habitat.

Protection of Wildlife (mammals and birds) 
and Livestock; Soil and Food Ingestion 
(Table 1b)*

No Agricultural habitat was not identified within 200 m
of the site.

Plant and Invertebrate Direct Contact with 
Shallow Groundwater (Table 2)* No

Groundwater may be located within 3 m of ground 
surface, however, current built environment is not 
considered potential ecological habitat.

Protection of Freshwater and Marine Aquatic 
Life from groundwater and surface water 
impacts (Table 3a or Table 3b)*

Yes Saint John Harbour (marine aquatic habitat) 
borders the site.

Protection of Freshwater and Marine Aquatic 
Life from sediment impacts (Table 4)* No Assessment of sediment and surface water is 

beyond the scope of this Phase III ESA.  

*Table references based on Atlantic RBCA Version 3 (July 2012) User Guidance (Appendix 2)

Atlantic PIRI currently provides screening levels only for petroleum hydrocarbons. As such, for 
non-petroleum hydrocarbon chemicals of potential concern (COPC), Stantec has referenced
screening levels published by the following agencies, in order of preference:

Canadian Council of Ministers of the Environment (CCME): online Soil Quality Guideline 
database (http://ceqg-rcqe.ccme.ca/, accessed March 2013) 

Alberta Environment: Alberta Tier 1 Soil and Groundwater Remediation Guidelines
(December 2010).

OMOE: Rationale for the Development of Soil and Groundwater Standards for Use at 
Contaminated Sites in Ontario (April 2011).

United States Environmental Protection Agency (USEPA): online database 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/,
accessed March 2013.
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Consistent with the Atlantic PIRI approach, screening levels were selected for the protection of 
both human and ecological (environmental) health. The presence of non-petroleum hydrocarbon 
COPCs is considered a Tier III assessment under current provincial guidance.
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5.0 Development of Work Plan

5.1 Objectives and General Approach

The overall objective of the current assessment work was to obtain an appropriate level of site 
characterization necessary to evaluate the environmental suitability of the site for the proposed 
land use and to support a determination of potential remediation costs to address documented 
environmental impacts.  It is anticipated that remedial action plans and other assessments will 
be required to address the observed environmental impacts or COPCs.  Remediation 
requirements and potential risk management approaches should be revisited as development 
plans materialize.

In order to advance the assessment objective, sampling and testing of soil and groundwater, 
including potential COPCs, was completed.  The testing locations included areas of 
documented environmental impacts along with other areas where ground disturbance may 
occur.  Where possible, attempts were made to delineate documented impacts within the scope 
of work. Additional delineation may be required under the NBDELG Contaminated Sites 
Management Process.

Site assessment information previously presented by Jacques Whitford (2002) and Dillon (2006) 
are referenced and evaluated in this report.  Changes to environmental quality guidelines or 
screening levels since the original assessment work have been considered in the course of this
assessment. 

The assessment approach incorporates screening of COPCs against current guidelines 
protective of human and ecological health.  The results of the screening provide the basis upon 
which remedial action plans may be defined. 

5.2 Preliminary Screening and Recommended Work Plan

A number of areas having potential environmental concerns were identified in the previous 
assessment work.  A preliminary screening of the previous results was conducted prior to field 
implementation to confirm the assessment approach, including the locations for environmental 
sampling and testing.  The results of the preliminary screening are presented in Table 5.
Compiled analytical results along with current screening levels are provided in Appendix C.
Sampling locations are illustrated on Drawing 3, Appendix A.
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Table 5 Preliminary Screening and Recommended Work Plan

Area of Potential Environmental Concern Preliminary Screening Results (based on 
Phase II ESA and Environmental Sampling) Sampling Program to Address Concern

Water Street Public Parking Lot

PHC and PAH detected in soil and / or 
groundwater.
Previous drilling to depths ranging between 6 m 
and 8 m depths.

PHC concentrations in soil at BH-04 and BH-05
exceed RBSL (residential).  Impacts detected at 2 
m and 4 m depths, respectively.
PAH concentrations in soil at BH-05 exceed 
SoQG HH and EH.  Impacts detected at 4 m 
depth.
No metals analysis completed.

Scope:  2 boreholes with monitoring wells up to 6 
m depth:  13MW-01, 13MW-02
Analytical Program:  PHC, PAH, Metals

Former Underground Storage Tank (UST) Site (north of Buoy Shed)

PHC and PAH detected in soil and / or 
groundwater.
Previous drilling to depths of 6 m.

PHC concentrations in soil at MW1 and MW2 
exceed RBSL (residential).  PHC concentration in 
groundwater at MW2 exceeds ESL GW AL. 
Impacts also detected at MW3.  Impacts in soil
detected within 1 m and at 6 m depth (MW2).
PAH concentrations in soil at MW2 exceed SoQG 
HH and EH.  Impacts detected at 5.5 m depth.
No metals analysis completed.

Scope:  2 boreholes with monitoring wells to 
depth of 6 m:  13MW-03, 13MW-04   

Analytical Program: PHC, PAH, Metals 

Shop Underground (U/G) Oil Water Separator (north end of Shop Building)

PHC detected in soil and groundwater.
Elevated metals (zinc, vanadium) detected in soil.
Previous drilling depths to 6 m.

Trace PHC concentrations in soil at MW7.  
Impacts detected within 1 m and at 3.5 m depth.
PHC concentration in groundwater at MW7 
exceeds ESL GW AL.
No PAH analysis completed.
Metal (vanadium, zinc) concentration in soil at 
SS3 exceeds SoQG HH and/or EH.  Impacts 
within 1 m depth.

Scope:  2 boreholes with monitoring wells to 
depth of 6 m: 13MW-05, 13MW-06
Analytical Program: PHC, PAHs, Metals
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Table 5 Preliminary Screening and Recommended Work Plan

Area of Potential Environmental Concern Preliminary Screening Results (based on 
Phase II ESA and Environmental Sampling) Sampling Program to Address Concern

Marine Emergency & Helicopter Hanger Underground (U/G) Oil Water Separator (west side of building)

PHC and PAH detected in soil and / or 
groundwater.
Previous drilling to depths ranging between 6 m 
and 14 m.

PHC concentrations in soil at MW5 exceed RBSL 
(residential).  Impacts detected within 1 m and at 
2.5 m depth.
PHC concentration in groundwater at MW5 
exceeds ESL GW AL.
PAH concentrations in soil at MW5 and BH-06 
exceed SoQG HH and EH.  Impacts detected at 2 
m and 3 m depth.
PAH concentration in groundwater at MW5 
exceeds WQG E.
No metals analysis completed.

Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-07

Analytical Program:  PHC, PAH, Metals

Helicopter Pad Former Underground Storage Tank (UST)  

PHC detected in soil.
Previous drilling to depths ranging between 6 m 
and greater than 15 m.

Trace PHC concentrations in soil at MW4.  
Impacts detected within 1 m depth.
No PAH analysis completed.
No metals analysis completed.

Scope:  Re-sample MW4.

Analytical Program: PHC

Other Areas of Interest

Heating Plant:  Baseline information only No information available
Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-08  
Analytical Program:  PHC, PAH + Metals

Administration Building:  Baseline information only No information available
Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-09  
Analytical Program:  PHC, PAH + Metals
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Table 5 Preliminary Screening and Recommended Work Plan

Area of Potential Environmental Concern Preliminary Screening Results (based on 
Phase II ESA and Environmental Sampling) Sampling Program to Address Concern

North of Helicopter Pad:  Baseline information 
only

Previous testing in the area for PHC.  No PHC 
detected.

Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-10  
Analytical Program:  PHC, PAH + Metals 

Northwest corner:  Baseline information only
Previous testing in the area for Metals.  Metal 
(vanadium) concentration in soil exceeds SoQG 
HH at BH-11. Impacts within 1 m depth.

Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-11  
Analytical Program:  PHC, PAH + Metals

Northern property boundary adjacent to Market 
Slip:  PAH detected in soil at BH-12.

PAH concentration in soil at BH-12 exceeds most 
conservative SoQG EH (protection of FAL).
Impacts detected at 5.5 m depth.

Scope:  1 borehole with monitoring well to depth 
of 6 m:  13MW-12
Analytical Program:  PHC, PAH + Metals

Notes: 

Conceptual development plan was not available at the time of preparation of work plan.  Additional assessment (including delineation) and/or remediation 
may be required to obtain regulatory closure under NBDELG Contaminated Sites Management Process.  

List of Acronyms (refer to Glossary of Terms and List of Acronyms and Appendix C for details):  HH = human health; EH = ecological (environmental) 
health; GW AL = groundwater protective of aquatic life; WQG E = water quality guideline protective of ecological receptors; FAL = freshwater aquatic life.
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5.3 Field Investigation

Stantec personnel were on-site over several days between January 28 and February 25, 2013
to complete the assessment work.  Specific field investigation tasks included underground utility 
clearances, borehole drilling and monitoring well installation, level surveying and tie-ins, and 
groundwater monitoring and sampling. Details on field methodologies are summarized in 
Appendix D.

A private underground utility locate contractor was engaged by Stantec to assist in obtaining
utility clearances prior to drilling. A total of 12 boreholes were proposed to nominal depths of 6 
m below ground surface.  Some adjustments in borehole depths were made during the field 
investigation with final depths ranging from 6 m to 9 m below ground surface.

5.4 Field and Laboratory Program

The field and laboratory program completed during the assessment is summarized in Table 6.

Table 6 Field and Laboratory Program

Analytes 
(media)

Type of 
Sampling

Samples 
Submitted Sample IDs

QA/QC Samples

Original
Duplicates

Lab Field

PHCs (soil) Boreholes 21

13MW-01
through 

13MW-12
(selected 
samples)

13MW01 
SS3 

13MW02 
SS2 

13MW09 
SS3

13MW01 
SS3 LD 

13MW02 
SS2 LD 

13MW09 
SS3 LD

NA

PHCs 
(groundwater) Monitoring wells 11

13MW-01
through 

13MW-12
(except 13MW-

5, -11, -12), 
MW2 and 

MW4 

13MW01 13MW01 LD NA

PAHs (soil) Boreholes 12

13MW-01
through 

13MW-12
(selected 
samples)

13MW-02
SS6 

13MW-02
SS6 LD NA

PAHs 
(groundwater) Monitoring wells 2 13MW-07 and 

13MW-10 NA NA NA

Metals
(soil) Boreholes 11

13MW-01
through 

13MW-12, 
except 13MW-
04 (selected 

samples)

13MW-01
SS3 

13MW-08
SS3 

13MW-01
SS3 LD 

13MW-08
SS3 LD 

NA

Soil and water samples were analyzed by the accredited Maxxam Analytics Inc. laboratory in Bedford, Nova 
Scotia.  The laboratory used various quality control procedures including analysis of blanks, surrogate 
recoveries, matrix spike recoveries and other activities in addition to the lab duplicates.

MEG Drilling Services completed the drilling program between January 30 and February 4, 2013.
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Groundwater samples were not collected from three monitoring wells (13MW-5, 13MW-11 and
13MW-12) on account of the water in the wells being frozen at the time of sampling.  Level 
surveying of one well (13MW-11) could also not be completed when all other wells were 
surveyed as snow had been piled on top of the well.  
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6.0 Field Observations

6.1 Non-Aqueous Phase Liquids

Free-phase non-aqueous phase liquids or “NAPL” (i.e., petroleum product or other liquid 
chemicals) were not observed during the borehole drilling or groundwater sampling activities.

6.2 Soil

The stratigraphy observed at the borehole locations generally consisted of relatively thick layers 
of coarse-grained soil below asphalt pavements. Shallow soils were characterized as fill 
comprising predominantly sand with varying amounts of gravel and silt.  Silt content within the 
fills was observed to be greater in the eastern part of the site (Water Street public parking lot
area) and at depth.  Shallow soils within the limits of the Canadian Coast Guard base were 
generally sand with gravel with occasional cobbles.   

Evidence of wood and debris (i.e. bricks) was observed throughout the fill materials underlying 
the Water Street public parking lot extending to depths of more than 9 m below ground surface.
Wood and debris were also observed in the deeper fill layers on the Canadian Coast Guard 
base located at a depth of 4 m or more.

Practical refusal to further penetration with the auger was observed at a depth of approximately 
9 m in the Water Street public parking lot indicating possible bedrock.  Refusal was also 
observed at depths ranging between 6 m and 7 m at select locations on the Canadian Coast 
Guard base, indicating the possible presence of timber wharves. Prior geotechnical 
investigation work on the site indicates bedrock was either inferred or confirmed at depths 
ranging between less than 6 m in the east and more than 19 m to the west.  

Detailed descriptions of the stratigraphy observed at the borehole and monitoring well locations 
are provided in Appendix E.   

Measurement of organic vapours is often used as a screening tool to identify soils that may be
impacted by volatile organic chemicals (i.e., petroleum products). Where sample recoveries 
permitted, vapour concentrations were measured with a photoionization detector (PID), 
calibrated to isobutylene. Soil vapour concentrations may vary with contaminant type and age, 
soil type, moisture content and organic matter content.  The measured soil vapour 
concentrations are intended to provide only a qualitative indication of potential impact levels 
associated with volatile organics and are not necessarily directly correlated with soil analytical 
results.

There are no regulatory criteria for organic vapour concentrations, however, elevated vapour 
concentrations are generally indicative of the presence of volatile organics. Vapour readings 
were used as a guide in the selection of soil samples for laboratory analysis.
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Peak organic vapour concentrations in the range of approximately 16 ppm to 92 ppm were 
observed in the Water Street public parking lot (13MW-02) and on the Canadian Coast Guard 
base (13MW-03, 13MW-04) at depths ranging between 5.5 m and 8 m.  The majority of the 
samples returned relatively low organic vapour concentrations (<3 ppm).

Olfactory evidence (i.e., odour) of potential hydrocarbon impacts was observed in the Water 
Street public parking lot (13MW—01) and on the Canadian Coast Guard base (13MW-03, 
13MW-04) at depths ranging between 4 m and 6 m. The odour associated with one sample 
from 13MW-01 was found to be consistent with a petroleum product (i.e., fuel oil).  An odour 
resembling burnt wood was noted at a depth of approximately 4.5 m on the western edge of the 
Water Street public parking lot (13MW-06).

6.3 Groundwater 

Groundwater elevation data collected during the field investigation are presented in Table 7. 

The measured water levels indicate that groundwater depths vary across the site with local 
influences on groundwater depths (and shallow groundwater flow patterns) near the harbour 
through the tidal cycle. Water levels in the area of the Water Street public parking lot were 
measured at depths ranging from approximately 3 m to 4.5 m below grade.  Water levels on the 
Canadian Coast Guard base were found to be variable with water depths ranging from less than 
2 m to greater than 6.5 m below grade.  Water level fluctuations of more than 4 m were evident 
in a number of monitoring wells located closest to the harbour.
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Table 7 Groundwater Measurements

Well ID
Ground

Elevation 
(m) 

Top of 
PVC 

Casing 
Elevation 

(m) 

Ground-
water Depth 

(m) 

Ground-
water 

Elevation 
(m) 

Ground-
water Depth 

(m) 
Groundwater 
Elevation (m)

Groundwater 
Depth (m)

Groundwater 
Elevation (m)

Groundwater 
Depth (m)

Groundwater 
Elevation (m)

Feb 5, 2013 Feb 6, 2013 Feb 7, 2013 Feb 25, 2013

13MW-01 8.27 8.18 - - - - 3.36 4.82 - -

13MW-02 9.81 9.72 - - - - 4.68 5.04 - -

13MW-03 8.97 8.83 - - - - 3.85 4.98 - -

13MW-04 8.96 8.84 - - 2.76 6.08 2.54 6.3 - -

MW2 9.00 8.96 - - - - 3.56 5.4 3.27 5.69 

13MW-05 8.82 8.76 - - 3.77 4.99 - - - -

13MW-06 8.26 8.19 - - - - 3.48 4.71 - -

13MW-07 8.74 8.61 6.42 2.19 1.63 6.98 - - 3 5.61

13MW-08 9.11 9.01 Dry <2.7 2.17 6.84 2.78 6.23 - -

MW4 8.90 8.88 - - - - 3.59 5.29 1.63 7.25

13MW-09 9.17 9.03 4.7 4.33 3.77 5.26 3.64 5.39 - -

13MW-10 9.00 8.92 6.52 2.4 2 6.92 - - 2.22 6.7

13MW-11 - - Dry Dry 1.83 - - - - -

13MW-12 9.01 8.89 5.15 3.74 2.81 6.08 - - - -

Water levels are measured from the top of the PVC monitoring well casing. 
Elevations are with reference to a temporary benchmark established at the southwest corner of the Administration building foundation (elevation of 10.6 m).
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6.4 Preferential Pathways

Preferential pathways include buried utility corridors for water and sewer lines associated with 
buildings and catch basins associated with storm drainage systems.  Details on the locations 
and extent of all buried utilities were not obtained during this assessment.
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7.0 Laboratory Results

The following sections present a discussion of the analytical results from historical and current 
assessment work in the context of the current screening levels. Available laboratory results are 
presented in Tables C1 through C6, Appendix C along with applicable screening levels 
identified in Section 4.0.

Exceedances of applicable screening levels are identified in these summary tables, with red, 
bolded, and underlined text for ecological exceedances, and orange fill with red text for human 
health exceedances. Exceedances of ecological screening levels are not necessarily indicative 
of an ecological exposure or risk.

7.1 QA/QC

Laboratory certificates of analysis are presented in Appendix F. All samples were submitted 
within prescribed hold times.  

All laboratory QC results were within acceptable ranges.  The laboratory reporting limit for each 
analyte was below its respective guideline. 

Results of the duplicate sampling and analysis programs conducted in 2013 are provided in 
Table 8.

Table 8 Results of the Duplicate Sampling and Analysis Programs

Analytes 
(media)

Duplicate 
Type

Range of 
%RPD

Number of Analytes within 
±50% RPD (soil) ±30% RPD 

(water)

Acceptable 
Duplicate 

Correlation
PHCs
(soil) LD 0% to 27.6 % 12 of 12 Yes

PHCs
(groundwater) LD 0% to 0% 4 of 4 Yes

PAHs
(soil) LD 0% to 42.1% 20 of 20 Yes

PAHs 
(groundwater)

N/A (no 
duplicates)

N/A N/A N/A

Metals
(soil) LD

0% to 27.6% 54 of 54 Yes

The duplicate results agree closely with their corresponding samples and confirm the 
representativeness of the sampling procedures.  There are no firm guidelines for the degree of 
correlation expected between duplicates due to natural heterogeneity in soil type (e.g., grain 
size, clay fraction) and contaminant distribution.  A high RPD can be expected when analyte 
concentrations are close to the analytical detection limit.  However, the values noted above are 
considered to indicate an acceptable duplicate correlation.  All individual parameters in the 
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duplicates were classified the same (either both above or both below guidelines) with the 
exception of vanadium at sample location 13MW-08 (human health), and zinc at sample 
location 13MW-01 (ecological health).

Where laboratory certificates indicate that the chromatograms associated with PHC analysis did 
not return to baseline, it may be necessary to conduct additional analysis for F4 hydrocarbons. 
However, due to limited solubility and volatility, F4 hydrocarbons are relevant only to the direct 
contact pathway, which is restricted to samples collected from 0 to 1.5 mbgs. Thus, although the 
chromatograms did not return to baseline for subsurface samples from 13MW-01 (3.6 to 4.2 
mbgs), 13MW-06 (4.6 to 5.2 mbgs), and 13MW-12 (5.5 to 6.1 mbgs), further testing for F4 was 
not conducted.

Data quality objectives were met and the overall data quality is considered acceptable.  

7.2 Petroleum Hydrocarbons

Concentrations of PHC in soil were below the referenced RBSLs in several samples with the 
exception of Modified TPH in samples recovered from the following locations:

Water Street public parking lot: BH4, BH5 13MW-01, 13MW-02 (Modified TPH 
concentrations up to 3,400 mg/kg)   

Former UST Site (north of Buoy Shed): MW1, MW2 13MW-03, 13MW-04 (Modified TPH 
concentrations up to 870 mg/kg)   

Shop U/G Oil Water Separator (north end of Shop Building): S13MW-06 (Modified TPH 
concentration of 5,200 mg/kg)

Marine Emergency & Helicopter Hanger U/G Oil Water Separator: MW5 (Modified TPH 
concentrations up to 1,100 mg/kg), and

Northern Property Boundary adjacent to Market Slip:  13MW-12 (Modified TPH 
concentration of 2,900 mg/kg).

In addition, samples from BH-4 and 13MW-01 in the Water Street parking lot also contained 
concentrations of benzene greater than the RBSL. Exceedances of the soil ESLs (for direct soil 
contact with ecological receptors) are limited and include F2 and/or F3 hydrocarbons in samples 
from MW1 and 13MW-01. 

PHC impacts in soil exceeding the RBSLs were generally associated with samples where the 
laboratory indicated potential presence/interference from PAHs with the exception of MW1 (0.15
m to 0.75 m depth). Analysis results show indicators of light petroleum products (i.e., gasoline; 
diesel/#2 oil) at sample locations MW1, MW5, BH-4, BH-5 and 13MW-01.  Petroleum product 
sources are not ruled out for other sample locations.         
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Impacts in soil exceeding the RBSLs in the Water Street public parking lot were identified at 
depths ranging from 0.6 m to 4.6 m below ground surface.  Samples collected from 13MW-06 
(near Shop Building) are proximal to, and resemble the impacts in the Water Street public 
parking lot; impacts at 13MW-06 were identified at depths ranging from 1.5 m to 5.2 m.

PHC impacts in soil exceeding the RBSLs near the former UST area (near Buoy Shed) were 
identified at depths ranging from 0.15 m to 6.6 m.  Impacts in soil along the northern property 
boundary at 13MW-12 were confirmed at a depth of 5.5 m.  PHC impacts near the Marine 
Emergency & Helicopter Hanger (MW5) were identified at a depth of approximately 2 m.  

Groundwater samples collected historically and as part of this assessment contained 
concentrations of petroleum hydrocarbons below the RBSLs and the ESLs for direct contact.  
Concentrations of PHC in groundwater were below the ESLs protective of surface water with the 
exception of Modified TPH concentrations in historical samples collected from MW2, MW5, 
MW7 and BH-5.

7.3 Polycyclic Aromatic Hydrocarbons

Concentrations of PAHs above human health and/or ecological screening levels were reported 
for 10 of the 19 analyzed samples. Seventeen of 19 samples contained PAHs at concentrations 
above laboratory detection limits.

The sample locations where exceedences were identified included BH-5, BH-6, MW2, MW5, 
13MW-01, 13MW-03, 13MW-04, 13MW-05, 13MW-08 (ecological exceedance only), and 
13MW-12. The highest concentrations (i.e., BaP TPE > 100 mg/kg) were measured in samples 
from MW5 and 13MW-05.  Samples exceeding screening levels were recovered from depths 
ranging between 2.1 m and 6.6 m below ground surface.

PAH concentrations in the historical groundwater sample from MW5 were below the referenced 
screening levels with the exception of benzo(g,h,i)perlyene and chrysene, which exceeded the 
ecological screening level. Groundwater samples collected in 2013 using low-flow methods 
contained concentrations of PAHs below the laboratory detection limits.

7.4 Metals

Concentrations of metals in soil samples were below the human health screening levels with the 
exception of arsenic, lead, and/or vanadium in surface (<1.5 mbgs) samples from locations 
SS3, BH-8, BH-11, BH-14, 13MW-01 and 13MW-02, and subsurface (>1.5 mbgs) samples from 
13MW-06 and 13MW-08. Exceedances of the human health guidelines were generally located 
in the northern portion of the site.

Exceedances of the ecological screening levels were noted in isolated samples from SS3 (zinc) 
and SBH7, BH-12 lab duplicate (molybdenum), while one or more of the following parameters 
exceeded the ecological screening levels for samples from 13MW-01 and 13MW-06: arsenic, 
copper, molybdenum, nickel, tin, and zinc.
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8.0 Interpretation

An interpretation of exceedances of the screening levels presented in Section 7.0 is provided in 
the following sections.

8.1 Human Health

Exceedances of the PHC RBSLs in soil were identified in at least three areas of former 
petroleum storage and/or underground oil/water separators on the Canadian Coast Guard base.
In many instances observations of petroleum hydrocarbons (i.e., Modified TPH) in soil
exceeding the RBSLs were associated with the potential presence/interference from PAHs. As 
such, the reported concentrations of Modified TPH are not necessarily considered to be an
indication of petroleum-based impacts alone, but rather a mixture or combination of PHCs and 
PAHs. 

Nonetheless, analytical results and field observations from samples collected around the former 
UST site (near the Buoy Shed) are suggestive of petroleum-based impacts at depths extending 
to more than 6.6 m below ground surface.  PHC impacts near the Shop Building, Helicopter 
Hanger and the Water Street public parking lot may also be associated historical petroleum 
storage or oily wastewater (depths up to 5.2 m, 2.7 m and 4.6 m, respectively).

PAH impacts in soil appear to be widely distributed with concentrations exceeding screening 
levels at depths of up to 6.6 m, and may extend deeper. Exceedances of the PAH screening 
levels appear to be associated with a number of sample locations in the eastern part of the site 
and at depth within the northern half of the Canadian Coast Guard base. These areas coincide 
with areas that were developed prior to the early 1800s (prior to the reported infilling to the west 
for the establishment of the Canadian Coast Guard base) and subsequently lost to a number of 
fires, including the Great Fire in 1877. It is anticipated that coal may have been a common fuel 
source during the early history of the site.  Both coal use and the history of fire could lead to 
surface deposition of PAHs, while creosote timber cribwork associated with wharves could lead 
to localized PAH impacts.

Selected trace metals were also found at varying concentrations in soils of various depths 
across the site, again suggesting heterogeneity within the fill layers. Metals concentrations at 
13MW-01 and 13MW-06 (lead exceeds SQGHH), are generally consistent with lead paint 
impacts, and may be attributable to former structures in the Water Street parking lot area 
(removed prior to 1980).   

The assessment of potential risks to human health requires not only a comparison of the 
measured concentrations to screening levels, but also an analysis of the relevant potential 
exposure pathways: 
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Potential exposure pathways for PHCs considered to be active at this site (given the 
proposed redevelopment for mixed residential and commercial use) are the inhalation of 
petroleum hydrocarbon-derived vapours in indoor air (in buildings located up to 30 m of 
the impacts), and direct contact with/incidental ingestion of surface soil (up to 1.5 m 
depth). All analyzed samples contained concentrations of PHCs below the Pathway 
Specific Screening Levels (PSSLs) for direct contact/ingestion.

The guidelines used for screening PAHs and metals are protective of direct contact 
with/incidental ingestion of impacted soil, which is generally restricted to the top 1.5 m of 
soil. Soil samples with concentrations of PAHs exceeding the screening levels were 
collected at depths greater than 1.5 m, while some of the noted metals exceedances 
were in surface soil samples. PAH impacts in surface soil cannot be ruled out.

Risk management, remediation, and/or additional assessment are among the options to mitigate 
and/or further assess potential exposures to petroleum hydrocarbons via the indoor air pathway. 
Risk management and/or risk assessment is also recommended to further assess the potential 
direct contact pathway for PAHs and metals.  Should surface cover be removed and soils
excavated as part of the proposed redevelopment, additional assessment may be warranted 
regarding the suitability of the material to be reused on site (e.g. grading, landscaping, etc.)
and/or off-site disposal options. Considering the potential for groundwater impacts on the site, 
care may also be required in handling and disposal of groundwater (i.e., dewatering).

Additional assessment and/or delineation of the observed soil and groundwater impacts may be 
required under the NBDELG Contaminated Sites Management Process. 

8.2 Ecological

The referenced ecological screening levels represent a number of exposure pathways including 
soil contact (invertebrates), uptake by plants, and groundwater discharge to a surface water 
environment. At the outset of this assessment, historical data were conservatively screened 
against the most stringent ecological guidelines. In the case of the PAH constituents 
naphthalene and phenanthrene, the most conservative guidelines for soil are protective of 
groundwater discharging to a freshwater body. Historical data at BH-12 exceeded these 
guidelines, and as such 13MW-12 was drilled in the same vicinity to confirm soil conditions and 
to assess groundwater conditions. It has since been confirmed that the nearby water body is 
considered a marine aquatic environment. As such, and as per the CCME guidance document, 
alternative CCME screening levels have been referenced; concentrations of naphthalene and
phenanthrene at BH-12 meet current screening levels.

The site is anticipated to remain as a developed site, and as such, is not considered to be 
significant ecological habitat for animals or plants (see Results of Ecological Screening Protocol 
in Appendix G). Therefore, the groundwater discharging to a marine habitat is deemed to be the 
only complete exposure pathway. Concentrations of Modified TPH and PAHs in several 
historical samples exceeded the applicable screening levels. However, the reported 
concentrations for many parameters were also near to or greater than reported solubility values, 
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which can be reflective of entrained sediment in the water sample. Groundwater samples for 
PAH analysis in 2013 were collected using low-flow methods, and yielded results below 
laboratory detection limits.  All PHC groundwater samples collected in 2013 met the applicable 
screening levels, suggesting that historical sampling methodology may have upwardly biased 
historical results by introducing sediment into the water samples. Additionally, samples collected 
in 2013 from locations between the historical exceedances and the marine environment met the 
screening levels for the protection of surface water. On account of winter conditions (i.e., frozen 
monitoring wells), groundwater samples were not able to be collected from 13MW-05 or 13MW-
12.

Additional assessment of potential groundwater impacts (i.e., groundwater sampling) may be 
required under the NBDELG Contaminated Sites Management Process.  
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9.0 Conclusions and Recommendations

Petroleum hydrocarbons are present in soil at concentrations exceeding the RBSLs for 
residential land use in at least three areas of former petroleum storage and/or underground 
oil/water separators on the Canadian Coast Guard base and in the area of the Water Street 
public parking lot. In many instances observations of PHCs in soil exceeding the RBSLs were 
associated with the potential presence/interference from PAHs in the samples. As such, the 
reported concentrations of Modified TPH (up to 5,200 mg/kg) are not necessarily considered to 
be an indication of petroleum-based impacts alone, but rather a mixture or combination of 
petroleum hydrocarbons and polycyclic aromatic hydrocarbons.  The highest PHC 
concentrations in soil were observed in heterogeneous fill materials in the area of the Shop 
Building and the Water Street public parking lot, with the observed depths of impact across the 
site ranging from within 1 m to 6 m or more below ground surface.  PHC concentrations that 
were observed in groundwater in 2013 were relatively low compared to human health and 
ecological screening levels.

PAH impacts in soil appear to be widely distributed with concentrations exceeding screening 
levels (typically one order of magnitude or more greater than screening levels) at depths of up to 
6 m or more. Exceedances of the PAH screening levels appear to be associated with a number 
of sample locations in the eastern part of the site and at depth within the northern half of the 
Canadian Coast Guard base. These areas coincide with areas that were developed prior to the 
early 1800s and subsequently lost to a number of fires, including the Great Fire in 1877. It is 
anticipated that coal may have been a common fuel source during the early history of the site.  
Both coal use and the history of fire could lead to surface deposition of PAHs, while creosote 
timber cribwork associated with wharves could lead to localized PAH impacts.  PAH
concentrations that were observed in groundwater in 2013 were low relative to human health 
and ecological screening levels.

Several trace metals at concentrations exceeding the screening levels (typically within one order 
of magnitude of screening levels) were found in soils of various depths across the site, 
suggesting heterogeneity within the fill layers. Metal impacts were observed in shallow (<1.5 m 
depth) and deeper soils on both the Canadian Coast Guard base and in the Water Street public 
parking lot.

On the basis of the assessment results, further action will be required to manage the observed 
impacts under the proposed development concept having mixed commercial and residential 
land use.  Potential actions include remediation of the impacts to meet the prescribed screening 
levels or alternatively, further assessment to define appropriate risk management options.  On 
the understanding that remediation of all impacts is likely to be both impractical and very 
expensive, the following actions are recommended:

Further assessment of the observed petroleum hydrocarbon impacts should be 
completed to determine if the impacts will create hydrocarbon vapours in indoor air at 
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concentrations greater than human health based reference concentrations.  The results 
of vapour intrusion assessments will determine if remedial action is warranted and what 
controls may be necessary to mitigate vapour intrusion in existing and any proposed 
buildings. Risk management plans would define necessary corrective actions or controls.
Limited remediation of impacts may be required in order to accommodate construction of 
new buildings. 

Risk management plans should be developed to manage potential exposures for direct 
contact with PAH and metal impacts. Potential exposures under current site conditions 
are considered to be substantially mitigated.  Should surface cover be removed and soils 
excavated as part of the proposed development, additional assessment may be 
warranted regarding the suitability of the material to be reused on site (e.g. grading, 
landscaping, etc.).  Risk management plans would define necessary corrective actions 
or controls.  Remediation of impacts may be required in order to accommodate 
construction of new buildings.   

Risk management plans should be developed for construction waste (i.e., waste soil,
groundwater, timbers, debris, etc.). Should surface cover be removed and soils 
excavated as part of the proposed development, additional assessment and consultation 
with NBDELG may be warranted regarding off-site disposal options.  Considering the 
potential for groundwater impacts on the site, care may also be required in handling and 
disposal of groundwater (i.e., dewatering).  Risk management plans would define 
necessary corrective actions or controls.  Additional testing of existing fill materials 
located within proposed excavation zones would be prudent once design details are 
available.   

NBDELG should be consulted and the findings of the report should be incorporated into a 
Remedial Action Plan for submission to the NBDELG. 
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10.0 Closure

This report documents work that was performed in accordance with generally accepted 
professional standards at the time and location in which the services were provided.  No other 
representations, warranties or guarantees are made concerning the accuracy or completeness 
of the data or conclusions contained within this report, including no assurance that this work has 
uncovered all potential liabilities associated with the identified property.  

This report provides an evaluation of selected environmental conditions associated with the 
identified portion of the property that was assessed at the time the work was conducted and is 
based on information obtained by and/or provided to Stantec at that time. There are no 
assurances regarding the accuracy and completeness of this information.  All information 
received from the client or third parties in the preparation of this report has been assumed by 
Stantec to be correct.  Stantec assumes no responsibility for any deficiency or inaccuracy in 
information received from others. 

The opinions in this report can only be relied upon as they relate to the condition of the portion 
of the identified property that was assessed at the time the work was conducted.  Activities at 
the property subsequent to Stantec’s assessment may have significantly altered the property’s 
condition.  Stantec cannot comment on other areas of the property that were not assessed.

Conclusions made within this report consist of Stantec’s professional opinion as of the time of 
the writing of this report, and are based solely on the scope of work described in the report, the 
limited data available and the results of the work.  They are not a certification of the property’s 
environmental condition.  This report should not be construed as legal advice. 

This report has been prepared for the exclusive use of the client identified herein and any use 
by any third party is prohibited. Stantec assumes no responsibility for losses, damages, 
liabilities or claims, howsoever arising, from third party use of this report.  

The locations of any utilities, buildings and structures, and property boundaries illustrated in or 
described within this report, if any, including pole lines, conduits, water mains, sewers and other 
surface or sub-surface utilities and structures are not guaranteed.  Before starting work, the 
exact location of all such utilities and structures should be confirmed.  Stantec assumes no 
liability for damage to property or to human or ecological health based on the misuse or 
misinterpretation of our report drawings or figures.

The conclusions are based on the site conditions encountered by Stantec at the time the work 
was performed at the specific testing and/or sampling locations, and conditions may vary among 
sampling locations.  Factors such as areas of potential concern identified in previous studies, 
site conditions (e.g., utilities) and cost may have constrained the sampling locations used in this 
assessment.  In addition, analysis has been carried out for only a limited number of chemical 
parameters, and it should not be inferred that other chemical species are not present.  Due to 
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From Appendix 6, Atlantic RBCA Version 3, July 2012 

SITE ASSESSMENT & TIER I/II TABLE CHECKLIST

Method Used
Site Location: Fundy Quay, Saint John, New Brunswick Tier I RBSL X
Site Professional: Robert S. Fiander, P.Eng. Tier II PSSL 
Date: March 2013 Tier II SSTL 
Minimum Site Assessment Requirements Other 

Issue Yes or No* Comment 
PID, owner, location identified Yes  

Current and anticipated future land use identified Yes Residential (future) land use 
evaluated

Review of underground services as conduits No Section 6 

Historical review completed Yes Refer to previous 
environmental reports 

Local groundwater use identified Yes  
Adjacent land uses and receptors identified Yes  
Ecological screening completed Yes  
Soil and groundwater samples from all source areas obtained N/A Refer to Section 5 
Soil and groundwater impacts delineated to Tier I RBSLs for potential receptor 
(adjacent property receptor may be lower Tier I RBSLs) N/A Refer to Section 5 

Groundwater flow direction and gradient established Yes Section 6 
Combination of surface and sub-surface soil samples analysed Yes  

Free product observations made in soil and groundwater Yes None observed 

Low lab detection level for benzene in soil if potable water area N/A  

Grain size and organic carbon analysis completed on soil No
Predominately coarse-
grained soils observed (most 
stringent criteria considered) 

TPH fractionation done on soil and water if calculating Tier II SSTL N/A  

Scaled site plan showing all relevant site features Yes  
Receptor building characteristics obtained (stories, floor condition, ceiling 
height, etc.) No Detailed building condition 

review not completed 
Mandatory Conditions 

Issue Yes or No* Comment 
Non-aqueous phase liquids not present in groundwater Yes None observed 
Potable water free of objectionable taste and odour N/A  
Soils do not contain liquid and/or free petroleum product Yes None observed 
Residual hydrocarbons do not create objectionable odours or explosive 
conditions in indoor or outdoor air Yes None observed 

Surface soils are not stained Yes None observed 

No dirt basement floors, sumps with dirt bottoms, etc. N/A Detailed building condition 
review not completed 

Confirmed that correct TPH type selected in RBSL or PSSL Table Yes  
Confirmed that correct soil type selected in RBSL or PSSL Table Yes  
Default Site Characteristics and Exposure Scenarios 

Issue Yes or No* Comment 
Depth to groundwater approximately 3.0 metres Yes Variable; influenced by tides 
Impacted soil thickness is less than 3.0 metres No Section 7  

Default foundation crack fraction is appropriate N/A Detailed building condition 
review not completed 

Default foundation thickness is appropriate N/A Detailed building condition 
review not completed 

Two floors exist if using a residential scenario N/A To be determined for future 
land use

Hydrocarbon impacts above RBSL or PSSL Table soil values are not within 
0.3 m of foundation walls or floor slab N/A Delineation not completed 

Confirmed that RBSL or PSSL Table values are correct for adjacent property 
receptors (i.e. use residential at property line if adjacent property is residential) Yes Section 4 

Where exposure pathways have been eliminated at Tier II, detailed 
explanation is provided in the report to explain why pathways are not relevant N/A

Where PSSL tables are used based on elimination or control of a pathway that 
could be reopened by changes in site use, this condition is specified as a 
limitation in the report 

N/A



From Appendix 6, Atlantic RBCA Version 3, July 2012 

Where Tier II SSTLs have been calculated by changing default values, the 
report includes the parameter changed, the default value, the site-specific 
value used, and the rationale and/or detailed written justification 

N/A

* If No, indicate in comment section if and where in report the issue is addressed.  
Consult the Best Management Practices (Appendix 2) for additional details. 

V:\01218\active\121811071\report\draft_report_docs\rpt_checklist_20130305_mkt_rf.docx 
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Table C1:  Hydrocarbon Concentrations in Soil

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*
0.099 77 30 8.8 N/A N/A N/A N/A 270 / 1100

31 75 55 95 210 150 300 2800 N/A

ID DUP Date Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance
MW1 SA1 2002 0.15-0.75 nd 0.032 0.237 0.651 22 280 350 N/A 650 FO.LO

MW1 SA7 2002 4.0-4.3 nd nd nd nd nd nd 19 N/A nd LO

MW2 SA1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

MW2 SA9 2002 5.2-5.8 nd nd nd nd nd 120 280 N/A 400 LO. PAH?

MW3 SA2 2002 0.75-1.0 nd nd nd nd nd 51 220 N/A 270 FO/LO

MW3 SA6 2002 3.4-4.0 nd nd nd nd nd nd nd N/A nd -

MW4 SA10 2002 5.5-6.1 nd nd nd nd nd nd nd N/A nd -

MW4 SA2 2002 0.45-1.0 nd nd nd nd nd nd 40 N/A 40 LO

MW4 SA2 FD 2002 0.45-1.0 nd nd nd nd nd nd 34 N/A 34 -

MW4 SA2 LD 2002 0.45-1.0 nd nd nd nd nd nd 36 N/A 36 -

MW5 SA2 2002 0.75-1.1 nd nd nd nd nd 35 86 N/A 120 FO.LO

MW5 SA4A 2002 2.1-2.7 nd 0.115 nd 0.242 7.1 390 670 N/A 1100 G.LO.PAH?

MW6 SA1 2002 0.3-0.9 nd nd nd nd nd nd 18 N/A nd LO

MW6 SA1 LD 2002 0.3-0.9 nd nd nd nd nd nd 20 N/A nd LO

MW6 SA8 2002 4.6-5.2 nd nd nd nd nd nd nd N/A nd -

MW7 SA1 2002 0.3-0.9 nd nd nd nd nd nd 35 N/A 35 LO

MW7 SA1 FD 2002 0.3-0.9 nd nd nd nd nd nd 29 N/A nd -

MW7 SA6 2002 3.3-3.9 nd nd nd nd nd nd 39 N/A 39 LO

BH1 Sa1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

BH1 Sa3 2002 2.1-2.7 nd nd nd nd nd nd nd N/A nd -

BH4 SA9 5-Apr-06 1.8-2.4 0.1 0.46 1.6 7.2 36 1100 1100 N/A 2200 PAH?

BH5 SS7 31-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 4 460 220 N/A 680 FO. PAH?

BH7 SS7 30-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

BH9 SA10 28-Mar-06 6.4-7.0 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

BH12 SA9 22-Mar-06 5.2-5.8 <0.005 <0.05 <0.01 <0.05 <2.5 <15 19 N/A <21 PAH?

BH13 SA10 28-Mar-06 5.8-6.4 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

13MW-01 SS3 30-Jan-13 0.6-1.2 0.11 0.33 0.034 0.41 5 34 570 N/A 600 OP(FO/LO) PAH?

13MW-01 SS3 LD 30-Jan-13 0.6-1.2 N/A N/A N/A N/A N/A 28 630 N/A N/A N/A

13MW-01 SS8 30-Jan-13 3.6-4.2 0.054 0.14 0.17 0.47 <2.5 530 2800 N/A 3400 OP(FO/LO) PAH? F4?

13MW-02 SS2 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 47 770 N/A 820 OP(FO/LO) PAH?

13MW-02 SS2 LD 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 N/A N/A N/A N/A N/A N/A

13MW-02 SS6 30-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 10 135 N/A 140 LO

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - Soil Contact for Samples < 1.5 mbgs



Table C1:  Hydrocarbon Concentrations in Soil

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*
0.099 77 30 8.8 N/A N/A N/A N/A 270 / 1100

31 75 55 95 210 150 300 2800 N/A

ID DUP Date Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - Soil Contact for Samples < 1.5 mbgs

13MW-03 SS7 30-Jan-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-03 SS10 30-Jan-13 5.5-6.1 <0.025 <0.025 <0.025 <0.050 <2.5 24 340 N/A 360 OP(FO/LO) PAH?

13MW-04 SS2 31-Jan-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-04 SS10 31-Jan-13 6.0-6.6 <0.025 <0.025 <0.025 <0.050 <2.5 64 810 N/A 870 OP(FO/LO) PAH?

13MW-05 SS8 31-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 48 N/A 48 LO. UP(FO/LO) 

13MW-06 SS3 1-Feb-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 51 990 N/A 1000 OP(FO/LO) PAH?

13MW-06 SS8 1-Feb-13 4.6-5.2 <0.025 0.19 <0.025 <0.050 <2.5 800 4400 N/A 5200 OP(FO/LO) PAH? F4?

13MW-07 SS8 1-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-08 SS6 1-Feb-13 3.3-3.9 <0.025 <0.025 <0.025 <0.050 <2.5 <10 49 N/A 49 LO

13MW-09 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 20 N/A 20 LO

13MW-09 SS3 LD 4-Feb-13 1.2-1.8 N/A N/A N/A N/A N/A <10 25 N/A N/A N/A

13MW-09 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-10 SS1 4-Feb-13 0.0-0.6 <0.025 <0.025 <0.025 <0.050 <2.5 <10 52 N/A 52 OP(FO/LO). PLO

13MW-10 SS7 4-Feb-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-12 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 17 N/A 17 LO

13MW-12 SS10 4-Feb-13 5.5-6.1 <0.025 <0.025 <0.025 0.23 <2.5 140 2740 N/A 2900 LO. PAH? F4?
Most Conservative Land Use: Residential Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (270 mg/kg), No. 6 Oil / Lube Oil (1100 mg/kg)

V:\01218\active\121811071\report\2_analytical\tbl_phc_20130321_ml_rf.xls ; Template Last Modified: 17-JAN-2013



Table C2:  Hydrocarbon Concentrations in Groundwater 

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.6 20 20 20 N/A N/A N/A N/A 20 / 20

61 59 20 31 N/A 7.1 1.8 N/A N/A

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

MW1 2002 nd nd nd nd N/A nd nd nd nd -

MW2 2002 nd nd nd nd N/A nd 0.36 0.5 0.9 OP(FO/LO) PAH?

MW2 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW3 2002 nd nd nd nd N/A nd 0.14 0.2 0.3 LO. PAH?

MW4 2002 nd nd nd nd N/A nd nd nd nd -

MW4 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW5 2002 nd nd nd nd N/A nd 0.45 0.6 1 OP(FO/LO) PAH?

MW6 2002 nd nd nd nd N/A nd nd nd nd -

MW7 2002 nd 0.003 nd nd N/A 0.01 0.29 1.1 1.4 G. LO.

MW7 FD 2002 nd nd nd nd N/A nd 0.48 0.5 1 OP(FO/LO) PAH?

MW7 FD(LD) 2002 nd nd nd nd N/A nd 0.34 0.4 0.7 OP(FO/LO) PAH?

BH5 3-Apr-06 <0.001 <0.001 <0.001 <0.001 N/A <0.1 0.92 0.1 1.1 FO

13MW-01 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.383 0.38 LO. UP(FO/LO)

13MW-01 LD 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A N/A N/A N/A N/A N/A

13MW-02 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-03 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.226 0.22 OP(FO/LO). UP(FO/LO)

13MW-04 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-06 7-Feb-13 <0.0010 0.0042 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-07 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.058 < 0.12 <0.12 N/A

13MW-08 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.36 0.36 OP(FO/LO). UP(FO/LO)

13MW-09 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-10 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
Most Conservative Land Use: Residential Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (20 mg/kg), No. 6 Oil / Lube Oil (20 mg/kg)
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Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I RBSLs

Tier I ESLs - Shallow Groundwater Contact



Table C3:  Hydrocarbon Concentrations in  Water Protective of Aquatic Life

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.1 0.77 0.32 0.33 5 N/A N/A N/A 0.1 / 0.1

4.6 4.2 3.2 2.8 N/A N/A N/A N/A 0.84 / 0.48

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

MW1 2002 nd nd nd nd N/A nd nd nd nd -

MW2 2002 nd nd nd nd N/A nd 0.36 0.5 0.9 OP(FO/LO) PAH?

MW2 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW3 2002 nd nd nd nd N/A nd 0.14 0.2 0.3 LO. PAH?

MW4 2002 nd nd nd nd N/A nd nd nd nd -

MW4 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW5 2002 nd nd nd nd N/A nd 0.45 0.6 1 OP(FO/LO) PAH?

MW6 2002 nd nd nd nd N/A nd nd nd nd -

MW7 2002 nd 0.003 nd nd N/A 0.01 0.29 1.1 1.4 G. LO.

MW7 FD 2002 nd nd nd nd N/A nd 0.48 0.5 1 OP(FO/LO) PAH?

MW7 FD(LD) 2002 nd nd nd nd N/A nd 0.34 0.4 0.7 OP(FO/LO) PAH?

BH5 3-Apr-06 <0.001 <0.001 <0.001 <0.001 N/A <0.1 0.92 0.1 1.1 FO
13MW-01 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.383 0.38 LO. UP(FO/LO)
13MW-01 LD 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A N/A N/A N/A N/A N/A
13MW-02 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-03 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.226 0.22 OP(FO/LO). UP(FO/LO)

13MW-04 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-06 7-Feb-13 <0.0010 0.0042 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-07 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.058 < 0.12 <0.12 N/A
13MW-08 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.36 0.36 OP(FO/LO). UP(FO/LO)
13MW-09 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-10 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater) *Product Type (Surface Water ESLs):  Diesel / No. 2 Fuel Oil (0.1 mg/kg), No. 6 Oil / Lube Oil (0.1 mg/kg)
Fuel Type:  Diesel / No. 2 Fuel Oil
Soil Type:  Coarse-grained *Product Type (Groundwater ESLs):  Diesel / No. 2 Fuel Oil (0.84 mg/kg), No. 6 Oil / Lube Oil (0.48 mg/kg)

Groundwater Samples
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Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I ESLs - Surface Water

Tier I ESLs - Groundwater



Table C4: Polycyclic Aromatic Hydrocarbons in Soil

BH6 SS5 BH5 SS7 BH8 SS8 BH12 
SA9

BH13 
SA10 MW2 SA9 MW5 

SA4A
13MW-01 

SS8
13MW-02 

SS6
13MW-02 
SS6 LD

13MW-03 
SS10

Non-Carcinogenic PAHs
Acenaphthene -- 3900 AE -- 0.74 1.4 <0.01 0.08 <0.01 0.9 3.9 16 0.030 0.046 1.8
Acenaphthylene -- -- -- 0.06 0.02 <0.01 <0.01 <0.01 0.65 2.40 0.45 0.017 0.024 1.1
Anthracene -- 24000 AE 2.5 CCME 1.7 3.4 <0.01 0.17 <0.01 4.7 11 15 0.086 0.13 9.9
Fluoranthene -- 3500 AE 50 CCME 7.4 17 0.02 0.72 <0.01 13 67 43 0.32 0.4 37
Fluorene -- 2700 AE -- 0.82 1.3 <0.01 0.09 <0.01 1.2 4.7 11 0.033 0.047 2.3
Naphthalene -- 2.2 AE 0.6 CCME 0.25 0.42 <0.01 0.06 <0.01 0.32 1.9 5.2 0.029 0.044 0.53
Phenanthrene -- -- 5 CCME 6.7 17 0.02 0.61 <0.01 11 51 93 0.42 0.36 19
Pyrene -- 2100 AE 10 CCME 6.8 15 0.02 0.63 <0.01 11 52 53 0.25 0.27 28
Perylene -- -- -- na na na na na 1.1 6.2 2.8 0.032 0.043 3.0
1-Methylnaphthalene -- -- -- na na na na na 0.21 1.6 11 0.043 0.036 0.34
2-Methylnaphthalene -- -- -- na na na na na 0.24 1.9 12 0.042 0.046 0.39
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 1 CCME 3.5 7 0.01 0.27 <0.01 4.6 27 22 0.2 0.23 15
Benzo[a]pyrene 1 -- 20 CCME 3.5 6.4 <0.01 0.24 <0.01 4.3 25 14 1.2 0.15 12
Benzo[b]fluoranthene 0.1 -- 1 2 CCME 3.6 7.2 0.01 0.22 <0.01 3.2 20 11 0.099 0.12 9.2
Benzo[ghi]perylene 0.01 -- -- 2.1 3.8 <0.01 0.14 <0.01 2.1 11 7.0 0.10 0.10 6.0
Benzo[j]fluoranthene 0.1 -- 1 2 CCME na na na na na na na 7.1 0.068 0.084 5.9
Benzo[k]fluoranthene 0.1 -- 12 CCME 1.9 4 0.01 0.18 <0.01 3.2 20 6 0.053 0.066 5.6
Chrysene 0.01 -- -- 3.3 6.8 <0.01 0.28 <0.01 4.6 26 24 0.19 0.2 13
Dibenz[a,h]anthracene 1 -- 1 CCME 0.48 1.1 <0.01 0.03 <0.01 0.4 3.1 2.1 0.019 0.023 1.9
Indeno[1,2,3-cd]pyrene 0.1 -- 1 CCME 2.2 4.2 <0.01 0.14 <0.01 2.5 13 5.9 0.063 0.079 5.3

B(a)P TPE - 5.3 CCME -- 15.46 29.54 0.04 1.07 0.04 18.35 109.41 64.83 3.81 0.70 54.57

Sample Depth ( mbgs) 3.00 4.30 2.40 5.50 6.10 5.2-5.8 2.1-2.7 3.6-4.2 4.2-4.8 4.2-4.8 5.5-6.1
Sample Date 2006 2006 2006 2006 2006 2002 2002 1/30/2013 1/30/2013 1/30/2013 1/30/2013

 1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines. 
Accessed online March 2013
AE = Alberta Environment Tier 1 Soil & Groundwater Remediation 
Guidelines (AE, 2010)
1/2  the detection limit was used in B(a)P TPE calculations.

SQGHH Residential
Parameter B(a)P 

PEF
Sample Identification

SQGE Residential

Concentration (mg/kg)
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Table C4: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 3900 AE --
Acenaphthylene -- -- --
Anthracene -- 24000 AE 2.5 CCME

Fluoranthene -- 3500 AE 50 CCME

Fluorene -- 2700 AE --
Naphthalene -- 2.2 AE 0.6 CCME

Phenanthrene -- -- 5 CCME
Pyrene -- 2100 AE 10 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 1 CCME

Benzo[a]pyrene 1 -- 20 CCME

Benzo[b]fluoranthene 0.1 -- 1 2 CCME

Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 1 2 CCME

Benzo[k]fluoranthene 0.1 -- 12 CCME

Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 1 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 1 CCME

B(a)P TPE - 5.3 CCME --

Sample Depth ( mbgs) 
Sample Date 

 1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines. 
Accessed online March 2013
AE = Alberta Environment Tier 1 Soil & Groundwater Remediation 
Guidelines (AE, 2010)
1/2  the detection limit was used in B(a)P TPE calculations.

SQGHH Residential
Parameter B(a)P 

PEF SQGE Residential 13MW-04 
SS10

13MW-05 
SS8

13MW-06 
SS8

13MW-07 
SS8

13MW-08 
SS6

13MW-09 
SS3

13MW-10 
GS1

13MW-11 
SS3

13MW-12 
SS10

9.1 31 0.032 <0.010 0.24 0.020 <0.010 <0.010 6.0
1.3 0.54 0.017 <0.010 0.075 0.016 <0.010 <0.010 1.1
23 68 0.055 <0.010 0.40 0.051 <0.010 <0.010 10
77 200 0.29 <0.010 2.9 0.31 0.032 <0.010 53
10 28 0.040 <0.010 0.25 0.022 <0.010 <0.010 7.7
6.9 6.1 0.062 <0.010 0.25 0.016 <0.010 <0.010 10
87 250 0.22 <0.010 2.2 0.22 0.024 <0.010 52
56 160 0.30 <0.010 2.5 0.27 0.028 <0.010 43
5.2 15 0.043 <0.010 0.26 0.033 <0.010 <0.010 3.9
2.0 3.7 0.040 <0.010 0.075 <0.010 0.011 <0.010 1.8
2.9 4.8 0.042 <0.010 0.11 <0.010 0.017 <0.010 2.1

27 60 0.14 <0.010 1.3 0.16 0.017 <0.010 22
21 55 0.13 <0.010 0.96 0.12 0.012 <0.010 13
15 44 0.12 <0.010 0.76 0.096 0.011 <0.010 10
11 32 0.090 <0.010 0.60 0.083 <0.010 <0.010 7.6
9.3 27 0.061 <0.010 0.41 0.054 <0.010 <0.010 5.9
9 26 0.064 <0.010 0.41 0.054 <0.010 <0.010 5.8

25 58 0.16 <0.010 1.2 0.16 0.022 <0.010 21
2.8 7.7 0.023 <0.010 0.14 0.021 <0.010 <0.010 2.1
10 29 0.072 <0.010 0.50 0.073 <0.010 <0.010 6.7

93.57 246.60 0.60 0.04 4.37 0.56 0.06 0.04 61.28

6.0-6.6 4.2-4.8 4.6-5.2 4.2-4.8 3.3-3.9 1.2-1.8 0-0.6 1.2-1.8 5.5-6.1

1/31/2013 1/31/2013 2/1/2013 2/1/2013 2/1/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013

Concentration (mg/kg)

Sample Identification
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Table C5 - Polycyclic Aromatic Hydrocarbons in Groundwater

Parameter
(μg/L) MW5 13-MW-07* 13-MW-10*

1-Methylnaphthalene 1500 OMOE 0.23 <0.050 <0.060
2-Methylnaphthalene 1500 OMOE 0.27 <0.050 <0.060
Acenaphthene 600 OMOE 5200 OMOE 0.5 <0.010 <0.020
Acenaphthylene 36 OMOE 1.4 OMOE 0.2 <0.010 <0.020
Anthracene -- 1 OMOE 0.72 <0.010 <0.020
Benzo(a)anthracene 70 OMOE 1.8 OMOE 1.4 <0.010 <0.020
Benzo(a)pyrene 130 OMOE 2.1 OMOE 1.4 <0.010 <0.020
Benzo(b)fluoranthene 1100 OMOE 4.2 OMOE 1.1 <0.010 <0.020
Benzo(g,h,i)perylene -- 0.2 OMOE 0.82 <0.010 <0.020
Benzo(j)fluoranthene -- -- na <0.010 <0.020
Benzo(k)fluoranthene 1300 OMOE 1.4 OMOE 1.1 <0.010 <0.020
Chrysene 2400 OMOE 0.7 OMOE 1.4 <0.010 <0.020
Dibenz(a,h)anthracene 1300 OMOE 0.4 OMOE 0.19 <0.010 <0.020
Fluoranthene 1100 OMOE 73 OMOE 4.6 <0.010 <0.020
Indeno(1,2,3-cd)pyrene 2200 OMOE 1.4 OMOE 0.74 <0.010 <0.020
Naphthalene 1400 OMOE 6200 OMOE 0.3 <0.20 <0.30
Perylene -- -- 0.42 <0.010 <0.020
Phenanthrene -- 380 OMOE 3.5 <0.010 <0.020
Pyrene 9300 OMOE 5.7 OMOE 3.8 <0.010 <0.020

Sampling Date 2002 23-Feb-13 23-Feb-13
Notes:
WQGHH = Water Quality Guideline protective of Human Health (Industrial receptor)
WQGE = Water Quality Guideline protective of ecological receptors

na = not appliable 
* indicates sample collected using low-flow methods

OMOE = Ontario Ministry of Environment. Rationale for the Development of 
Soil and Groundwater Quality Standards for Use at Contaminated Sites in 
Ontario.  2009, updated April 2011.  (Appendix A3 - Groundwater components 
non-potable water scenario, coarse textured soil)g p g p
water body have been referenced, and represent 10 x the aquatic protection 
value

Sample Identification
Concentration (μg/L)

WQGHH Residential WQGE
 1

62000 OMOE
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Table C6: Metals in Soil

Elements
(mg/kg) SS1A SS2A SS3A SS3B SS3C SBH1A SBH2A

SBH2A
FD

(SBHX A)
SBH3A SBH4A SBH4A

LD SBH5A

Aluminum -- -- 9000 10000 9400 na na 10000 9400 9700 9500 8900 8800 8300
Antimony 7.5 OMOE 20 AE nd nd nd na na nd nd nd nd nd nd nd
Arsenic 31 CCME 17 CCME 5 6 7 na na 5 6 6 4 5 5 5
Barium 3800 OMOE 500 AE 46 60 42 na na 32 37 35 33 37 38 30
Beryllium 38 OMOE 5 AE nd nd nd na na nd nd nd nd nd nd nd
Bismuth -- -- na na na na na na na na na na na na
Boron 4300 OMOE 120 OMOE nd nd nd na na nd nd nd nd nd nd nd
Cadmium 14 CCME 10 CCME nd nd 0.4 na na 0.3 nd nd nd nd nd nd
Chromium 220 CCME 64 CCME 17 19 20 na na 22 19 16 13 15 20 13
Cobalt 22 OMOE 20 AE 8 9 9 na na 10 9 9 7 9 9 8
Copper 1100 CCME 63 CCME 30 41 51 na na 33 27 27 24 26 24 30
Iron -- -- 16000 18000 19000 na na 19000 18000 19000 15000 18000 18000 16000
Lead 140 CCME 300 CCME 24 38 80 na na 25 14 13 9.1 32 22 12
Lithium -- -- na na na na na na na na na na na na
Manganese -- -- 480 570 490 na na 510 450 430 510 510 510 400
Mercury 6.6 CCME 12 0.04 0.06 0.04 na na 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Molybdenum 110 OMOE 4 AE nd nd nd na na nd nd nd nd nd nd nd
Nickel 330 OMOE 50 CCME 14 15 22 na na 16 15 16 11 14 14 12
Rubidium -- -- na na na na na na na na na na na na
Selenium 80 CCME 1 CCME nd nd nd na na nd nd nd nd nd nd nd
Silver 77 OMOE 20 AE nd nd nd na na nd nd nd nd nd nd nd
Strontium -- -- 8 6 10 na na 11 10 10 10 12 12 11
Thallium 1 CCME 1.4 CCME nd 0.1 0.1 na na nd nd nd nd 0.1 0.1 nd
Tin 9400 USEPA 5 AE na na na na na na na na na na na na
Uranium 23 CCME 500 CCME 0.5 0.8 0.9 na na 0.5 0.4 0.4 0.4 0.9 0.8 0.4
Vanadium 39 OMOE 130 CCME 25 35 44 na na 34 24 25 22 26 27 25
Zinc 5600 OMOE 200 CCME 69 97 1300 520 1000 130 59 58 44 52 50 48

Sampling Depth (m bgs) 0-0.15 0-0.15 0.15-0.30 0.30-0.45 0.45-0.60 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45
Sampling Date 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, March 2013. (Value is adjusted by a factor of 0.2 to account for multiple exposure 
sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

Concentration (mg/kg)
Sample Identification
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Table C6: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, March 2013. (Value is adjusted by a factor of 0.2 to account for multiple exposure 
sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

SBH6A SBH7A SBH8A SBH9A SBH10A
SBH10A

FD
(SBHY A)

SBH11A SBH12A SBH12A
LD BH8 SA1 BH8 SA1

LD BH10 SA1

9000 8200 10000 8800 8800 9100 10000 9500 10000 14400 14600 12500
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
6 < 2 5 6 5 5 6 4 5 5 5 5

34 5 34 33 33 33 41 31 33 48 47 34
nd 29 nd nd nd nd nd nd nd 0.7 0.7 0.5
na na na na na na na na na <1 <1 <1
nd nd nd nd nd nd nd nd nd 4 3 3
nd nd nd nd nd nd nd nd nd 0.2 0 <0.1
15 nd 21 18 16 15 19 17 20 29 28 15
9 8 10 8 8 8 10 8 10 10.4 10.8 9

25 24 27 30 24 24 27 28 28 33 33 28
17000 16000 20000 21000 17000 17000 20000 17000 18000 24400 25100 18500

10 10 26 46 21 19 13 9.7 21 19.3 17.7 10.5
na na na na na na na na na 18.2 18.4 17.8

460 480 490 540 430 450 480 450 490 553 571 406
0.01 0.01 0.06 0.2 0.01 0.01 0.01 0.03 0.02 na na na
nd nd nd nd nd nd nd nd nd 0.9 0.8 0.4
13 13 17 15 14 14 17 14 16 19 19 14
na na na na na na na na na 10.6 10.2 7.1
nd nd nd nd nd nd nd nd nd <1 <1 <1
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
8 9 11 17 22 20 15 5 5 35 36 23

nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
na na na na na na na na na 2 1 <1
0.6 1.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6
24 23 29 29 25 26 26 24 28 44 46 34
84 42 61 53 50 52 58 46 51 68 67 52

0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0-0.6 0-0.6 0-0.6
2002 2002 2002 2002 2002 2002 2002 2002 2002 20-Mar-06 29-Mar-06 23-Mar-06

Sample Identification
Concentration (mg/kg)
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Table C6: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, March 2013. (Value is adjusted by a factor of 0.2 to account for multiple exposure 
sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

BH 11 SA1 BH11 SA1
 LD BH12 SA2 BH12 SA2 

LD BH13 SA1 BH14 SA1 13MW-01
SS3

13MW-01
SS3 LD

13MW-02
SS2

13MW-03
SS3

1400 14300 13600 13500 12000 14400 8400 8900 15000 11000
<0.1 0.1 0.1 0.1 0.2 <0.1 3.0 3.0 2.1 <2.0
10 5 5 6 5 4 61 63 6.3 4.5
56 49 53 53 51 52 110 110 150 30
0.8 0.7 0.8 0.8 1 0.7 <2.0 <2.0 <2.0 <2.0
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0
3 3 3 4 3 3 11 10 <5.0 <5.0

0.2 0.2 0.2 0.2 0.2 0.1 0.62 0.7 <0.30 <0.30
26 27 22 42 23 21 22 22 20 17

11.5 11.4 11.2 11 9.9 11.6 19 20 9.7 9.1
32 32 31 33 37 31 130 130 47 26

24100 24400 24300 26400 23300 25800 47000 49000 25000 23000
17.3 15.8 20.1 23.4 21.4 18.4 110 100 270 10
21.7 21.7 19.8 20.9 18.7 20.9 17 17 16 14
614 615 566 578 585 566 300 320 510 520
na na na na na na 0.28 0.3 0.23 <0.10
0.8 0.7 1.1 5.4 2.2 0.7 44 44 <2.0 <2.0
18 18 16 18 17 16 89 110 15 13
11 10.6 10.5 11.3 10.8 10.2 4.6 4.9 6.0 4.7
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.50 <0.50 <0.50 <0.50
30 28 23 23 14 19 92 96 27 12

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.56 0.58 <0.10 <0.10
1 1 1 2 2 2 3.5 2.8 2.6 <2.0

0.9 0.9 0.8 0.8 0.9 0.8 23 23 0.54 0.56
42 43 36 36 35 44 280 370 54 37
86 85 71 77 77 82 210 190 170 52

0-0.6 0-0.6 0.6-1.2 0.6-1.2 0-0.6 0-0.6 0.6-1.2 0.6-1.2 1.5-2.1 1.2-1.8
25-Mar-03 25-Mar-06 22-Mar-06 22-Mar-06 26-Mar-06 27-Mar-06 30-Jan-13 30-Jan-13 30-Jan-13 30-Jan-13

Concentration (mg/kg)
Sample Identification
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Table C6: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, March 2013. (Value is adjusted by a factor of 0.2 to account for multiple exposure 
sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

13MW-05
SS3

13MW-06
SS3

13MW-07
SS3

13MW-08
SS3

13MW-08
SS3 LD

13MW-09
SS3

13MW-10
GS1

13MW-11
SS3

13MW-12
SS3

11000 15000 11000 11000 11000 11000 11000 12000 11000
<2.0 2.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
4.8 20 2.8 5.4 5.4 5.3 4.1 5.3 4.9
30 340 20 23 23 32 33 33 31

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<5.0 9.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
23 25 15 23 23 17 33 21 25
9.7 14 7.3 8.9 8.9 8.3 8.6 10 9.2
27 140 22 31 31 27 28 33 25

24000 37000 18000 23000 23000 20000 20000 25000 22000
14 1500 6.1 12 12 24 25 12 15
17 27 15 18 18 17 16 20 16
490 810 360 530 530 520 440 480 500

<0.10 1.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<2.0 3.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
17 25 11 15 13 13 13 17 15
6.1 10 4.3 7.1 6.2 6.2 5.7 6.4 5.2

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<0.50 0.53 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11 93 20 16 13 58 27 17 18
<0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<2.0 36 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
0.51 1.3 0.32 0.75 0.64 0.56 0.71 0.59 0.73
36 35 31 41 37 28 35 34 33
57 350 37 52 49 64 74 57 55

1.2-1.8 1.5-2.1 1.2-1.8 1.5-2.1 1.5-2.1 1.2-1.8 0-0.6 1.2-1.8 1.2-1.8
30-Jan-13 30-Jan-13 30-Jan-13 1-Feb-13 1-Feb-13 4-Feb-13 4-Feb-13 4-Feb-13 4-Feb-13

Concentration (mg/kg)
Sample Identification
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APPENDIX D 
Field Methodology





C-1.0  Pre-Intrusive Investigation Site Activities

The locations of services and utilities were established prior to the drilling and sampling phases of the 
investigation by contacting the utility providers and persons knowledgeable with the site services. For this 
assessment a private underground utility locate contractor was engaged to assist in obtaining utility 
clearances prior to drilling.     

C-2.0  Drilling

The drill was equipped with standard augers and HQ coring equipment. Soil samples were recovered 
from split-spoons, where feasible.  Soil samples were logged by Stantec personnel at the time of the 
drilling.  Soil classification was carried out in accordance with the procedures in the ASTM D2488 
Standard (Visual-Manual Procedure).

C-3.0 Monitoring Wells

A 50 mm diameter PVC monitoring well was installed in each borehole converted to a monitoring well.  
Monitoring wells were completed to the following general specifications:

5 cm ID, 10 slot, PVC Screen;
5 cm ID PVC riser pipe to the surface;
No. 2 silica sand filter pack 0.3 m above the well screen;
minimum 0.3 m thick bentonite seal above the filter pack; and
flush-mount or above-ground protective casings. 

The monitoring wells were fitted with caps and well casings with covers to protect them from accidental 
damage and accidental or intentional contamination.  Completion details for the wells are included on the 
Monitoring Well Records. 

C-4.0 Determining Elevations and Sample Locations

Soil sampling locations were located using a hand-held GPS unit. 

The ground surface and monitoring well casings (top of PVC pipe) were surveyed with reference to a 
temporary benchmark established at the southwest corner of the Administration building foundation 
(elevation of 10.6 m).   

C-5.0 Sample Handling

All samples were placed in laboratory supplied clean glass jars.  The jars were placed in a cooler with ice 
packs for transport back to our office.  To minimize the potential for cross-contamination, all sampling 
equipment was thoroughly rinsed between each sampling event.  



C-6.0 Soil Sample Selection for Laboratory Analysis

Soil samples were visually classified (for soil type, petroleum odours, and staining), and screened for 
vapours using a Mini Rae 2000 photoionization detector, calibrated to isobutylene.  Selected samples 
were submitted to the laboratory for analysis based on these results, the location of the source(s), and 
field observations. 

C-7.0  Groundwater Sampling

An electronic water level meter was used to measure the groundwater elevations in the monitoring wells.  
Prior to groundwater sampling, field equipment was cleaned / decontaminated.  The monitoring wells 
were purged a minimum of three well volumes and allowed to recover to ensure that representative 
groundwater from the surrounding formation had been drawn into the monitoring well casings.  
Groundwater samples were then collected from the monitoring wells for laboratory analysis.

C-8.0  Quality Assurance/Quality Control

Samples were uniquely labeled and control was maintained through use of chain of custody forms.  
Samples were collected in laboratory supplied containers and preserved as directed by the laboratory.  



APPENDIX E 
Borehole and Monitoring Well Records (2013) 
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- possible hydrocarbon odour at 6.1 m

End of Monitoring Well
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Top of PVC = 9.01

50 mm diameter PVC
casing in Auger cuttings

Bentonite

50 mm diameter PVC
casing in Silica sand

50 mm diameter PVC
slot 10 screen

Asphalt
FILL: grey to brown sand with gravel and trace
silt
- boulder at 0.7 m

FILL:  brown gravel with sand and trace silt

FILL:  brown to black sand with trace gravel
and silt, bricks throughout

End of Monitoring Well
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Top of PVC = 9.03

50 mm diameter PVC
casing in Auger cuttings

Bentonite

50 mm diameter PVC
casing in Silica Sand

50 mm diameter PVC
slot 10 screen

Asphalt
FILL:  brown sand with gravel and trace silt

FILL:  brown gravel with sand and trace silt

End of Monitoring Well
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Top of PVC = 8.92

50 mm diameter PVC
casing in Auger cuttings

Bentonite

50 mm diameter PVC
casing in Silica Sand

50 mm diameter PVC
slot 10 screen

Asphalt
FILL:  grey to brown sand with gravel and trace
silt

- occasional cobbles present below 5.2 m

End of Monitoring Well
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50 mm diameter PVC
casing in Auger cuttings

Bentonite

50 mm diameter PVC
casing in Silica Sand

50 mm diameter PVC
slot 10 screen

Asphalt
FILL:  grey to brown sand with gravel and trace
silt

- occasional cobbles below 2.4 m

End of Monitoring Well

Practical refusal to further penetration with
auger
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Top of PVC = 8.89

50 mm diameter PVC
casing in Auger cuttings

Bentonite

50 mm diameter PVC
casing in Silica Sand

50 mm diameter PVC
slot 10 screen

Asphalt
FILL:  grey to brown sand with gravel and trace
silt

- occasional cobbles below 1.8 m

FILL: black silty sand with wood throughout

End of Monitoring Well
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APPENDIX F 
Laboratory Certificates of Analysis





Your P.O. #: 16300R-20           
Your Project #: 121811071                     
Your C.O.C. #: B 158458

Attention: Kent Wiezel
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/03/04

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B328545
Received: 2013/02/26, 10:50

Sample Matrix: Water
# Samples Received: 4

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Water (PIRI) 4 2013/02/28 2013/02/28 ATL SOP 00113 Based on Atl. PIRI  
PAH in Water by GC/MS (SIM) 2 2013/03/01 2013/03/01 ATL SOP 00103 Based on EPA 8270C  
VPH in Water (PIRI) 2 2013/02/27 2013/02/27 ATL SOP 00118 Based on Atl. PIRI  
VPH in Water (PIRI) 2 2013/02/27 2013/02/28 ATL SOP 00118 Based on Atl. PIRI  
ModTPH (T1) Calc. for Water 4 N/A 2013/03/01 Based on Atl. PIRI  

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie (McNair) Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Stantec Consulting Ltd
Maxxam  Job  #: B328545 Client Project #: 121811071
Report Date: 2013/03/04

Your P.O. #: 16300R-20
Sampler Initials: HF

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Maxxam ID     Q R 0 1 9 4     Q R 0 1 9 5
Sampling Date 2013/02/23 2013/02/23
COC Number B 158458 B 158458

 U n i t s 13-MW-07 RDL 13-MW-10 RDL QC Batch

Polyaromatic Hydrocarbons

1-Methylnaphthalene ug/L <0.050 0.050 <0.060 0.060 3137861

2-Methylnaphthalene ug/L <0.050 0.050 <0.060 0.060 3137861

Acenaphthene ug/L <0.010 0.010 <0.020 0.020 3137861

Acenaphthylene ug/L <0.010 0.010 <0.020 0.020 3137861

Anthracene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(a)anthracene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(a)pyrene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(b)fluoranthene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(g,h,i)perylene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(j)fluoranthene ug/L <0.010 0.010 <0.020 0.020 3137861

Benzo(k)fluoranthene ug/L <0.010 0.010 <0.020 0.020 3137861

Chrysene ug/L <0.010 0.010 <0.020 0.020 3137861

Dibenz(a,h)anthracene ug/L <0.010 0.010 <0.020 0.020 3137861

Fluoranthene ug/L <0.010 0.010 <0.020 0.020 3137861

Fluorene ug/L <0.010 0.010 <0.020 0.020 3137861

Indeno(1,2,3-cd)pyrene ug/L <0.010 0.010 <0.020 0.020 3137861

Naphthalene ug/L <0.20 0.20 <0.30 0.30 3137861

Perylene ug/L <0.010 0.010 <0.020 0.020 3137861

Phenanthrene ug/L <0.010 0.010 <0.020 0.020 3137861

Pyrene ug/L <0.010 0.010 <0.020 0.020 3137861

Surrogate Recovery (%)

D10-Anthracene % 116 91 3137861

D14-Terphenyl % 100 99 ( 1 ) 3137861

D8-Acenaphthylene % 102 96 3137861

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated PAH RDL(s) due to insufficient sample.
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Stantec Consulting Ltd
Maxxam  Job  #: B328545 Client Project #: 121811071
Report Date: 2013/03/04

Your P.O. #: 16300R-20
Sampler Initials: HF

ATLANTIC RBCA HYDROCARBONS (WATER)

Maxxam ID     Q R 0 1 9 4     Q R 0 1 9 5     Q R 0 1 9 6     Q R 0 1 9 7
Sampling Date 2013/02/23 2013/02/23 2013/02/23 2013/02/23
COC Number B 158458 B 158458 B 158458 B 158458

 U n i t s 13-MW-07 RDL 13-MW-10 JWA-MW2 JWA-MW4 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 <0.0010 <0.0010 <0.0010 0.0010 3135485

Toluene mg/L <0.0010 0.0010 <0.0010 <0.0010 <0.0010 0.0010 3135485

Ethylbenzene mg/L <0.0010 0.0010 <0.0010 <0.0010 <0.0010 0.0010 3135485

Xylene (Total) mg/L <0.0020 0.0020 <0.0020 <0.0020 <0.0020 0.0020 3135485

C6 - C10 (less BTEX) mg/L <0.010 0.010 <0.010 <0.010 <0.010 0.010 3135485

>C10-C16 Hydrocarbons mg/L <0.058 ( 1 ) 0.058 <0.050 <0.050 <0.050 0.050 3136550

>C16-C21 Hydrocarbons mg/L <0.058 ( 1 ) 0.058 <0.050 <0.050 <0.050 0.050 3136550

>C21-<C32 Hydrocarbons mg/L <0.12 ( 1 ) 0.12 <0.10 <0.10 <0.10 0.10 3136550

Modified TPH (Tier1) mg/L <0.12 0.12 <0.10 <0.10 <0.10 0.10 3135286

Reached Baseline at C32 mg/L NA N/A NA NA NA N/A 3136550

Hydrocarbon Resemblance mg/L NA N/A NA NA NA N/A 3136550

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 104 76 89 82 3136550

n-Dotriacontane - Extractable % 113 88 106 98 3136550

Isobutylbenzene - Volatile % 97 95 97 97 3135485

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated TEH RDL(s) due to limited sample.
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Stantec Consulting Ltd
Maxxam  Job  #: B328545 Client Project #: 121811071
Report Date: 2013/03/04

Your P.O. #: 16300R-20
Sampler Initials: HF

Package 1 6.7°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: Kent Wiezel                    
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: 

Quality Assurance Report
Maxxam Job Number: DB328545

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3135485 TWE Matrix Spike Isobutylbenzene - Volatile 2013/02/27 98 % 70 - 130
Benzene 2013/02/27 109 % 70 - 130
Toluene 2013/02/27 109 % 70 - 130
Ethylbenzene 2013/02/27 109 % 70 - 130
Xylene (Total) 2013/02/27 109 % 70 - 130

Spiked Blank Isobutylbenzene - Volatile 2013/02/27 99 % 70 - 130
Benzene 2013/02/27 103 % 70 - 130
Toluene 2013/02/27 105 % 70 - 130
Ethylbenzene 2013/02/27 105 % 70 - 130
Xylene (Total) 2013/02/27 106 % 70 - 130

Method Blank Isobutylbenzene - Volatile 2013/02/27 102 % 70 - 130
Benzene 2013/02/27 <0.0010 mg/L
Toluene 2013/02/27 <0.0010 mg/L
Ethylbenzene 2013/02/27 <0.0010 mg/L
Xylene (Total) 2013/02/27 <0.0020 mg/L
C6 - C10 (less BTEX) 2013/02/27 <0.010 mg/L

RPD Benzene 2013/02/27 NC % 40
Toluene 2013/02/27 NC % 40
Ethylbenzene 2013/02/27 NC % 40
Xylene (Total) 2013/02/27 NC % 40
C6 - C10 (less BTEX) 2013/02/27 NC % 40

3136550 CMI Matrix Spike Isobutylbenzene  - Extractable 2013/02/28 103 % 30 - 130
n-Dotriacontane - Extractable 2013/02/28 148 ( 1 ) % 30 - 130
>C10-C16 Hydrocarbons 2013/02/28 86 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/28 92 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/28 NC % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/02/28 89 % 30 - 130
n-Dotriacontane - Extractable 2013/02/28 102 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/28 78 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/28 89 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/28 96 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/02/28 88 % 30 - 130
n-Dotriacontane - Extractable 2013/02/28 97 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/28 <0.050 mg/L
>C16-C21 Hydrocarbons 2013/02/28 <0.050 mg/L
>C21-<C32 Hydrocarbons 2013/02/28 <0.10 mg/L

RPD >C10-C16 Hydrocarbons 2013/02/28 NC % 40
>C16-C21 Hydrocarbons 2013/02/28 37.9 % 40
>C21-<C32 Hydrocarbons 2013/02/28 38.8 % 40

3137861 GTH Matrix Spike D10-Anthracene 2013/03/01 103 % 30 - 130
D14-Terphenyl 2013/03/01 97 % 30 - 130
D8-Acenaphthylene 2013/03/01 102 % 30 - 130
1-Methylnaphthalene 2013/03/01 94 % 30 - 130
2-Methylnaphthalene 2013/03/01 102 % 30 - 130
Acenaphthene 2013/03/01 107 % 30 - 130
Acenaphthylene 2013/03/01 93 % 30 - 130
Anthracene 2013/03/01 97 % 30 - 130
Benzo(a)anthracene 2013/03/01 87 % 30 - 130
Benzo(a)pyrene 2013/03/01 84 % 30 - 130
Benzo(b)fluoranthene 2013/03/01 84 % 30 - 130
Benzo(g,h,i)perylene 2013/03/01 91 % 30 - 130
Benzo(j)fluoranthene 2013/03/01 85 % 30 - 130
Benzo(k)fluoranthene 2013/03/01 84 % 30 - 130
Chrysene 2013/03/01 91 % 30 - 130
Dibenz(a,h)anthracene 2013/03/01 77 % 30 - 130
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Stantec Consulting Ltd
Attention: Kent Wiezel                    
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: 

Quality Assurance Report (Continued)
Maxxam Job Number: DB328545

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3137861 GTH Matrix Spike Fluoranthene 2013/03/01 94 % 30 - 130
Fluorene 2013/03/01 105 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/03/01 83 % 30 - 130
Naphthalene 2013/03/01 107 % 30 - 130
Perylene 2013/03/01 86 % 30 - 130
Phenanthrene 2013/03/01 110 % 30 - 130
Pyrene 2013/03/01 98 % 30 - 130

Spiked Blank D10-Anthracene 2013/03/01 105 % 30 - 130
D14-Terphenyl 2013/03/01 100 % 30 - 130
D8-Acenaphthylene 2013/03/01 101 % 30 - 130
1-Methylnaphthalene 2013/03/01 98 % 30 - 130
2-Methylnaphthalene 2013/03/01 104 % 30 - 130
Acenaphthene 2013/03/01 110 % 30 - 130
Acenaphthylene 2013/03/01 92 % 30 - 130
Anthracene 2013/03/01 103 % 30 - 130
Benzo(a)anthracene 2013/03/01 87 % 30 - 130
Benzo(a)pyrene 2013/03/01 84 % 30 - 130
Benzo(b)fluoranthene 2013/03/01 85 % 30 - 130
Benzo(g,h,i)perylene 2013/03/01 94 % 30 - 130
Benzo(j)fluoranthene 2013/03/01 83 % 30 - 130
Benzo(k)fluoranthene 2013/03/01 84 % 30 - 130
Chrysene 2013/03/01 92 % 30 - 130
Dibenz(a,h)anthracene 2013/03/01 79 % 30 - 130
Fluoranthene 2013/03/01 98 % 30 - 130
Fluorene 2013/03/01 109 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/03/01 90 % 30 - 130
Naphthalene 2013/03/01 112 % 30 - 130
Perylene 2013/03/01 85 % 30 - 130
Phenanthrene 2013/03/01 108 % 30 - 130
Pyrene 2013/03/01 101 % 30 - 130

Method Blank D10-Anthracene 2013/03/01 90 % 30 - 130
D14-Terphenyl 2013/03/01 93 % 30 - 130
D8-Acenaphthylene 2013/03/01 102 % 30 - 130
1-Methylnaphthalene 2013/03/01 <0.050 ug/L
2-Methylnaphthalene 2013/03/01 <0.050 ug/L
Acenaphthene 2013/03/01 <0.010 ug/L
Acenaphthylene 2013/03/01 <0.010 ug/L
Anthracene 2013/03/01 <0.010 ug/L
Benzo(a)anthracene 2013/03/01 <0.010 ug/L
Benzo(a)pyrene 2013/03/01 <0.010 ug/L
Benzo(b)fluoranthene 2013/03/01 <0.010 ug/L
Benzo(g,h,i)perylene 2013/03/01 <0.010 ug/L
Benzo(j)fluoranthene 2013/03/01 <0.010 ug/L
Benzo(k)fluoranthene 2013/03/01 <0.010 ug/L
Chrysene 2013/03/01 <0.010 ug/L
Dibenz(a,h)anthracene 2013/03/01 <0.010 ug/L
Fluoranthene 2013/03/01 <0.010 ug/L
Fluorene 2013/03/01 <0.010 ug/L
Indeno(1,2,3-cd)pyrene 2013/03/01 <0.010 ug/L
Naphthalene 2013/03/01 <0.20 ug/L
Perylene 2013/03/01 <0.010 ug/L
Phenanthrene 2013/03/01 <0.010 ug/L
Pyrene 2013/03/01 <0.010 ug/L

RPD Acenaphthylene 2013/03/01 NC % 40
Anthracene 2013/03/01 NC % 40
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Stantec Consulting Ltd
Attention: Kent Wiezel                    
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: 

Quality Assurance Report (Continued)
Maxxam Job Number: DB328545

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3137861 GTH RPD Fluorene 2013/03/01 NC % 40
Naphthalene 2013/03/01 NC % 40
Phenanthrene 2013/03/01 NC % 40
Pyrene 2013/03/01 NC % 40

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
( 1 )    TEH surrogate(s) not within acceptance limits. Analysis was repeated with similar results.
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Validation Signature Page

Maxxam  Job  #: B328545

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rose Macdonald, Scientific Specialist (Organics)                  

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Your P.O. #: 16300R-20           
Your Project #: 121811071.200                 
Your C.O.C. #: ES677713

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/03/15
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B319627
Received: 2013/02/08, 10:37

Sample Matrix: Water
# Samples Received: 7

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Water (PIRI) 6 2013/02/11 2013/02/11 ATL SOP 00113 Based on Atl. PIRI  
TEH in Water (PIRI) 1 2013/02/11 2013/02/12 ATL SOP 00113 Based on Atl. PIRI  
VPH in Water (PIRI) 6 2013/02/11 2013/02/11 ATL SOP 00118 Based on Atl. PIRI  
VPH in Water (PIRI) 1 2013/02/11 2013/02/12 ATL SOP 00118 Based on Atl. PIRI  
ModTPH (T1) Calc. for Water 7 N/A 2013/02/13 Based on Atl. PIRI  

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie (McNair) Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Stantec Consulting Ltd
Maxxam  Job  #: B319627 Client Project #: 121811071.200
Report Date: 2013/03/15

Your P.O. #: 16300R-20
Sampler Initials: CV

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     Q M 6 0 4 2     Q M 6 0 4 2     Q M 6 0 4 3     Q M 6 0 4 4     Q M 6 0 4 5
Sampling Date 2013/02/07 2013/02/07 2013/02/07 2013/02/07 2013/02/07
COC Number ES677713 ES677713 ES677713 ES677713 ES677713

 U n i t s 13MW-01 13MW-01 13MW-02 13MW-03 13MW-04 RDL QC Batch
Lab-Dup

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3119845

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3119845

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3119845

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0020 3119845

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 0.010 3119845

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 0.050 3119505

>C16-C21 Hydrocarbons mg/L 0.093 <0.050 0.076 <0.050 0.050 3119505

>C21-<C32 Hydrocarbons mg/L 0.29 <0.10 0.15 <0.10 0.10 3119505

Modified TPH (Tier1) mg/L 0.38 <0.10 0.22 <0.10 0.10 3118196

Reached Baseline at C32 mg/L Yes NA Yes NA N/A 3119505

Hydrocarbon Resemblance mg/L COMMENT ( 1 ) NA COMMENT ( 2 ) NA N/A 3119505

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 105 119 113 104 3119505

n-Dotriacontane - Extractable % 112 ( 3 ) 127 ( 3 ) 125 ( 3 ) 94 3119505

Isobutylbenzene - Volatile % 99 ( 4 ) 98 ( 4 ) 99 ( 4 ) 94 ( 4 ) 98 3119845

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Lube oil fraction.  Unidentified compound(s) in fuel / lube range.
( 2 )    One product in fuel / lube range.  Unidentified compound(s) in fuel / lube range.
( 3 )    TEH sample contained sediment.
( 4 )    VPH sample contained sediment.
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Stantec Consulting Ltd
Maxxam  Job  #: B319627 Client Project #: 121811071.200
Report Date: 2013/03/15

Your P.O. #: 16300R-20
Sampler Initials: CV

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     Q M 6 0 4 6     Q M 6 0 4 7     Q M 6 0 4 8
Sampling Date 2013/02/07 2013/02/07 2013/02/07
COC Number ES677713 ES677713 ES677713

 U n i t s 13MW-06 13MW-08 13MW-09 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3119845

Toluene mg/L 0.0042 <0.0010 <0.0010 0.0010 3119845

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3119845

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 0.0020 3119845

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 0.010 3119845

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3119505

>C16-C21 Hydrocarbons mg/L <0.050 0.13 <0.050 0.050 3119505

>C21-<C32 Hydrocarbons mg/L <0.10 0.23 <0.10 0.10 3119505

Modified TPH (Tier1) mg/L <0.10 0.36 <0.10 0.10 3118196

Reached Baseline at C32 mg/L NA Yes NA N/A 3119505

Hydrocarbon Resemblance mg/L NA COMMENT ( 1 ) NA N/A 3119505

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 107 113 113 3119505

n-Dotriacontane - Extractable % 108 118 ( 2 ) 129 3119505

Isobutylbenzene - Volatile % 97 97 90 3119845

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range.  Unidentified compound(s) in fuel / lube range.
( 2 )    TEH sample contained sediment.
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Stantec Consulting Ltd
Maxxam  Job  #: B319627 Client Project #: 121811071.200
Report Date: 2013/03/15

Your P.O. #: 16300R-20
Sampler Initials: CV

Package 1 2.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Revised report:  Re-issued report as duplicates not showing up on EXCEL file.  3/15/13 MMC

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: 

Quality Assurance Report
Maxxam Job Number: DB319627

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3119505 AJS Matrix Spike Isobutylbenzene  - Extractable 2013/02/11 120 % 30 - 130
n-Dotriacontane - Extractable 2013/02/11 126 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/11 77 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/11 86 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/11 112 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/02/11 116 % 30 - 130
n-Dotriacontane - Extractable 2013/02/11 118 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/11 76 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/11 85 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/11 98 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/02/13 108 % 30 - 130
n-Dotriacontane - Extractable 2013/02/13 98 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/13 <0.050 mg/L
>C16-C21 Hydrocarbons 2013/02/13 <0.050 mg/L
>C21-<C32 Hydrocarbons 2013/02/13 <0.10 mg/L

RPD >C10-C16 Hydrocarbons 2013/02/11 NC % 40
>C16-C21 Hydrocarbons 2013/02/11 NC % 40
>C21-<C32 Hydrocarbons 2013/02/11 NC % 40

3119845 TWE Matrix Spike
[QM6043-02] Isobutylbenzene - Volatile 2013/02/11 98 ( 1 ) % 70 - 130

Benzene 2013/02/11 100 % 70 - 130
Toluene 2013/02/11 100 % 70 - 130
Ethylbenzene 2013/02/11 100 % 70 - 130
Xylene (Total) 2013/02/11 101 % 70 - 130

Spiked Blank Isobutylbenzene - Volatile 2013/02/11 101 % 70 - 130
Benzene 2013/02/11 102 % 70 - 130
Toluene 2013/02/11 104 % 70 - 130
Ethylbenzene 2013/02/11 104 % 70 - 130
Xylene (Total) 2013/02/11 106 % 70 - 130

Method Blank Isobutylbenzene - Volatile 2013/02/11 99 % 70 - 130
Benzene 2013/02/11 <0.0010 mg/L
Toluene 2013/02/11 <0.0010 mg/L
Ethylbenzene 2013/02/11 <0.0010 mg/L
Xylene (Total) 2013/02/11 <0.0020 mg/L
C6 - C10 (less BTEX) 2013/02/11 <0.010 mg/L

RPD [ Q M 6 0 4 2 - 0 2 ] Benzene 2013/02/11 NC % 40
Toluene 2013/02/11 NC % 40
Ethylbenzene 2013/02/11 NC % 40
Xylene (Total) 2013/02/11 NC % 40
C6 - C10 (less BTEX) 2013/02/11 NC % 40

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
( 1 )    VPH sample contained sediment.
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Validation Signature Page

Maxxam  Job  #: B319627

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rose Macdonald, Scientific Specialist (Organics)                  

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Your P.O. #: 16300R-20           
Your Project #: 121811071.200                 
Site Location: FUNDY QUAY
Your C.O.C. #: ES677213

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/03/15
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B319523
Received: 2013/02/07, 10:30

Sample Matrix: Soil
# Samples Received: 10

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Soil (PIRI) ( 1 ) 9 2013/02/11 2013/02/11 ATL SOP 00111 Based on Atl. PIRI  
Metals Solids Acid Extr. ICPMS 5 2013/02/11 2013/02/12 ATL SOP 00059 Based on EPA6020A   
Moisture 9 N/A 2013/02/08 ATL SOP 00001 MOE Handbook 1983   
PAH Compounds by GCMS (SIM) ( 1 ) 4 2013/02/11 2013/02/11 ATL SOP 00102 Based on EPA8270C   
PAH Compounds by GCMS (SIM) ( 1 ) 1 2013/02/11 2013/02/12 ATL SOP 00102 Based on EPA8270C   
VPH in Soil (PIRI) 9 2013/02/08 2013/02/08 ATL SOP 00119 Based on Atl. PIRI  
ModTPH (T1) Calc. for Soil 9 2013/02/08 2013/02/12 Based on Atl. PIRI  

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie (McNair) Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q M 5 6 6 4     Q M 5 6 6 5     Q M 5 6 6 5     Q M 5 6 6 6     Q M 5 6 6 7
Sampling Date 2013/02/01 2013/02/04 2013/02/04 2013/02/04 2013/02/04
COC Number ES677213 ES677213 ES677213 ES677213 ES677213

 U n i t s 13MW-08 13MW-09 13MW-09 13MW-09 13MW-10 RDL QC Batch
SS6 SS3 SS3 SS8 GS1

Lab-Dup

Inorganics

Moisture % 10 6 9 5 1 3118175

Petroleum Hydrocarbons

Benzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3118328

Toluene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3118328

Ethylbenzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3118328

Xylene (Total) mg/kg <0.050 <0.050 <0.050 <0.050 0.050 3118328

C6 - C10 (less BTEX) mg/kg <2.5 <2.5 <2.5 <2.5 2.5 3118328

>C10-C16 Hydrocarbons mg/kg <10 <10 <10 <10 <10 10 3119560

>C16-C21 Hydrocarbons mg/kg 13 <10 <10 <10 15 10 3119560

>C21-<C32 Hydrocarbons mg/kg 36 20 25 <15 37 15 3119560

Modified TPH (Tier1) mg/kg 49 20 <15 52 15 3118185

Reached Baseline at C32 mg/kg Yes Yes NA Yes N/A 3119560

Hydrocarbon Resemblance mg/kg COMMENT ( 1 ) COMMENT ( 1 ) NA COMMENT ( 2 ) N/A 3119560

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 88 93 91 86 86 3119560

n-Dotriacontane - Extractable % 98 ( 3 ) 94 91 102 ( 3 ) 105 3119560

Isobutylbenzene - Volatile % 104 100 101 102 3118328

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Lube oil fraction.
( 2 )    One product in fuel / lube range.  Possible lube oil fraction.
( 3 )    TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.
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Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q M 5 6 6 9     Q M 5 6 7 0     Q M 5 6 7 2     Q M 5 6 7 3     Q M 5 6 7 7
Sampling Date 2013/02/04 2013/02/04 2013/02/04 2013/02/04 2013/02/04
COC Number ES677213 ES677213 ES677213 ES677213 ES677213

 U n i t s 13MW-10 13MW-11 13MW-11 13MW-12 13MW-12 RDL QC Batch
SS7 SS3 SS8 SS3 SS10

Inorganics

Moisture % 7 3 6 5 45 1 3118175

Petroleum Hydrocarbons

Benzene mg/kg <0.025 <0.025 <0.025 <0.025 <0.025 0.025 3118328

Toluene mg/kg <0.025 <0.025 <0.025 <0.025 <0.025 0.025 3118328

Ethylbenzene mg/kg <0.025 <0.025 <0.025 <0.025 <0.025 0.025 3118328

Xylene (Total) mg/kg <0.050 <0.050 <0.050 <0.050 0.23 0.050 3118328

C6 - C10 (less BTEX) mg/kg <2.5 <2.5 <2.5 <2.5 <2.5 2.5 3118328

>C10-C16 Hydrocarbons mg/kg <10 <10 <10 <10 140 10 3119560

>C16-C21 Hydrocarbons mg/kg <10 <10 <10 <10 740 10 3119560

>C21-<C32 Hydrocarbons mg/kg <15 <15 <15 17 2000 15 3119560

Modified TPH (Tier1) mg/kg <15 <15 <15 17 2900 15 3118185

Reached Baseline at C32 mg/kg NA NA NA Yes No N/A 3119560

Hydrocarbon Resemblance mg/kg NA NA NA COMMENT ( 1 ) COMMENT ( 2 ) N/A 3119560

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 87 85 82 86 94 3119560

n-Dotriacontane - Extractable % 94 93 102 113 98 3119560

Isobutylbenzene - Volatile % 103 98 101 101 117 3118328

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Lube oil fraction.
( 2 )    Lube oil fraction; interference from possible PAHs.
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Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q M 5 6 6 3     Q M 5 6 6 3     Q M 5 6 6 5     Q M 5 6 6 7     Q M 5 6 7 0
Sampling Date 2013/02/01 2013/02/01 2013/02/04 2013/02/04 2013/02/04
COC Number ES677213 ES677213 ES677213 ES677213 ES677213

 U n i t s 13MW-08 13MW-08 13MW-09 13MW-10 13MW-11 RDL QC Batch
SS3 SS3 SS3 GS1 SS3

Lab-Dup

Metals

Acid Extractable Aluminum (Al) mg/kg 11000 10000 11000 11000 12000 10 3119701

Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Arsenic (As) mg/kg 5.4 5.4 5.3 4.1 5.3 2.0 3119701

Acid Extractable Barium (Ba) mg/kg 23 21 32 33 33 5.0 3119701

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Boron (B) mg/kg <5.0 <5.0 <5.0 <5.0 <5.0 5.0 3119701

Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 <0.30 <0.30 0.30 3119701

Acid Extractable Chromium (Cr) mg/kg 23 21 17 33 21 2.0 3119701

Acid Extractable Cobalt (Co) mg/kg 8.9 8.2 8.3 8.6 10 1.0 3119701

Acid Extractable Copper (Cu) mg/kg 31 30 27 28 33 2.0 3119701

Acid Extractable Iron (Fe) mg/kg 23000 22000 20000 20000 25000 50 3119701

Acid Extractable Lead (Pb) mg/kg 12 12 24 25 12 0.50 3119701

Acid Extractable Lithium (Li) mg/kg 18 18 17 16 20 2.0 3119701

Acid Extractable Manganese (Mn) mg/kg 530 500 520 440 480 2.0 3119701

Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 0.10 3119701

Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Nickel (Ni) mg/kg 15 13 13 13 17 2.0 3119701

Acid Extractable Rubidium (Rb) mg/kg 7.1 6.2 6.2 5.7 6.4 2.0 3119701

Acid Extractable Selenium (Se) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 0.50 3119701

Acid Extractable Strontium (Sr) mg/kg 16 13 58 27 17 5.0 3119701

Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 0.10 3119701

Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3119701

Acid Extractable Uranium (U) mg/kg 0.75 0.64 0.56 0.71 0.59 0.10 3119701

Acid Extractable Vanadium (V) mg/kg 41 37 28 35 34 2.0 3119701

Acid Extractable Zinc (Zn) mg/kg 52 49 64 74 57 5.0 3119701

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q M 5 6 7 3
Sampling Date 2013/02/04
COC Number ES677213

 U n i t s 13MW-12 RDL QC Batch
SS3

Metals

Acid Extractable Aluminum (Al) mg/kg 11000 10 3119701

Acid Extractable Antimony (Sb) mg/kg <2.0 2.0 3119701

Acid Extractable Arsenic (As) mg/kg 4.9 2.0 3119701

Acid Extractable Barium (Ba) mg/kg 31 5.0 3119701

Acid Extractable Beryllium (Be) mg/kg <2.0 2.0 3119701

Acid Extractable Bismuth (Bi) mg/kg <2.0 2.0 3119701

Acid Extractable Boron (B) mg/kg <5.0 5.0 3119701

Acid Extractable Cadmium (Cd) mg/kg <0.30 0.30 3119701

Acid Extractable Chromium (Cr) mg/kg 25 2.0 3119701

Acid Extractable Cobalt (Co) mg/kg 9.2 1.0 3119701

Acid Extractable Copper (Cu) mg/kg 25 2.0 3119701

Acid Extractable Iron (Fe) mg/kg 22000 50 3119701

Acid Extractable Lead (Pb) mg/kg 15 0.50 3119701

Acid Extractable Lithium (Li) mg/kg 16 2.0 3119701

Acid Extractable Manganese (Mn) mg/kg 500 2.0 3119701

Acid Extractable Mercury (Hg) mg/kg <0.10 0.10 3119701

Acid Extractable Molybdenum (Mo) mg/kg <2.0 2.0 3119701

Acid Extractable Nickel (Ni) mg/kg 15 2.0 3119701

Acid Extractable Rubidium (Rb) mg/kg 5.2 2.0 3119701

Acid Extractable Selenium (Se) mg/kg <2.0 2.0 3119701

Acid Extractable Silver (Ag) mg/kg <0.50 0.50 3119701

Acid Extractable Strontium (Sr) mg/kg 18 5.0 3119701

Acid Extractable Thallium (Tl) mg/kg <0.10 0.10 3119701

Acid Extractable Tin (Sn) mg/kg <2.0 2.0 3119701

Acid Extractable Uranium (U) mg/kg 0.73 0.10 3119701

Acid Extractable Vanadium (V) mg/kg 33 2.0 3119701

Acid Extractable Zinc (Zn) mg/kg 55 5.0 3119701

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q M 5 6 6 4     Q M 5 6 6 5     Q M 5 6 6 7     Q M 5 6 7 0     Q M 5 6 7 7
Sampling Date 2013/02/01 2013/02/04 2013/02/04 2013/02/04 2013/02/04
COC Number ES677213 ES677213 ES677213 ES677213 ES677213

 U n i t s 13MW-08 13MW-09 13MW-10 13MW-11 RDL 13MW-12 RDL QC Batch
SS6 SS3 GS1 SS3 SS10

Polyaromatic Hydrocarbons

1-Methylnaphthalene mg/kg 0.075 <0.010 0.011 <0.010 0.010 1.8 0.010 3119486

2-Methylnaphthalene mg/kg 0.11 <0.010 0.017 <0.010 0.010 2.1 0.010 3119486

Acenaphthene mg/kg 0.24 0.020 <0.010 <0.010 0.010 6.0 0.010 3119486

Acenaphthylene mg/kg 0.075 0.016 <0.010 <0.010 0.010 1.1 0.010 3119486

Anthracene mg/kg 0.40 0.051 <0.010 <0.010 0.010 10 0.010 3119486

Benzo(a)anthracene mg/kg 1.3 0.16 0.017 <0.010 0.010 22 0.10 3119486

Benzo(a)pyrene mg/kg 0.96 0.12 0.012 <0.010 0.010 13 0.10 3119486

Benzo(b)fluoranthene mg/kg 0.76 0.096 0.011 <0.010 0.010 10 0.10 3119486

Benzo(g,h,i)perylene mg/kg 0.60 0.083 <0.010 <0.010 0.010 7.6 0.10 3119486

Benzo(j)fluoranthene mg/kg 0.41 0.054 <0.010 <0.010 0.010 5.9 0.10 3119486

Benzo(k)fluoranthene mg/kg 0.41 0.054 <0.010 <0.010 0.010 5.8 0.10 3119486

Chrysene mg/kg 1.2 0.16 0.022 <0.010 0.010 21 0.10 3119486

Dibenz(a,h)anthracene mg/kg 0.14 0.021 <0.010 <0.010 0.010 2.1 0.010 3119486

Fluoranthene mg/kg 2.9 0.31 0.032 <0.010 0.010 53 0.10 3119486

Fluorene mg/kg 0.25 0.022 <0.010 <0.010 0.010 7.7 0.010 3119486

Indeno(1,2,3-cd)pyrene mg/kg 0.50 0.073 <0.010 <0.010 0.010 6.7 0.10 3119486

Naphthalene mg/kg 0.25 0.016 <0.010 <0.010 0.010 10 0.010 3119486

Perylene mg/kg 0.26 0.033 <0.010 <0.010 0.010 3.9 0.010 3119486

Phenanthrene mg/kg 2.2 0.22 0.024 <0.010 0.010 52 0.10 3119486

Pyrene mg/kg 2.5 0.27 0.028 <0.010 0.010 43 0.10 3119486

Surrogate Recovery (%)

D10-Anthracene % 73 79 74 99 82 3119486

D14-Terphenyl (FS) % 99 100 90 108 98 ( 1 ) 3119486

D8-Acenaphthylene % 79 95 76 104 79 3119486

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated PAH RDL(s) due to sample dilution.

Page 6 of 13



Stantec Consulting Ltd
Maxxam  Job  #: B319523 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

GENERAL COMMENTS

Revised report:  Re-issued report as duplicates not showing up on EXCEL file.  3/15/13 MMC

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report
Maxxam Job Number: DB319523

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3118328 THL Matrix Spike Isobutylbenzene - Volatile 2013/02/08 92 % 60 - 140
Benzene 2013/02/08 92 % 60 - 140
Toluene 2013/02/08 119 % 60 - 140
Ethylbenzene 2013/02/08 118 % 60 - 140
Xylene (Total) 2013/02/08 124 % 60 - 140

Spiked Blank Isobutylbenzene - Volatile 2013/02/08 99 % 60 - 140
Benzene 2013/02/08 91 % 60 - 140
Toluene 2013/02/08 92 % 60 - 140
Ethylbenzene 2013/02/08 89 % 60 - 140
Xylene (Total) 2013/02/08 93 % 60 - 140

Method Blank Isobutylbenzene - Volatile 2013/02/08 97 % 60 - 140
Benzene 2013/02/08 <0.025 mg/kg
Toluene 2013/02/08 <0.025 mg/kg
Ethylbenzene 2013/02/08 <0.025 mg/kg
Xylene (Total) 2013/02/08 <0.050 mg/kg
C6 - C10 (less BTEX) 2013/02/08 <2.5 mg/kg

RPD Benzene 2013/02/08 NC % 50
Toluene 2013/02/08 NC % 50
Ethylbenzene 2013/02/08 NC % 50
Xylene (Total) 2013/02/08 NC % 50
C6 - C10 (less BTEX) 2013/02/08 NC % 50

3119486 GTH Matrix Spike D10-Anthracene 2013/02/12 91 % 30 - 130
D14-Terphenyl (FS) 2013/02/12 105 % 30 - 130
D8-Acenaphthylene 2013/02/12 105 % 30 - 130
1-Methylnaphthalene 2013/02/12 95 % 30 - 130
2-Methylnaphthalene 2013/02/12 101 % 30 - 130
Acenaphthene 2013/02/12 97 % 30 - 130
Acenaphthylene 2013/02/12 111 % 30 - 130
Anthracene 2013/02/12 97 % 30 - 130
Benzo(a)anthracene 2013/02/12 103 % 30 - 130
Benzo(a)pyrene 2013/02/12 94 % 30 - 130
Benzo(b)fluoranthene 2013/02/12 86 % 30 - 130
Benzo(g,h,i)perylene 2013/02/12 84 % 30 - 130
Benzo(j)fluoranthene 2013/02/12 89 % 30 - 130
Benzo(k)fluoranthene 2013/02/12 88 % 30 - 130
Chrysene 2013/02/12 110 % 30 - 130
Dibenz(a,h)anthracene 2013/02/12 89 % 30 - 130
Fluoranthene 2013/02/12 107 % 30 - 130
Fluorene 2013/02/12 106 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/02/12 91 % 30 - 130
Naphthalene 2013/02/12 97 % 30 - 130
Perylene 2013/02/12 94 % 30 - 130
Phenanthrene 2013/02/12 102 % 30 - 130
Pyrene 2013/02/12 108 % 30 - 130

Spiked Blank D10-Anthracene 2013/02/11 77 % 30 - 130
D14-Terphenyl (FS) 2013/02/11 89 % 30 - 130
D8-Acenaphthylene 2013/02/11 83 % 30 - 130
1-Methylnaphthalene 2013/02/11 75 % 30 - 130
2-Methylnaphthalene 2013/02/11 82 % 30 - 130
Acenaphthene 2013/02/11 76 % 30 - 130
Acenaphthylene 2013/02/11 87 % 30 - 130
Anthracene 2013/02/11 80 % 30 - 130
Benzo(a)anthracene 2013/02/11 105 % 30 - 130
Benzo(a)pyrene 2013/02/11 83 % 30 - 130
Benzo(b)fluoranthene 2013/02/11 81 % 30 - 130
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB319523

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3119486 GTH Spiked Blank Benzo(g,h,i)perylene 2013/02/11 83 % 30 - 130
Benzo(j)fluoranthene 2013/02/11 80 % 30 - 130
Benzo(k)fluoranthene 2013/02/11 79 % 30 - 130
Chrysene 2013/02/11 99 % 30 - 130
Dibenz(a,h)anthracene 2013/02/11 82 % 30 - 130
Fluoranthene 2013/02/11 91 % 30 - 130
Fluorene 2013/02/11 84 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/02/11 85 % 30 - 130
Naphthalene 2013/02/11 77 % 30 - 130
Perylene 2013/02/11 86 % 30 - 130
Phenanthrene 2013/02/11 91 % 30 - 130
Pyrene 2013/02/11 91 % 30 - 130

Method Blank D10-Anthracene 2013/02/11 82 % 30 - 130
D14-Terphenyl (FS) 2013/02/11 95 % 30 - 130
D8-Acenaphthylene 2013/02/11 83 % 30 - 130
1-Methylnaphthalene 2013/02/11 <0.010 mg/kg
2-Methylnaphthalene 2013/02/11 <0.010 mg/kg
Acenaphthene 2013/02/11 <0.010 mg/kg
Acenaphthylene 2013/02/11 <0.010 mg/kg
Anthracene 2013/02/11 <0.010 mg/kg
Benzo(a)anthracene 2013/02/11 <0.010 mg/kg
Benzo(a)pyrene 2013/02/11 <0.010 mg/kg
Benzo(b)fluoranthene 2013/02/11 <0.010 mg/kg
Benzo(g,h,i)perylene 2013/02/11 <0.010 mg/kg
Benzo(j)fluoranthene 2013/02/11 <0.010 mg/kg
Benzo(k)fluoranthene 2013/02/11 <0.010 mg/kg
Chrysene 2013/02/11 <0.010 mg/kg
Dibenz(a,h)anthracene 2013/02/11 <0.010 mg/kg
Fluoranthene 2013/02/11 <0.010 mg/kg
Fluorene 2013/02/11 <0.010 mg/kg
Indeno(1,2,3-cd)pyrene 2013/02/11 <0.010 mg/kg
Naphthalene 2013/02/11 <0.010 mg/kg
Perylene 2013/02/11 <0.010 mg/kg
Phenanthrene 2013/02/11 <0.010 mg/kg
Pyrene 2013/02/11 <0.010 mg/kg

RPD 1-Methylnaphthalene 2013/02/11 NC % 50
2-Methylnaphthalene 2013/02/11 NC % 50
Acenaphthene 2013/02/11 NC % 50
Acenaphthylene 2013/02/11 NC % 50
Anthracene 2013/02/11 NC % 50
Benzo(a)anthracene 2013/02/11 NC % 50
Benzo(a)pyrene 2013/02/11 NC % 50
Benzo(b)fluoranthene 2013/02/11 NC % 50
Benzo(g,h,i)perylene 2013/02/11 NC % 50
Benzo(j)fluoranthene 2013/02/11 NC % 50
Benzo(k)fluoranthene 2013/02/11 NC % 50
Chrysene 2013/02/11 NC % 50
Dibenz(a,h)anthracene 2013/02/11 NC % 50
Fluoranthene 2013/02/11 NC % 50
Fluorene 2013/02/11 NC % 50
Indeno(1,2,3-cd)pyrene 2013/02/11 NC % 50
Naphthalene 2013/02/11 NC % 50
Perylene 2013/02/11 NC % 50
Phenanthrene 2013/02/11 NC % 50
Pyrene 2013/02/11 NC % 50
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB319523

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3119560 CMI Matrix Spike
[QM5665-01] Isobutylbenzene  - Extractable 2013/02/11 94 % 30 - 130

n-Dotriacontane - Extractable 2013/02/11 93 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/11 85 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/11 97 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/11 91 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/02/11 93 % 30 - 130
n-Dotriacontane - Extractable 2013/02/11 102 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/11 75 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/11 88 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/11 101 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/02/11 94 % 30 - 130
n-Dotriacontane - Extractable 2013/02/11 97 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/11 <10 mg/kg
>C16-C21 Hydrocarbons 2013/02/11 <10 mg/kg
>C21-<C32 Hydrocarbons 2013/02/11 <15 mg/kg

RPD [ Q M 5 6 6 5 - 0 1 ] >C10-C16 Hydrocarbons 2013/02/11 NC % 50
>C16-C21 Hydrocarbons 2013/02/11 NC % 50
>C21-<C32 Hydrocarbons 2013/02/11 NC % 50

3119701 DLB Matrix Spike
[QM5663-01] Acid Extractable Antimony (Sb) 2013/02/12 103 % 75 - 125

Acid Extractable Arsenic (As) 2013/02/12 99 % 75 - 125
Acid Extractable Barium (Ba) 2013/02/12 89 % 75 - 125
Acid Extractable Beryllium (Be) 2013/02/12 98 % 75 - 125
Acid Extractable Bismuth (Bi) 2013/02/12 102 % 75 - 125
Acid Extractable Boron (B) 2013/02/12 91 % 75 - 125
Acid Extractable Cadmium (Cd) 2013/02/12 97 % 75 - 125
Acid Extractable Chromium (Cr) 2013/02/12 95 % 75 - 125
Acid Extractable Cobalt (Co) 2013/02/12 96 % 75 - 125
Acid Extractable Copper (Cu) 2013/02/12 NC % 75 - 125
Acid Extractable Lead (Pb) 2013/02/12 98 % 75 - 125
Acid Extractable Lithium (Li) 2013/02/12 105 % 75 - 125
Acid Extractable Manganese (Mn) 2013/02/12 NC % 75 - 125
Acid Extractable Mercury (Hg) 2013/02/12 97 % 75 - 125
Acid Extractable Molybdenum (Mo) 2013/02/12 94 % 75 - 125
Acid Extractable Nickel (Ni) 2013/02/12 91 % 75 - 125
Acid Extractable Rubidium (Rb) 2013/02/12 96 % 75 - 125
Acid Extractable Selenium (Se) 2013/02/12 100 % 75 - 125
Acid Extractable Silver (Ag) 2013/02/12 100 % 75 - 125
Acid Extractable Strontium (Sr) 2013/02/12 92 % 75 - 125
Acid Extractable Thallium (Tl) 2013/02/12 103 % 75 - 125
Acid Extractable Tin (Sn) 2013/02/12 99 % 75 - 125
Acid Extractable Uranium (U) 2013/02/12 107 % 75 - 125
Acid Extractable Vanadium (V) 2013/02/12 NC % 75 - 125
Acid Extractable Zinc (Zn) 2013/02/12 NC % 75 - 125

Spiked Blank Acid Extractable Antimony (Sb) 2013/02/11 110 % 75 - 125
Acid Extractable Arsenic (As) 2013/02/11 102 % 75 - 125
Acid Extractable Barium (Ba) 2013/02/11 99 % 75 - 125
Acid Extractable Beryllium (Be) 2013/02/11 96 % 75 - 125
Acid Extractable Bismuth (Bi) 2013/02/11 103 % 75 - 125
Acid Extractable Boron (B) 2013/02/11 97 % 75 - 125
Acid Extractable Cadmium (Cd) 2013/02/11 99 % 75 - 125
Acid Extractable Chromium (Cr) 2013/02/11 98 % 75 - 125
Acid Extractable Cobalt (Co) 2013/02/11 99 % 75 - 125
Acid Extractable Copper (Cu) 2013/02/11 100 % 75 - 125
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB319523

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3119701 DLB Spiked Blank Acid Extractable Lead (Pb) 2013/02/11 100 % 75 - 125
Acid Extractable Lithium (Li) 2013/02/11 103 % 75 - 125
Acid Extractable Manganese (Mn) 2013/02/11 98 % 75 - 125
Acid Extractable Mercury (Hg) 2013/02/11 100 % 75 - 125
Acid Extractable Molybdenum (Mo) 2013/02/11 102 % 75 - 125
Acid Extractable Nickel (Ni) 2013/02/11 98 % 75 - 125
Acid Extractable Rubidium (Rb) 2013/02/11 97 % 75 - 125
Acid Extractable Selenium (Se) 2013/02/11 102 % 75 - 125
Acid Extractable Silver (Ag) 2013/02/11 99 % 75 - 125
Acid Extractable Strontium (Sr) 2013/02/11 99 % 75 - 125
Acid Extractable Thallium (Tl) 2013/02/11 105 % 75 - 125
Acid Extractable Tin (Sn) 2013/02/11 100 % 75 - 125
Acid Extractable Uranium (U) 2013/02/11 104 % 75 - 125
Acid Extractable Vanadium (V) 2013/02/11 98 % 75 - 125
Acid Extractable Zinc (Zn) 2013/02/11 104 % 75 - 125

Method Blank Acid Extractable Aluminum (Al) 2013/02/11 <10 mg/kg
Acid Extractable Antimony (Sb) 2013/02/11 <2.0 mg/kg
Acid Extractable Arsenic (As) 2013/02/11 <2.0 mg/kg
Acid Extractable Barium (Ba) 2013/02/11 <5.0 mg/kg
Acid Extractable Beryllium (Be) 2013/02/11 <2.0 mg/kg
Acid Extractable Bismuth (Bi) 2013/02/11 <2.0 mg/kg
Acid Extractable Boron (B) 2013/02/11 <5.0 mg/kg
Acid Extractable Cadmium (Cd) 2013/02/11 <0.30 mg/kg
Acid Extractable Chromium (Cr) 2013/02/11 <2.0 mg/kg
Acid Extractable Cobalt (Co) 2013/02/11 <1.0 mg/kg
Acid Extractable Copper (Cu) 2013/02/11 <2.0 mg/kg
Acid Extractable Iron (Fe) 2013/02/11 <50 mg/kg
Acid Extractable Lead (Pb) 2013/02/11 <0.50 mg/kg
Acid Extractable Lithium (Li) 2013/02/11 <2.0 mg/kg
Acid Extractable Manganese (Mn) 2013/02/11 <2.0 mg/kg
Acid Extractable Mercury (Hg) 2013/02/11 <0.10 mg/kg
Acid Extractable Molybdenum (Mo) 2013/02/11 <2.0 mg/kg
Acid Extractable Nickel (Ni) 2013/02/11 <2.0 mg/kg
Acid Extractable Rubidium (Rb) 2013/02/11 <2.0 mg/kg
Acid Extractable Selenium (Se) 2013/02/11 <2.0 mg/kg
Acid Extractable Silver (Ag) 2013/02/11 <0.50 mg/kg
Acid Extractable Strontium (Sr) 2013/02/11 <5.0 mg/kg
Acid Extractable Thallium (Tl) 2013/02/11 <0.10 mg/kg
Acid Extractable Tin (Sn) 2013/02/11 <2.0 mg/kg
Acid Extractable Uranium (U) 2013/02/11 <0.10 mg/kg
Acid Extractable Vanadium (V) 2013/02/11 <2.0 mg/kg
Acid Extractable Zinc (Zn) 2013/02/11 <5.0 mg/kg

RPD [ Q M 5 6 6 3 - 0 1 ] Acid Extractable Aluminum (Al) 2013/02/12 6.7 % 35
Acid Extractable Antimony (Sb) 2013/02/12 NC % 35
Acid Extractable Arsenic (As) 2013/02/12 NC % 35
Acid Extractable Barium (Ba) 2013/02/12 NC % 35
Acid Extractable Beryllium (Be) 2013/02/12 NC % 35
Acid Extractable Bismuth (Bi) 2013/02/12 NC % 35
Acid Extractable Boron (B) 2013/02/12 NC % 35
Acid Extractable Cadmium (Cd) 2013/02/12 NC % 35
Acid Extractable Chromium (Cr) 2013/02/12 9.0 % 35
Acid Extractable Cobalt (Co) 2013/02/12 7.2 % 35
Acid Extractable Copper (Cu) 2013/02/12 3.9 % 35
Acid Extractable Iron (Fe) 2013/02/12 4.5 % 35
Acid Extractable Lead (Pb) 2013/02/12 2.6 % 35
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB319523

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3119701 DLB RPD [ Q M 5 6 6 3 - 0 1 ] Acid Extractable Lithium (Li) 2013/02/12 2.4 % 35
Acid Extractable Manganese (Mn) 2013/02/12 5.7 % 35
Acid Extractable Mercury (Hg) 2013/02/12 NC % 35
Acid Extractable Molybdenum (Mo) 2013/02/12 NC % 35
Acid Extractable Nickel (Ni) 2013/02/12 14.6 % 35
Acid Extractable Rubidium (Rb) 2013/02/12 NC % 35
Acid Extractable Selenium (Se) 2013/02/12 NC % 35
Acid Extractable Silver (Ag) 2013/02/12 NC % 35
Acid Extractable Strontium (Sr) 2013/02/12 NC % 35
Acid Extractable Thallium (Tl) 2013/02/12 NC % 35
Acid Extractable Tin (Sn) 2013/02/12 NC % 35
Acid Extractable Uranium (U) 2013/02/12 15.5 % 35
Acid Extractable Vanadium (V) 2013/02/12 8.6 % 35
Acid Extractable Zinc (Zn) 2013/02/12 5.4 % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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Maxxam  Job  #: B319523

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Scientific Specialist (Organics)                  

Mike Macgillivray, Scientific Specialist (Inorganics)                

Rose Macdonald, Scientific Specialist (Organics)                  

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Your P.O. #: 16300R-20           
Your Project #: 121811071.200                 
Site Location: FUNDY QUAY
Your C.O.C. #: ES676713, ES676813

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/03/15
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B318056
Received: 2013/02/06, 10:25

Sample Matrix: Soil
# Samples Received: 15

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Soil (PIRI) ( 1 ) 2 2013/02/06 2013/02/06 ATL SOP 00111 Based on Atl. PIRI  
TEH in Soil (PIRI) ( 1 ) 10 2013/02/07 2013/02/07 ATL SOP 00111 Based on Atl. PIRI  
Metals Solids Acid Extr. ICPMS 6 2013/02/07 2013/02/07 ATL SOP 00059 Based on EPA6020A   
Moisture 12 N/A 2013/02/06 ATL SOP 00001 MOE Handbook 1983   
PAH Compounds by GCMS (SIM) ( 1 ) 2 2013/02/06 2013/02/08 ATL SOP 00102 Based on EPA8270C   
PAH Compounds by GCMS (SIM) ( 1 ) 1 2013/02/07 2013/02/07 ATL SOP 00102 Based on EPA8270C   
PAH Compounds by GCMS (SIM) ( 1 ) 4 2013/02/07 2013/02/08 ATL SOP 00102 Based on EPA8270C   
VPH in Soil (PIRI) 9 2013/02/06 2013/02/06 ATL SOP 00119 Based on Atl. PIRI  
VPH in Soil (PIRI) 3 2013/02/06 2013/02/07 ATL SOP 00119 Based on Atl. PIRI  
ModTPH (T1) Calc. for Soil 2 2013/02/06 2013/02/07 Based on Atl. PIRI  
ModTPH (T1) Calc. for Soil 10 2013/02/06 2013/02/08 Based on Atl. PIRI  

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.
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Your P.O. #: 16300R-20           
Your Project #: 121811071.200                 
Site Location: FUNDY QUAY
Your C.O.C. #: ES676713, ES676813

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/03/15
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS
-2-

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie (McNair) Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q L 8 7 1 3     Q L 8 7 1 3     Q L 8 7 1 5     Q L 8 7 1 7
Sampling Date 2013/01/30 2013/01/30 2013/01/30 2013/01/30
COC Number ES676713 ES676713 ES676713 ES676713

 U n i t s 13MW-01 13MW-01 QC Batch 13MW-01 QC Batch 13MW-02 RDL QC Batch
SS3 SS3 SS8 SS2

Lab-Dup

Inorganics

Moisture % 10 3115502 25 3115502 8 1 3115575

Petroleum Hydrocarbons

Benzene mg/kg 0.11 3115811 0.054 3115811 <0.025 0.025 3115811

Toluene mg/kg 0.33 3115811 0.14 3115811 <0.025 0.025 3115811

Ethylbenzene mg/kg 0.034 3115811 0.17 3115811 <0.025 0.025 3115811

Xylene (Total) mg/kg 0.41 3115811 0.47 3115811 <0.050 0.050 3115811

C6 - C10 (less BTEX) mg/kg 5.0 3115811 <2.5 3115811 <2.5 2.5 3115811

>C10-C16 Hydrocarbons mg/kg 34 28 3116758 530 3115315 47 10 3116758

>C16-C21 Hydrocarbons mg/kg 170 190 3116758 1000 3115315 250 10 3116758

>C21-<C32 Hydrocarbons mg/kg 400 440 3116758 1800 3115315 520 15 3116758

Modified TPH (Tier1) mg/kg 600 3115541 3400 3115541 820 15 3115541

Reached Baseline at C32 mg/kg Yes 3116758 No 3115315 Yes N/A 3116758

Hydrocarbon Resemblance mg/kg COMMENT ( 1 ) 3116758 COMMENT ( 1 ) 3115315 COMMENT ( 1 ) N/A 3116758

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 94 94 3116758 91 3115315 93 3116758

n-Dotriacontane - Extractable % 79 81 3116758 92 3115315 91 3116758

Isobutylbenzene - Volatile % 96 3115811 104 3115811 104 3115811

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range: interference from possible PAHs.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q L 8 7 1 7     Q L 8 7 1 8     Q L 8 7 2 0     Q L 8 7 2 1
Sampling Date 2013/01/30 2013/01/30 2013/01/30 2013/01/30
COC Number ES676713 ES676713 ES676713 ES676713

 U n i t s 13MW-02 QC Batch 13MW-02 13MW-03 13MW-03 RDL QC Batch
SS2 SS6 SS7 SS10

Lab-Dup

Inorganics

Moisture % 3115575 29 13 12 1 3115502

Petroleum Hydrocarbons

Benzene mg/kg <0.025 3115811 <0.025 <0.025 <0.025 0.025 3115811

Toluene mg/kg <0.025 3115811 <0.025 <0.025 <0.025 0.025 3115811

Ethylbenzene mg/kg <0.025 3115811 <0.025 <0.025 <0.025 0.025 3115811

Xylene (Total) mg/kg <0.050 3115811 <0.050 <0.050 <0.050 0.050 3115811

C6 - C10 (less BTEX) mg/kg <2.5 3115811 <2.5 <2.5 <2.5 2.5 3115811

>C10-C16 Hydrocarbons mg/kg 3116758 10 <10 24 10 3116758

>C16-C21 Hydrocarbons mg/kg 3116758 41 <10 110 10 3116758

>C21-<C32 Hydrocarbons mg/kg 3116758 94 <15 230 15 3116758

Modified TPH (Tier1) mg/kg 3115541 140 <15 360 15 3115541

Reached Baseline at C32 mg/kg 3116758 Yes NA Yes N/A 3116758

Hydrocarbon Resemblance mg/kg 3116758 COMMENT ( 1 ) NA COMMENT ( 2 ) N/A 3116758

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 3116758 93 90 85 3116758

n-Dotriacontane - Extractable % 3116758 87 91 76 3116758

Isobutylbenzene - Volatile % 103 3115811 103 100 102 3115811

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Lube oil fraction.
( 2 )    One product in fuel / lube range: interference from possible PAHs.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q L 8 7 7 8     Q L 8 7 8 0     Q L 8 7 8 2     Q L 8 7 8 3
Sampling Date 2013/01/31 2013/01/31 2013/01/31 2013/02/01
COC Number ES676813 ES676813 ES676813 ES676813

 U n i t s 13MW-04 13MW-04 13MW-05 13MW-06 RDL QC Batch
SS2 SS10 SS8 SS3

Inorganics

Moisture % 6 16 10 22 1 3115575

Petroleum Hydrocarbons

Benzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3115811

Toluene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3115811

Ethylbenzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3115811

Xylene (Total) mg/kg <0.050 <0.050 <0.050 <0.050 0.050 3115811

C6 - C10 (less BTEX) mg/kg <2.5 <2.5 <2.5 <2.5 2.5 3115811

>C10-C16 Hydrocarbons mg/kg <10 64 <10 51 10 3116758

>C16-C21 Hydrocarbons mg/kg <10 290 15 200 10 3116758

>C21-<C32 Hydrocarbons mg/kg <15 520 33 790 15 3116758

Modified TPH (Tier1) mg/kg <15 870 48 1000 15 3115541

Reached Baseline at C32 mg/kg NA Yes Yes Yes N/A 3116758

Hydrocarbon Resemblance mg/kg NA COMMENT ( 1 ) COMMENT ( 2 ) COMMENT ( 1 ) N/A 3116758

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 92 90 79 90 3116758

n-Dotriacontane - Extractable % 96 84 83 82 3116758

Isobutylbenzene - Volatile % 95 98 102 93 3115811

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range: interference from possible PAHs.
( 2 )    Lube oil fraction.  Unidentified compound(s) in fuel / lube range.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     Q L 8 7 8 4     Q L 8 7 8 7
Sampling Date 2013/02/01 2013/02/01
COC Number ES676813 ES676813

 U n i t s 13MW-06 QC Batch 13MW-07 RDL QC Batch
SS8 SS8

Inorganics

Moisture % 56 3115502 10 1 3115575

Petroleum Hydrocarbons

Benzene mg/kg <0.025 3115811 <0.025 0.025 3115811

Toluene mg/kg 0.19 3115811 <0.025 0.025 3115811

Ethylbenzene mg/kg <0.025 3115811 <0.025 0.025 3115811

Xylene (Total) mg/kg <0.050 3115811 <0.050 0.050 3115811

C6 - C10 (less BTEX) mg/kg <2.5 3115811 <2.5 2.5 3115811

>C10-C16 Hydrocarbons mg/kg 800 3115315 <10 10 3116758

>C16-C21 Hydrocarbons mg/kg 1600 3115315 <10 10 3116758

>C21-<C32 Hydrocarbons mg/kg 2800 3115315 <15 15 3116758

Modified TPH (Tier1) mg/kg 5200 3115541 <15 15 3115541

Reached Baseline at C32 mg/kg No 3115315 NA N/A 3116758

Hydrocarbon Resemblance mg/kg COMMENT ( 1 ) 3115315 NA N/A 3116758

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 89 3115315 83 3116758

n-Dotriacontane - Extractable % 98 3115315 76 3116758

Isobutylbenzene - Volatile % 77 3115811 92 3115811

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range: interference from possible PAHs.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q L 8 7 1 3     Q L 8 7 1 3     Q L 8 7 1 7     Q L 8 7 1 9     Q L 8 7 8 1
Sampling Date 2013/01/30 2013/01/30 2013/01/30 2013/01/30 2013/01/31
COC Number ES676713 ES676713 ES676713 ES676713 ES676813

 U n i t s 13MW-01 13MW-01 13MW-02 13MW-03 13MW-05 RDL QC Batch
SS3 SS3 SS2 SS3 SS3

Lab-Dup

Metals

Acid Extractable Aluminum (Al) mg/kg 8400 8900 15000 11000 11000 10 3116785

Acid Extractable Antimony (Sb) mg/kg 3.0 3.0 2.1 <2.0 <2.0 2.0 3116785

Acid Extractable Arsenic (As) mg/kg 61 63 6.3 4.5 4.8 2.0 3116785

Acid Extractable Barium (Ba) mg/kg 110 110 150 30 30 5.0 3116785

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3116785

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3116785

Acid Extractable Boron (B) mg/kg 11 10 <5.0 <5.0 <5.0 5.0 3116785

Acid Extractable Cadmium (Cd) mg/kg 0.62 0.70 <0.30 <0.30 <0.30 0.30 3116785

Acid Extractable Chromium (Cr) mg/kg 22 22 20 17 23 2.0 3116785

Acid Extractable Cobalt (Co) mg/kg 19 20 9.7 9.1 9.7 1.0 3116785

Acid Extractable Copper (Cu) mg/kg 130 130 47 26 27 2.0 3116785

Acid Extractable Iron (Fe) mg/kg 47000 49000 25000 23000 24000 50 3116785

Acid Extractable Lead (Pb) mg/kg 110 100 270 10 14 0.50 3116785

Acid Extractable Lithium (Li) mg/kg 17 17 16 14 17 2.0 3116785

Acid Extractable Manganese (Mn) mg/kg 300 320 510 520 490 2.0 3116785

Acid Extractable Mercury (Hg) mg/kg 0.28 0.30 0.23 <0.10 <0.10 0.10 3116785

Acid Extractable Molybdenum (Mo) mg/kg 44 44 <2.0 <2.0 <2.0 2.0 3116785

Acid Extractable Nickel (Ni) mg/kg 89 110 15 13 17 2.0 3116785

Acid Extractable Rubidium (Rb) mg/kg 4.6 4.9 6.0 4.7 6.1 2.0 3116785

Acid Extractable Selenium (Se) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.0 3116785

Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 0.50 3116785

Acid Extractable Strontium (Sr) mg/kg 92 96 27 12 11 5.0 3116785

Acid Extractable Thallium (Tl) mg/kg 0.56 0.58 <0.10 <0.10 <0.10 0.10 3116785

Acid Extractable Tin (Sn) mg/kg 3.5 2.8 2.6 <2.0 <2.0 2.0 3116785

Acid Extractable Uranium (U) mg/kg 23 23 0.54 0.56 0.51 0.10 3116785

Acid Extractable Vanadium (V) mg/kg 280 370 54 37 36 2.0 3116785

Acid Extractable Zinc (Zn) mg/kg 210 190 170 52 57 5.0 3116785

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q L 8 7 8 3     Q L 8 7 8 5
Sampling Date 2013/02/01 2013/02/01
COC Number ES676813 ES676813

 U n i t s 13MW-06 13MW-07 RDL QC Batch
SS3 SS3

Metals

Acid Extractable Aluminum (Al) mg/kg 15000 11000 10 3116785

Acid Extractable Antimony (Sb) mg/kg 2.9 <2.0 2.0 3116785

Acid Extractable Arsenic (As) mg/kg 20 2.8 2.0 3116785

Acid Extractable Barium (Ba) mg/kg 340 20 5.0 3116785

Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 2.0 3116785

Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 2.0 3116785

Acid Extractable Boron (B) mg/kg 9.0 <5.0 5.0 3116785

Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 0.30 3116785

Acid Extractable Chromium (Cr) mg/kg 25 15 2.0 3116785

Acid Extractable Cobalt (Co) mg/kg 14 7.3 1.0 3116785

Acid Extractable Copper (Cu) mg/kg 140 22 2.0 3116785

Acid Extractable Iron (Fe) mg/kg 37000 18000 50 3116785

Acid Extractable Lead (Pb) mg/kg 1500 6.1 0.50 3116785

Acid Extractable Lithium (Li) mg/kg 27 15 2.0 3116785

Acid Extractable Manganese (Mn) mg/kg 810 360 2.0 3116785

Acid Extractable Mercury (Hg) mg/kg 1.2 <0.10 0.10 3116785

Acid Extractable Molybdenum (Mo) mg/kg 3.1 <2.0 2.0 3116785

Acid Extractable Nickel (Ni) mg/kg 25 11 2.0 3116785

Acid Extractable Rubidium (Rb) mg/kg 10 4.3 2.0 3116785

Acid Extractable Selenium (Se) mg/kg <2.0 <2.0 2.0 3116785

Acid Extractable Silver (Ag) mg/kg 0.53 <0.50 0.50 3116785

Acid Extractable Strontium (Sr) mg/kg 93 20 5.0 3116785

Acid Extractable Thallium (Tl) mg/kg 0.14 <0.10 0.10 3116785

Acid Extractable Tin (Sn) mg/kg 36 <2.0 2.0 3116785

Acid Extractable Uranium (U) mg/kg 1.3 0.32 0.10 3116785

Acid Extractable Vanadium (V) mg/kg 35 31 2.0 3116785

Acid Extractable Zinc (Zn) mg/kg 350 37 5.0 3116785

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q L 8 7 1 5     Q L 8 7 1 8     Q L 8 7 1 8     Q L 8 7 2 1
Sampling Date 2013/01/30 2013/01/30 2013/01/30 2013/01/30
COC Number ES676713 ES676713 ES676713 ES676713

 U n i t s 13MW-01 RDL 13MW-02 13MW-02 RDL 13MW-03 RDL QC Batch
SS8 SS6 SS6 SS10

Lab-Dup

Polyaromatic Hydrocarbons

1-Methylnaphthalene mg/kg 11 0.20 0.043 0.036 0.010 0.34 0.010 3116732

2-Methylnaphthalene mg/kg 12 0.20 0.042 0.046 0.010 0.39 0.010 3116732

Acenaphthene mg/kg 16 0.20 0.030 0.015 0.010 1.8 0.010 3116732

Acenaphthylene mg/kg 0.45 0.010 0.017 0.024 0.010 1.1 0.010 3116732

Anthracene mg/kg 15 0.20 0.086 0.13 0.010 9.9 0.010 3116732

Benzo(a)anthracene mg/kg 22 0.20 0.20 0.23 0.010 15 0.20 3116732

Benzo(a)pyrene mg/kg 14 0.20 0.12 0.15 0.010 12 0.20 3116732

Benzo(b)fluoranthene mg/kg 11 0.20 0.099 0.12 0.010 9.2 0.20 3116732

Benzo(g,h,i)perylene mg/kg 7.0 0.20 0.10 0.10 0.010 6.0 0.20 3116732

Benzo(j)fluoranthene mg/kg 7.1 0.20 0.068 0.084 0.010 5.9 0.20 3116732

Benzo(k)fluoranthene mg/kg 6.0 0.20 0.053 0.066 0.010 5.6 0.20 3116732

Chrysene mg/kg 24 0.20 0.19 0.20 0.010 13 0.20 3116732

Dibenz(a,h)anthracene mg/kg 2.1 0.20 0.019 0.023 0.010 1.9 0.010 3116732

Fluoranthene mg/kg 43 0.20 0.32 0.40 0.010 37 0.20 3116732

Fluorene mg/kg 11 0.20 0.033 0.047 0.010 2.3 0.010 3116732

Indeno(1,2,3-cd)pyrene mg/kg 5.9 0.20 0.063 0.079 0.010 5.3 0.20 3116732

Naphthalene mg/kg 5.2 0.010 0.029 0.044 0.010 0.53 0.010 3116732

Perylene mg/kg 2.8 0.20 0.032 0.043 0.010 3.0 0.010 3116732

Phenanthrene mg/kg 93 0.20 0.42 0.36 0.010 19 0.20 3116732

Pyrene mg/kg 53 0.20 0.25 0.27 0.010 28 0.20 3116732

Surrogate Recovery (%)

D10-Anthracene % 126 90 85 100 3116732

D14-Terphenyl (FS) % 117 ( 1 ) 92 81 90 ( 1 ) 3116732

D8-Acenaphthylene % 94 82 81 84 3116732

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated PAH RDL(s) due to sample dilution.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q L 8 7 8 0     Q L 8 7 8 2     Q L 8 7 8 4     Q L 8 7 8 7
Sampling Date 2013/01/31 2013/01/31 2013/02/01 2013/02/01
COC Number ES676813 ES676813 ES676813 ES676813

 U n i t s 13MW-04 RDL 13MW-05 RDL 13MW-06 13MW-07 RDL QC Batch
SS10 SS8 SS8 SS8

Polyaromatic Hydrocarbons

1-Methylnaphthalene mg/kg 2.0 0.10 3.7 0.10 0.040 <0.010 0.010 3116732

2-Methylnaphthalene mg/kg 2.9 0.10 4.8 0.10 0.042 <0.010 0.010 3116732

Acenaphthene mg/kg 9.1 0.10 31 0.10 0.032 <0.010 0.010 3116732

Acenaphthylene mg/kg 1.3 0.10 0.54 0.10 0.017 <0.010 0.010 3116732

Anthracene mg/kg 23 0.10 68 0.10 0.055 <0.010 0.010 3116732

Benzo(a)anthracene mg/kg 27 0.10 60 0.50 0.14 <0.010 0.010 3116732

Benzo(a)pyrene mg/kg 21 0.10 55 0.50 0.13 <0.010 0.010 3116732

Benzo(b)fluoranthene mg/kg 15 0.10 44 0.50 0.12 <0.010 0.010 3116732

Benzo(g,h,i)perylene mg/kg 11 0.10 32 0.10 0.090 <0.010 0.010 3116732

Benzo(j)fluoranthene mg/kg 9.3 0.10 27 0.10 0.061 <0.010 0.010 3116732

Benzo(k)fluoranthene mg/kg 9.0 0.10 26 0.10 0.064 <0.010 0.010 3116732

Chrysene mg/kg 25 0.10 58 0.50 0.16 <0.010 0.010 3116732

Dibenz(a,h)anthracene mg/kg 2.8 0.10 7.7 0.10 0.023 <0.010 0.010 3116732

Fluoranthene mg/kg 77 0.10 200 0.50 0.29 <0.010 0.010 3116732

Fluorene mg/kg 10 0.10 28 0.10 0.040 <0.010 0.010 3116732

Indeno(1,2,3-cd)pyrene mg/kg 10 0.10 29 0.10 0.072 <0.010 0.010 3116732

Naphthalene mg/kg 6.9 0.10 6.1 0.10 0.062 <0.010 0.010 3116732

Perylene mg/kg 5.2 0.10 15 0.10 0.043 <0.010 0.010 3116732

Phenanthrene mg/kg 87 0.10 250 0.50 0.22 <0.010 0.010 3116732

Pyrene mg/kg 56 0.10 160 0.50 0.30 <0.010 0.010 3116732

Surrogate Recovery (%)

D10-Anthracene % 89 107 71 80 3116732

D14-Terphenyl (FS) % 73 ( 1 ) 74 ( 1 ) 81 91 3116732

D8-Acenaphthylene % 74 79 66 74 3116732

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated PAH RDL(s) due to sample dilution.
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Stantec Consulting Ltd
Maxxam  Job  #: B318056 Client Project #: 121811071.200
Report Date: 2013/03/15 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: JM

Package 1 4.7°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Headspace present in samples 13MW-01 SS8 (3.6-4.2m) and sample 13MW-06 SS8 (4.6-5.2m) which may result in a loss of volatiles.

Sample 13MW-02 SS2 (1.5-2.1m) was received broken and was transferred to a 60mL jar.  As a result some volatiles may have been lost.
Analysis has proceeded as requested by Rob Fiander. 2/6/13 MMC

Revised report:  Re-issued report as duplicates not showing up on EXCEL file.  3/14/13 MMC

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report
Maxxam Job Number: DB318056

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3115315 AJS Matrix Spike Isobutylbenzene  - Extractable 2013/02/08 84 % 30 - 130
n-Dotriacontane - Extractable 2013/02/08 84 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/08 76 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/08 90 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/08 104 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/02/06 92 % 30 - 130
n-Dotriacontane - Extractable 2013/02/06 80 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/06 75 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/06 82 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/06 98 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/02/07 91 % 30 - 130
n-Dotriacontane - Extractable 2013/02/07 93 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/07 <10 mg/kg
>C16-C21 Hydrocarbons 2013/02/07 <10 mg/kg
>C21-<C32 Hydrocarbons 2013/02/07 <15 mg/kg

RPD >C10-C16 Hydrocarbons 2013/02/08 NC % 50
>C16-C21 Hydrocarbons 2013/02/08 NC % 50
>C21-<C32 Hydrocarbons 2013/02/08 NC % 50

3115811 SHL Matrix Spike
[QL8717-01] Isobutylbenzene - Volatile 2013/02/06 92 % 60 - 140

Benzene 2013/02/06 83 % 60 - 140
Toluene 2013/02/06 116 % 60 - 140
Ethylbenzene 2013/02/06 101 % 60 - 140
Xylene (Total) 2013/02/06 110 % 60 - 140

Spiked Blank Isobutylbenzene - Volatile 2013/02/06 101 % 60 - 140
Benzene 2013/02/06 90 % 60 - 140
Toluene 2013/02/06 88 % 60 - 140
Ethylbenzene 2013/02/06 88 % 60 - 140
Xylene (Total) 2013/02/06 87 % 60 - 140

Method Blank Isobutylbenzene - Volatile 2013/02/06 105 % 60 - 140
Benzene 2013/02/06 <0.025 mg/kg
Toluene 2013/02/06 <0.025 mg/kg
Ethylbenzene 2013/02/06 <0.025 mg/kg
Xylene (Total) 2013/02/06 <0.050 mg/kg
C6 - C10 (less BTEX) 2013/02/06 <2.5 mg/kg

RPD [ Q L 8 7 1 7 - 0 1 ] Benzene 2013/02/06 NC % 50
Toluene 2013/02/06 NC % 50
Ethylbenzene 2013/02/06 NC % 50
Xylene (Total) 2013/02/06 NC % 50
C6 - C10 (less BTEX) 2013/02/06 NC % 50

3116732 GTH Matrix Spike
[QL8718-01] D10-Anthracene 2013/02/07 93 % 30 - 130

D14-Terphenyl (FS) 2013/02/07 68 % 30 - 130
D8-Acenaphthylene 2013/02/07 87 % 30 - 130
1-Methylnaphthalene 2013/02/07 76 % 30 - 130
2-Methylnaphthalene 2013/02/07 82 % 30 - 130
Acenaphthene 2013/02/07 78 % 30 - 130
Acenaphthylene 2013/02/07 90 % 30 - 130
Anthracene 2013/02/07 101 % 30 - 130
Benzo(a)anthracene 2013/02/07 104 % 30 - 130
Benzo(a)pyrene 2013/02/07 83 % 30 - 130
Benzo(b)fluoranthene 2013/02/07 83 % 30 - 130
Benzo(g,h,i)perylene 2013/02/07 77 % 30 - 130
Benzo(j)fluoranthene 2013/02/07 86 % 30 - 130
Benzo(k)fluoranthene 2013/02/07 85 % 30 - 130
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB318056

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3116732 GTH Matrix Spike
[QL8718-01] Chrysene 2013/02/07 89 % 30 - 130

Dibenz(a,h)anthracene 2013/02/07 81 % 30 - 130
Fluoranthene 2013/02/07 107 % 30 - 130
Fluorene 2013/02/07 87 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/02/07 82 % 30 - 130
Naphthalene 2013/02/07 77 % 30 - 130
Perylene 2013/02/07 82 % 30 - 130
Phenanthrene 2013/02/07 80 % 30 - 130
Pyrene 2013/02/07 77 % 30 - 130

Spiked Blank D10-Anthracene 2013/02/07 99 % 30 - 130
D14-Terphenyl (FS) 2013/02/07 98 % 30 - 130
D8-Acenaphthylene 2013/02/07 81 % 30 - 130
1-Methylnaphthalene 2013/02/07 78 % 30 - 130
2-Methylnaphthalene 2013/02/07 83 % 30 - 130
Acenaphthene 2013/02/07 83 % 30 - 130
Acenaphthylene 2013/02/07 87 % 30 - 130
Anthracene 2013/02/07 104 % 30 - 130
Benzo(a)anthracene 2013/02/07 104 % 30 - 130
Benzo(a)pyrene 2013/02/07 92 % 30 - 130
Benzo(b)fluoranthene 2013/02/07 99 % 30 - 130
Benzo(g,h,i)perylene 2013/02/07 96 % 30 - 130
Benzo(j)fluoranthene 2013/02/07 94 % 30 - 130
Benzo(k)fluoranthene 2013/02/07 98 % 30 - 130
Chrysene 2013/02/07 100 % 30 - 130
Dibenz(a,h)anthracene 2013/02/07 95 % 30 - 130
Fluoranthene 2013/02/07 101 % 30 - 130
Fluorene 2013/02/07 85 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/02/07 97 % 30 - 130
Naphthalene 2013/02/07 80 % 30 - 130
Perylene 2013/02/07 91 % 30 - 130
Phenanthrene 2013/02/07 94 % 30 - 130
Pyrene 2013/02/07 97 % 30 - 130

Method Blank D10-Anthracene 2013/02/07 99 % 30 - 130
D14-Terphenyl (FS) 2013/02/07 108 % 30 - 130
D8-Acenaphthylene 2013/02/07 82 % 30 - 130
1-Methylnaphthalene 2013/02/07 <0.010 mg/kg
2-Methylnaphthalene 2013/02/07 <0.010 mg/kg
Acenaphthene 2013/02/07 <0.010 mg/kg
Acenaphthylene 2013/02/07 <0.010 mg/kg
Anthracene 2013/02/07 <0.010 mg/kg
Benzo(a)anthracene 2013/02/07 <0.010 mg/kg
Benzo(a)pyrene 2013/02/07 <0.010 mg/kg
Benzo(b)fluoranthene 2013/02/07 <0.010 mg/kg
Benzo(g,h,i)perylene 2013/02/07 <0.010 mg/kg
Benzo(j)fluoranthene 2013/02/07 <0.010 mg/kg
Benzo(k)fluoranthene 2013/02/07 <0.010 mg/kg
Chrysene 2013/02/07 <0.010 mg/kg
Dibenz(a,h)anthracene 2013/02/07 <0.010 mg/kg
Fluoranthene 2013/02/07 <0.010 mg/kg
Fluorene 2013/02/07 <0.010 mg/kg
Indeno(1,2,3-cd)pyrene 2013/02/07 <0.010 mg/kg
Naphthalene 2013/02/07 <0.010 mg/kg
Perylene 2013/02/07 <0.010 mg/kg
Phenanthrene 2013/02/07 <0.010 mg/kg
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB318056

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3116732 GTH Method Blank Pyrene 2013/02/07 <0.010 mg/kg
RPD [ Q L 8 7 1 8 - 0 1 ] 1-Methylnaphthalene 2013/02/07 NC % 50

2-Methylnaphthalene 2013/02/07 NC % 50
Acenaphthene 2013/02/07 NC % 50
Acenaphthylene 2013/02/07 NC % 50
Anthracene 2013/02/07 38.8 % 50
Benzo(a)anthracene 2013/02/07 10.6 % 50
Benzo(a)pyrene 2013/02/07 20.2 % 50
Benzo(b)fluoranthene 2013/02/07 19.1 % 50
Benzo(g,h,i)perylene 2013/02/07 1.5 % 50
Benzo(j)fluoranthene 2013/02/07 21.0 % 50
Benzo(k)fluoranthene 2013/02/07 21.8 % 50
Chrysene 2013/02/07 5.0 % 50
Dibenz(a,h)anthracene 2013/02/07 NC % 50
Fluoranthene 2013/02/07 20.5 % 50
Fluorene 2013/02/07 NC % 50
Indeno(1,2,3-cd)pyrene 2013/02/07 23.5 % 50
Naphthalene 2013/02/07 NC % 50
Perylene 2013/02/07 NC % 50
Phenanthrene 2013/02/07 17.4 % 50
Pyrene 2013/02/07 10.3 % 50

3116758 CMI Matrix Spike
[QL8713-01] Isobutylbenzene  - Extractable 2013/02/07 97 % 30 - 130

n-Dotriacontane - Extractable 2013/02/07 80 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/07 84 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/07 NC % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/07 NC % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/02/07 84 % 30 - 130
n-Dotriacontane - Extractable 2013/02/07 86 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/07 85 % 30 - 130
>C16-C21 Hydrocarbons 2013/02/07 95 % 30 - 130
>C21-<C32 Hydrocarbons 2013/02/07 95 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/02/07 92 % 30 - 130
n-Dotriacontane - Extractable 2013/02/07 87 % 30 - 130
>C10-C16 Hydrocarbons 2013/02/07 <10 mg/kg
>C16-C21 Hydrocarbons 2013/02/07 <10 mg/kg
>C21-<C32 Hydrocarbons 2013/02/07 <15 mg/kg

RPD [ Q L 8 7 1 3 - 0 1 ] >C10-C16 Hydrocarbons 2013/02/07 NC % 50
>C16-C21 Hydrocarbons 2013/02/07 15.3 % 50
>C21-<C32 Hydrocarbons 2013/02/07 8.6 % 50

3116785 DLB Matrix Spike
[QL8713-01] Acid Extractable Antimony (Sb) 2013/02/07 NC % 75 - 125

Acid Extractable Arsenic (As) 2013/02/07 NC % 75 - 125
Acid Extractable Barium (Ba) 2013/02/07 NC % 75 - 125
Acid Extractable Beryllium (Be) 2013/02/07 95 % 75 - 125
Acid Extractable Bismuth (Bi) 2013/02/07 97 % 75 - 125
Acid Extractable Boron (B) 2013/02/07 91 % 75 - 125
Acid Extractable Cadmium (Cd) 2013/02/07 91 % 75 - 125
Acid Extractable Chromium (Cr) 2013/02/07 93 % 75 - 125
Acid Extractable Cobalt (Co) 2013/02/07 98 % 75 - 125
Acid Extractable Copper (Cu) 2013/02/07 NC % 75 - 125
Acid Extractable Lead (Pb) 2013/02/07 NC % 75 - 125
Acid Extractable Lithium (Li) 2013/02/07 104 % 75 - 125
Acid Extractable Manganese (Mn) 2013/02/07 NC % 75 - 125
Acid Extractable Mercury (Hg) 2013/02/07 92 % 75 - 125
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB318056

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3116785 DLB Matrix Spike
[QL8713-01] Acid Extractable Molybdenum (Mo) 2013/02/07 NC % 75 - 125

Acid Extractable Nickel (Ni) 2013/02/07 NC % 75 - 125
Acid Extractable Rubidium (Rb) 2013/02/07 94 % 75 - 125
Acid Extractable Selenium (Se) 2013/02/07 91 % 75 - 125
Acid Extractable Silver (Ag) 2013/02/07 92 % 75 - 125
Acid Extractable Strontium (Sr) 2013/02/07 NC % 75 - 125
Acid Extractable Thallium (Tl) 2013/02/07 92 % 75 - 125
Acid Extractable Tin (Sn) 2013/02/07 NC % 75 - 125
Acid Extractable Uranium (U) 2013/02/07 110 % 75 - 125
Acid Extractable Vanadium (V) 2013/02/07 NC % 75 - 125
Acid Extractable Zinc (Zn) 2013/02/07 NC % 75 - 125

Spiked Blank Acid Extractable Antimony (Sb) 2013/02/07 97 % 75 - 125
Acid Extractable Arsenic (As) 2013/02/07 96 % 75 - 125
Acid Extractable Barium (Ba) 2013/02/07 96 % 75 - 125
Acid Extractable Beryllium (Be) 2013/02/07 96 % 75 - 125
Acid Extractable Bismuth (Bi) 2013/02/07 96 % 75 - 125
Acid Extractable Boron (B) 2013/02/07 103 % 75 - 125
Acid Extractable Cadmium (Cd) 2013/02/07 92 % 75 - 125
Acid Extractable Chromium (Cr) 2013/02/07 97 % 75 - 125
Acid Extractable Cobalt (Co) 2013/02/07 96 % 75 - 125
Acid Extractable Copper (Cu) 2013/02/07 94 % 75 - 125
Acid Extractable Lead (Pb) 2013/02/07 96 % 75 - 125
Acid Extractable Lithium (Li) 2013/02/07 94 % 75 - 125
Acid Extractable Manganese (Mn) 2013/02/07 98 % 75 - 125
Acid Extractable Mercury (Hg) 2013/02/07 97 % 75 - 125
Acid Extractable Molybdenum (Mo) 2013/02/07 95 % 75 - 125
Acid Extractable Nickel (Ni) 2013/02/07 93 % 75 - 125
Acid Extractable Rubidium (Rb) 2013/02/07 96 % 75 - 125
Acid Extractable Selenium (Se) 2013/02/07 92 % 75 - 125
Acid Extractable Silver (Ag) 2013/02/07 95 % 75 - 125
Acid Extractable Strontium (Sr) 2013/02/07 94 % 75 - 125
Acid Extractable Thallium (Tl) 2013/02/07 96 % 75 - 125
Acid Extractable Tin (Sn) 2013/02/07 98 % 75 - 125
Acid Extractable Uranium (U) 2013/02/07 104 % 75 - 125
Acid Extractable Vanadium (V) 2013/02/07 99 % 75 - 125
Acid Extractable Zinc (Zn) 2013/02/07 98 % 75 - 125

Method Blank Acid Extractable Aluminum (Al) 2013/02/07 <10 mg/kg
Acid Extractable Antimony (Sb) 2013/02/07 <2.0 mg/kg
Acid Extractable Arsenic (As) 2013/02/07 <2.0 mg/kg
Acid Extractable Barium (Ba) 2013/02/07 <5.0 mg/kg
Acid Extractable Beryllium (Be) 2013/02/07 <2.0 mg/kg
Acid Extractable Bismuth (Bi) 2013/02/07 <2.0 mg/kg
Acid Extractable Boron (B) 2013/02/07 <5.0 mg/kg
Acid Extractable Cadmium (Cd) 2013/02/07 <0.30 mg/kg
Acid Extractable Chromium (Cr) 2013/02/07 <2.0 mg/kg
Acid Extractable Cobalt (Co) 2013/02/07 <1.0 mg/kg
Acid Extractable Copper (Cu) 2013/02/07 <2.0 mg/kg
Acid Extractable Iron (Fe) 2013/02/07 <50 mg/kg
Acid Extractable Lead (Pb) 2013/02/07 <0.50 mg/kg
Acid Extractable Lithium (Li) 2013/02/07 <2.0 mg/kg
Acid Extractable Manganese (Mn) 2013/02/07 <2.0 mg/kg
Acid Extractable Mercury (Hg) 2013/02/07 <0.10 mg/kg
Acid Extractable Molybdenum (Mo) 2013/02/07 <2.0 mg/kg
Acid Extractable Nickel (Ni) 2013/02/07 <2.0 mg/kg
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Stantec Consulting Ltd
Attention: ROB FIANDER                    
Client Project #: 121811071.200
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB318056

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3116785 DLB Method Blank Acid Extractable Rubidium (Rb) 2013/02/07 <2.0 mg/kg
Acid Extractable Selenium (Se) 2013/02/07 <2.0 mg/kg
Acid Extractable Silver (Ag) 2013/02/07 <0.50 mg/kg
Acid Extractable Strontium (Sr) 2013/02/07 <5.0 mg/kg
Acid Extractable Thallium (Tl) 2013/02/07 <0.10 mg/kg
Acid Extractable Tin (Sn) 2013/02/07 <2.0 mg/kg
Acid Extractable Uranium (U) 2013/02/07 <0.10 mg/kg
Acid Extractable Vanadium (V) 2013/02/07 <2.0 mg/kg
Acid Extractable Zinc (Zn) 2013/02/07 <5.0 mg/kg

RPD [ Q L 8 7 1 3 - 0 1 ] Acid Extractable Aluminum (Al) 2013/02/07 6.4 % 35
Acid Extractable Antimony (Sb) 2013/02/07 NC % 35
Acid Extractable Arsenic (As) 2013/02/07 3.5 % 35
Acid Extractable Barium (Ba) 2013/02/07 0.8 % 35
Acid Extractable Beryllium (Be) 2013/02/07 NC % 35
Acid Extractable Bismuth (Bi) 2013/02/07 NC % 35
Acid Extractable Boron (B) 2013/02/07 NC % 35
Acid Extractable Cadmium (Cd) 2013/02/07 NC % 35
Acid Extractable Chromium (Cr) 2013/02/07 3.1 % 35
Acid Extractable Cobalt (Co) 2013/02/07 2.4 % 35
Acid Extractable Copper (Cu) 2013/02/07 1.7 % 35
Acid Extractable Iron (Fe) 2013/02/07 3.0 % 35
Acid Extractable Lead (Pb) 2013/02/07 10.8 % 35
Acid Extractable Lithium (Li) 2013/02/07 2.5 % 35
Acid Extractable Manganese (Mn) 2013/02/07 6.0 % 35
Acid Extractable Mercury (Hg) 2013/02/07 NC % 35
Acid Extractable Molybdenum (Mo) 2013/02/07 1.2 % 35
Acid Extractable Nickel (Ni) 2013/02/07 20.1 % 35
Acid Extractable Rubidium (Rb) 2013/02/07 NC % 35
Acid Extractable Selenium (Se) 2013/02/07 NC % 35
Acid Extractable Silver (Ag) 2013/02/07 NC % 35
Acid Extractable Strontium (Sr) 2013/02/07 3.8 % 35
Acid Extractable Thallium (Tl) 2013/02/07 3.5 % 35
Acid Extractable Tin (Sn) 2013/02/07 NC % 35
Acid Extractable Uranium (U) 2013/02/07 0.5 % 35
Acid Extractable Vanadium (V) 2013/02/07 29.0 % 35
Acid Extractable Zinc (Zn) 2013/02/07 12.3 % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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APPENDIX G 
Results of Ecological 

Screening Protocol





From Appendix 2, Atlantic RBCA Version 3, July 2012 

SUMMARY TABLE - RESULTS OF ECOLOGICAL SCREENING PROTOCOL FOR PETROLEUM IMPACTED SITES 

Ecological Screening Component Yes or 
No 

Report Name(s):Phase III ESA 
Location of details and 
explanations 

Part I - Identification of petroleum hydrocarbons in media 
1. Do site characterization data indicate the presence of PHC in site surface soil (depth from 

surface to 1.5 mbgs) above the appropriate screening levels in Atlantic RBCA Version 3 
Tables 1a and 1b? 

Yes Section 7 and Table 1 (Appendix C) 

2. Do site characterization data indicate the presence of PHC in shallow site groundwater (depth 
from surface to 3.0 mbgs) above appropriate ecological screening levels that were derived for 
the protection of terrestrial plants and soil invertebrates in contact with site groundwater in 
Atlantic RBCA Version 3 Table 2?

No Section 7 and Table 2 (Appendix C) 

3. Do existing site characterization data indicate the presence of PHC in site groundwater above 
appropriate ecological screening levels derived for the protection of aquatic receptors in 
Table 3a/3b?  

No Section 8 and Table 3 (Appendix C) 

4. Do site characterization data indicate the presence of PHC in site surface water above the 
appropriate screening levels in Atlantic RBCA Version 3 Table 3a? 

N/A No off-site sampling completed 

5. Do site characterization data indicate the presence of PHC in on-site or adjacent sediments 
above “typical” or “other” screening levels in Atlantic RBCA Version 3 Table 4? 

N/A No off-site sampling completed  

IF ALL ANSWERS IN PART I ARE"NO" THEN NO FURTHER ACTION IS REQUIRED 
Part II - Identification of habitat and ecological receptors 
1. Are the following habitat types or conditions present on the site or within 200 metres of the 

site?
 wetland habitats 
 aquatic habitats 
 forested habitats 
 grassland habitats 
 provincial/national parks or ecological reserves 
 known rare, threatened or endangered species 
 other known critical or sensitive habitat 
 other local or regional receptor or habitat concerns 

Yes Section 3 

2a. Are there visible indications of stressed vegetation on the site? N/A Section 4 
2b. Is there evidence that the site vegetation community differs from what would be expected? N/A Section 4 
2c. Are there indications that the site soil cannot support a soil invertebrate community? N/A Section 4 
3. Is there evidence that terrestrial plants in the habitats above are likely to be in root contact 

with site groundwater above screening levels? 
N/A Section 4 

4. Would wildlife receptors be expected to forage on or near the contaminated areas of the site? N/A Section 4 



From Appendix 2, Atlantic RBCA Version 3, July 2012 

Ecological Screening Component Yes or 
No 

Report Name(s):Phase III ESA 
Location of details and 
explanations 

Part III -  Identification of exposure pathways for ecological receptors 
1a. Is it reasonable to conclude that site hydrocarbons in surface soil with concentrations 

exceeding applicable screening levels, will come into contact with terrestrial plants and 
invertebrates in a suitable habitat? 

No Sections 3, 7 and 8 

1b. Is it reasonable to conclude that site hydrocarbons in surface soil with concentrations 
exceeding applicable screening levels, will come into contact with mammalian, avian or 
herptile terrestrial receptors within an agricultural land use in a suitable habitat? 

No Sections 3, 7 and 8 

2. Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
concentrations exceeding applicable screening levels will come into contact with plants or soil 
invertebrates in a suitable habitat? 

No Sections 3, 7 and 8 

3. Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
concentrations exceeding applicable screening levels will come into contact with aquatic 
receptors or aquatic receptor habitat? 

No Sections 7 and 8  

4. Is it reasonable to conclude that site petroleum hydrocarbon contamination could impact 
aquatic receptors or aquatic habitat in surface water bodies via the following: 

a. surface runoff (e.g. erosion, windblown contaminants) 
b. groundwater flow 
c. preferential overland flow pathways (e.g. drainage ditch, slope, swale) 
d. preferential subsurface flow pathways (e.g. culvert, trench, sewer line, pipelines, 

swales) 
such that aqueous media concentrations would potentially exceed surface water and/or  
sediment quality screening levels? 

No Sections 7 and 8 

5. Are there site specific conditions present, which were not considered in any section above 
that should require further ecological assessment? 

Yes Non-petroleum contaminants are 
discussed in Sections 7 and 8 

IF ALL ANSWERS IN PART III ARE"NO" THEN  NO FURTHER ACTION IS REQUIRED 

V:\01218\active\121811071\report\3_draft_report_docs\app_g\eco_screening_20130322_rf.docx 
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GLOSSARY OF TERMS AND LIST OF ACRONYMS 

Screening Levels:  Atlantic RBCA for PHC Impacted Sites in Atlantic Canada Version 3 User Guidance, July 2012

Tier I ESLs: Appendix 2 Tier I RBSLs: Appendix 3 Tier II PSSLs: Appendix 4 Tier II SSTLs: Atlantic RBCA Tool Kit Version 3 

Petroleum Hydrocarbons and Fraction Codes 

BTEX = Benzene, Toluene, Ethylbenzene, Xylenes  
mTPH = Modified Total Petroleum Hydrocarbons  
*F3 results are approximated using C>16 – C32 in Atlantic Canada. F3 is calculated by 
adding the two fractions.  If only one of the fractions is below its RL, F3 equals the 
concentration of the other fraction.  If both fractions are below their RLs, the F3 
concentration will be reported as less than the higher RL. 

LIST OF ACRONYMS

AC CDC = Atlantic Canada Conservation Data Centre PAH = Polycyclic Aromatic Hydrocarbon 
AST = Aboveground Storage Tank PCB = Polychlorinated Biphenyl 
B[a]P PEF = Benzo(a)pyrene Potency Equivalence Factor PHC = Petroleum Hydrocarbon 
B[a]P TPE = Benzo(a)pyrene Total Potency Equivalents PID = Property Identification 
CCME = Canadian Council of Ministers of the Environment PIRI = Partnership in RBCA Implementation 
COPC = Chemical of Potential Concern ppm = Parts Per Million 
CSA = Canadian Standards Association QA/QC = Quality Assurance / Quality Control 
CWS = Canada Wide Standards RBCA = Risk Based Corrective Action 
DELG = Department of Environment and Local Government RBSLs = Risk Based Screening Levels 
EPC = Exposure Point Concentration RDL/RL = Reporting Detection Limit/ Reporting Limit 
ERA = Ecological Risk Assessment RfC = Reference Concentration 
ESA = Environmental Site Assessment RPC = Research and Productivity Council 
ESL = Ecological Screening Level RPD = Relative Percent Difference from the mean 
F4? = Sample did not return to baseline at C32, F4 may be present RSC = Risk Specific Concentration 
FD = Field Duplicate SAR = Species At Risk 
GPS = Global Positioning System SCC = Standards Council of Canada 
HHRA = Human Health Risk Assessment SNB = Service New Brunswick 
HQ = Hazard Quotient SoQGE/SoQGHH = Soil Quality Guideline Environmental/Human Health 
IACR = Index of Additive Cancer Risk SSTL = Site-Specific Target Level 
LD = Laboratory Duplicate Stantec = Stantec Consulting Ltd. 
LRA = Limited Remedial Action UCL = Upper Confidence Limit 
mbgs = Metres Below Ground Surface  USCS = Unified Soil Classification System 
N/A = Not Applicable USEPA = United States Environmental Protection Agency 
NAD83 = North American Datum of 1983 UST = Underground Storage Tank 
NB = New Brunswick VEC = Valued Environmental Component 
NBHN = New Brunswick Hydrographic Network VOC = Volatile Organic Compound 

LABORATORY RESEMBLANCE CODES

AG =  Aviation Gasoline OP = One Product (unidentified) 
ARO. = Aroclor  PAH = Possible PAHs Detected 
FO = Fuel Oil Fraction PG = Possible Gasoline Fraction 
FO.LO = Fuel Oil and Lube Oil Fraction PLO = Possible Lube Oil Fraction 
G = Gasoline Fraction PWFO = Possible Weathered Fuel Oil Fraction 
LO = Lube Oil Fraction PWG = Possible Weathered Gasoline Fraction 
MIXTURE = Mix of Aroclors 1242, 1254, and 1260 TO = Transformer Oil 
ND = Not Detected TR = Traces of Fuel Oil Fraction 
NR = No Resemblance (not petrogenic in origin) UP = Unknown Peaks/Unidentified Compounds 
NRFR = No Resemblance in the Fuel Oil Range (C>10-C21) WFO = Weathered Fuel Oil Fraction 
NRLR = No Resemblance in the Lube Oil Range (C>21-C32) WG = Weathered Gasoline Fraction 

CWS PHC Fraction PHC Fraction 

F1 C6 - C10 less BTEX 
F2 C>10 - C16

F3*  
C>16 - C21

C>21 - C32

F4 C>32 - C50
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EXECUTIVE SUMMARY 

Stantec Consulting Ltd. (Stantec) was retained by Saint John Development Corporation to 
provide site professional services at the site of the proposed Fundy Quay development (herein 
referred to as the “site”) located on Water Street in Saint John, New Brunswick (Drawing 1).   

The Fundy Quay development site consists of a six-acre parcel of land between Water Street 
and the Saint John Harbour.  The development will encompass the existing Water Street public 
parking lot and the Canadian Coast Guard base located to the south of Market Slip 
(Drawing 2). It is our understanding the proposed development will consist of a number of 
buildings, including parking structures, and that the intention of the buildings is for mixed 
residential and commercial use.  

Previous assessment work completed on the site between 2002 and 2010 revealed 
environmental impacts in soil and/or groundwater associated with petroleum hydrocarbons, 
polycyclic aromatic hydrocarbons and trace metals.  Under the proposed development 
concept, ground disturbance and excavations are anticipated. 

Additional site assessment work was completed in 2013 to bring the Site to Closure as per the 
New Brunswick Department of Environment and Local Government (NBDELG) Guideline for the 
Management of Contaminated Sites.

A summary of the site information for this Closure Report is presented in Table 1. 

Table 1 Site Information 
Source Property  Address: Water Street, Saint John, New Brunswick 

PID(s): 55209159, 55209167, 55006886, and 55011894 
Responsible Party Name: City of Saint John (c/o Saint John Development Corporation) 
 Phone #: (506) 649-6066 

 Address: 1 Market Square, Suite 301, Saint John NB  E2L 4Z6 
Property Owner Name: City of Saint John (c/o Saint John Development Corporation) 

 Address: PO Box 1971 Stn Main 
Saint John NB  E2L 4L1  

Source Property Land Use: Commercial. Future development to include mixed commercial and 
residential 

Water Use: Non-Potable 
Soil Type: Coarse grained 

Product Type: Petroleum hydrocarbons, PHCs (Diesel/#2 oil and #6/Lube oil range 
hydrocarbons); Polycyclic aromatic hydrocarbons, PAHs; Metals 

Adjacent Property Land Use: Commercial 
Water Use: Non-Potable 

Soil Type: N/A 
Product Type: N/A 

Is Site in a Wellfield or Watershed 
Protected Area? 

The site is not located within a Wellfield or Watershed Protected Area. 

Presence and Type of Potable 
Well(s) on Property 

Potable wells were not identified on the property. 
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Table 1 Site Information 
Type of Building on Site Current buildings include the Administration building, the Marine 

Emergency & Helicopter Hanger, a Shop Building, and a Buoy Shed. 
The buildings are anticipated to be removed during redevelopment of 
the site. Details of the proposed buildings are not available at this time. 

Number of Buildings on Site 
Foundation Type(s) 

Contaminant Release Type: Petroleum hydrocarbons, PHCs (Diesel/#2 oil and #6/Lube oil range 
hydrocarbons); Polycyclic aromatic hydrocarbons, PAHs; Metals 

 Date: Unknown 
 Quantity Released: Unknown 

Emergency Actions Carried Out N/A
Environmental Assessment 
Activities

Environmental assessment activities included the installation of 
monitoring wells and boreholes, collection of surface and subsurface 
soil samples, groundwater samples, and soil vapour samples to assess 
the PHC, PAH and metals impacts. 

Remediation No remediation was required under the current site conditions.  
Results of Site Assessment   Potential future use of the property may include a combination of 

residential and commercial facilities.  As such, the current assessment 
has been completed using the most conservative (residential) 
standards. 

PHCs in groundwater meet the Tier I RBSLs. PHCs in soil in several areas 
of the site exceed the current residential Tier I RBSLs. These impacts 
were evaluated by assessing the potential exposure pathways.  

As water is supplied by the municipality, unacceptable risks to human 
health via the groundwater ingestion pathway are not expected. PHC 
concentrations in the upper 1.5 m of soil were below the PSSLs for 
direct contact. Potential inhalation of vapours in indoor air, derived 
from the PHCs in soil and groundwater, was assessed by measuring soil 
vapour concentrations. Predicted indoor air concentrations, 
calculated from the measured soil vapour concentrations were one or 
more orders of magnitude below human health target levels, and as 
such, the site is suitable for residential and commercial occupancy. 
The PHC impacts in soil have been delineated to the applicable 
adjacent property land use (commercial). 

Concentrations of some metals across the site, as well as PAHs in a 
number of the analyzed soil samples exceed the residential screening 
levels. These screening levels are based on direct contact with the 
impacted material. As the site surfaces are currently paved or 
beneath buildings, this is not currently an active pathway. However, 
this pathway will require management under the proposed 
redevelopment. 

Ecological Screening The built environment of the site and surrounding area is not 
considered suitable terrestrial habitat. As such, the only relevant 
ecological exposure pathway is groundwater discharging to the 
adjacent marine environment of the Saint John Harbour. Groundwater 
concentrations meet the ESLs protective of aquatic life. As such, 
additional assessment or remediation to address ecological concerns 
is not required. 
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Based on the results of the environmental site assessment activities, we conclude the following: 

The site assessment met the minimum site assessment requirements outlined in the most 
recent version of the Atlantic RBCA User Guidance documents. 

Mobile product is not present on the site. 

The groundwater and soil vapour plumes are stable to shrinking. 

PHC impacts have been delineated to the adjacent land use (commercial) and meet 
onsite residential Tier I, Tier II and/or Tier III criteria for soil, groundwater, and soil vapour. 

The built environment of the current site conditions and proposed future development do 
not represent ecological habitat. Site groundwater conditions do not represent 
unacceptable risks to the adjacent marine environment of the Saint John Harbour. 

Predicted indoor air concentrations for onsite and offsite receptors met the established 
SSTLs.

No further environmental assessment, remediation or monitoring is required to address 
PHC, PAH, and metals impacts based on the current or foreseeable future residential/ 
commercial land use. 

This site is suitable for closure, conditional on the maintenance of suitable cover materials 
to restrict exposure to impacted soil. 

Recommendations include: 

Once site closure has been obtained, monitoring wells must be decommissioned in 
accordance with NBDELG requirements. 

Site management is required with respect to the wastes that may be generated as a 
result of ground disturbances related to the redevelopment, potential construction 
worker exposure to impacted soil, and maintaining cover suitable to eliminate human 
exposure (residential or commercial) to impacted soil. 

The statements made in this Executive Summary are subject to the same limitations included in 
Section 12.0 and are to be read in conjunction with the remainder of the report. 
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1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by Saint John Development Corporation to 
provide site professional services at the site of the proposed Fundy Quay development (herein 
referred to as the “site”) located on Water Street in Saint John, New Brunswick (Drawing 1).   

The Fundy Quay development site consists of a six-acre parcel of land between Water Street 
and the Saint John Harbour.  The development will encompass the existing Water Street public 
parking lot and the Canadian Coast Guard base located to the south of Market Slip 
(Drawing 2). It is our understanding the proposed development will consist of a number of 
buildings, including parking structures, and that the intention of the buildings is for mixed 
residential and commercial use.  

Previous assessment work completed on the site between 2002 and 2010 revealed 
environmental impacts in soil and/or groundwater associated with petroleum hydrocarbons, 
polycyclic aromatic hydrocarbons and trace metals.  Under the proposed development 
concept, ground disturbance and excavations are anticipated.  Additional work was 
conducted by Stantec in 2013 to further characterize the site and develop a Remedial Action 
Plan (RAP) under the New Brunswick Department of Environment and Local Government 
(NBDELG) Guideline for the Management of Contaminated Sites.

The purpose of this report is to summarize the work that has been conducted in accordance 
with the RAP and to document the environmental assessment activities conducted to bring the 
site to Closure. 
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2.0 SITE DESCRIPTION 

2.1 SUBJECT AND ADJOINING PROPERTIES 

The subject property or site is located to the west of Water Street and south of Market Slip.  Saint 
John Harbour borders the site to the west.  The Property Identification numbers (PID Nos.) as 
available from Service New Brunswick for the properties within the assessment area are 
summarized in Table 2.  The approximate limits of the site are shown on Drawing 2, Appendix A. 

Table 2 Properties in the Study Area 
Current Property Owner PID No(s). 
City of Saint John 55209159, 55011894, 55209167 
City of Saint John (South Market Wharf) 55006886 
City of Saint John (Ward Street) None 
City of Saint John (Peter’s Wharf) None 

The site measures approximately six acres and contains a number of buildings.  The buildings 
associated with the Canadian Coast Guard base include the Administration building, the Marine 
Emergency & Helicopter Hanger, a Shop Building, and a Buoy Shed.  Areas surrounding the 
buildings are predominantly asphalt covered and used for storage of navigational buoys, 
emergency response equipment, anchors, bulk fuel storage, and parking.   

A small Attendant Parking Booth is located at the entrance to the paved Water Street public 
parking lot.  A landscaped area abuts the Water Street public parking lot to the north 

Adjacent land use consists of commercial land use to the north, east, and south, and residential 
land use (upper floor apartments) to the east.  Market Slip and Market Square, a large retail 
complex containing restaurants, retail stores, library and a museum, are located immediately to 
the north.  Commercial properties with upper floor residential apartments are located 20 m to 
the east across Water Street.  Another slip and a parking lot border the site to the south. 

The surface of the site is relatively flat with a lower lying area in the Water Street public parking 
lot (along Ward Street) with surface elevations an estimated 1 m below the majority of the 
Canadian Coast Guard base.  The landscaped area to the north of the public parking lot is 
slightly elevated with the ground surface an estimated 1 m higher than the Canadian Coast 
Guard base.  Previous work on the Canadian Coast Guard base reported that the elevation of 
the wharf deck is 9.75 m +/- or 32 feet +/- (LWOST datum).   

Water and sewer services in the local area are provided by the City of Saint John infrastructure 
systems.  A number of catch basins located on the site intercept local drainage.  Some local 
surface drainage is expected to discharge to the harbour.    

The site is not located within a Wellfield or Watershed Protected Area or Designated Watershed. 
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2.2 ECOLOGICAL HABITAT 

Table 3 identifies ecological habitat within 200 m of the site.  The habitat was assessed by 
Heather Button, B.Sc. using available mapping.  

Table 3 Ecological Habitat Within 200 m of the Site

Habitat Type Is Habitat Present? Habitat
Location Data source 

Wetland No mapped wetlands are 
present within 200 m. None GeoNB wetland mapping 

(http://geonb.snb.ca/geonb)

Aquatic 
(marine) 
habitat 

Site lies near the mouth of Saint 
John River, on the edge of 

Saint John Harbor. 
Adjacent SNB NB Hydro NetworkGIS 

Servers\ArcGIS (http://geonb.snb.ca)

Forested 
habitats 

Significant forested habitat was 
not identified within 200 m.   None

Aerial interpretation GeoNB Basemap 
Enhanced Imagery GIS 

Servers\ArcGIS  
(http://geonb.snb.ca)

Grassland 
habitats 

Significant grassland habitat 
was not identified within 200 

m.   
None

Aerial interpretation GeoNB Basemap 
Enhanced Imagery GIS 

Servers\ArcGIS  
(http://geonb.snb.ca)

Provincial or 
National parks, 
or ecological 

reserves 

Provincial or National parks, or 
ecological reserves were not 

identified within 200 m. 
None

SNB Provincial Themes 
http://www.snb.ca/gdam-

igec/e/2900e_1e_i.asp

Known rare, 
threatened or 
endangered 

species 

Atlantic salmon (Outer Bay of 
Fundy Population) spawn and 
mature in Saint John River.  This 

species may be found in the 
vicinity of the site during 

migration periods (spring and 
fall).  Atlantic salmon (Outer 
Bay of Fundy Population) is 
ranked as Endangered by 

COSEWIC, but does not 
currently have a SARA 

schedule or status designation. 
No other species are known to 
occur within 200 m.  Likelihood 
is low based on aerial imagery, 
as no unusual or rare terrestrial 

habitat is evident, and the 
area is highly developed.  
However, ACCDC was not 

consulted. 

Adjacent 
Aerial interpretation of habitat 

conditions in the vicinity of the site 
(http://geonb.snb.ca

Other critical or 
sensitive habitat 

Environmentally sensitive areas 
are not designated in the 
area.  The area is highly 
developed and sensitive 

habitats are not evident on 
imagery. 

None
SNB Provincial Themes (ESAs) 
http://www.snb.ca/gdam-

igec/e/2900e_1e_i.asp



Closure Report – Fundy Quay Development, Saint John, NB

 Project No. 121811071 Task 205 March 7, 2014 4

Table 3 Ecological Habitat Within 200 m of the Site

Habitat Type Is Habitat Present? Habitat
Location Data source 

Other local or 
regional 
receptor 
habitat 

concerns 

Potential impacts appear to be 
localized. None

Aerial interpretation of habitat 
conditions in the vicinity of the site 

(http://geonb.snb.ca
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3.0 BACKGROUND

3.1 HISTORICAL LAND USE 

Site use dates back to the early 1800s, when Water Street and the area to the east were 
developed through infilling of the harbour. Numerous buildings and wharves were present on the 
site over the years, many of which were reportedly lost to fires on more than one occasion, 
including the Great Fire of June 20, 1877.  

The Water Street public parking lot appears to have been used exclusively as a parking lot since 
at least the 1980s. Additional details on the history of the site, including information on specific 
business enterprises (i.e., coal dealer) are contained in the report entitled Historical Review for 
the City of Saint John property located at 3 Water Street (deStecher Appraisals Ltd., 1999).   

Environmental conditions and the presence of environmental impacts may be influenced by 
historical use of the lands and activities within the surrounding urban environment.  In this 
instance, both point and non-point sources of impacts may be anticipated.  Potential point 
sources for environmental impacts include such things as underground storage tanks.  Non-point 
sources may include historical fires and infilling activity (i.e., source and nature of fill). 

3.2 HISTORICAL ENVIRONMENTAL REPORTS (PRIOR TO 2006) 

Previous environmental assessment work for the site was documented in a series of reports 
provided by Saint John Development Corporation.  The reports included: 

Phase I Environmental Site Assessment, Coast Guard Facility, Peter’s Wharf, Saint John, 
NB.  Jacques Whitford Environment Limited for Public Works and Government Services 
Canada, June 18, 2001. 

Phase II Environmental Site Assessment, Saint John Coast Guard Base, Saint John, New 
Brunswick.  Jacques Whitford Environment Limited for Public Works and Government 
Services Canada, March 25, 2002. 

Limited Environmental Investigation, Canadian Coast Guard Base, Saint John, New 
Brunswick.  Dillon Consulting for Conquest Engineering Limited, April 27, 2006. 

The investigations and assessment work identified a number of onsite sources of petroleum 
hydrocarbons related to storage and maintenance activities on the property. PAHs and PHCs 
were found on the Canadian Coast Guard base and Water Street public parking lot, and 
isolated trace metals were found across the site. 

3.3 PREVIOUS ENVIRONMENTAL WORK CONDUCTED BY STANTEC (PHASE III 
ESA, 2013) 

Stantec conducted a Phase III ESA in 2013 (Phase III Environmental Site Assessment Report. Fundy 
Quay Development, Saint John, New Brunswick. Report prepared for Saint John Development 
Corporation, dated March 28, 2013). This work was undertaken with the objective of assessing 
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and mitigating potential environmental concerns previously identified in the context of the 
current guidelines applicable to the proposed redevelopment of the site. 

Historical results were evaluated against published screening levels for the protection of both 
human and ecological (environmental) health prior to field implementation to confirm the 
assessment approach.  The field sampling locations included areas of documented 
environmental impacts along with other areas where ground disturbance may occur. 

Petroleum hydrocarbons (PHCs) were identified in soil at concentrations exceeding the 
screening levels for residential land use in at least three areas of former petroleum storage 
and/or underground oil/water separators on the Canadian Coast Guard base and in the area 
of the Water Street public parking lot. In many instances where elevated PHC concentrations 
were found, the laboratory reported the potential presence/interferences from polycyclic 
aromatic hydrocarbons (PAHs). The observed depths of impact across the site ranged from 
within 1 m to 6 m or more below ground surface. 

PAH impacts in soil appeared to be widely distributed with concentrations exceeding screening 
levels (typically one order of magnitude or more greater than screening levels) at depths of up 
to 6 m or more.   

Several trace metals at concentrations exceeding the screening levels (typically within one 
order of magnitude of screening levels) were found in soils of various depths across the site, 
suggesting heterogeneity within the fill layers.  Metal impacts were observed in shallow (<1.5 m 
depth) and deeper soils on both the Canadian Coast Guard base and in the Water Street 
public parking lot. 
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4.0 SCOPE OF WORK - REMEDIAL ACTION PLAN

Based on the results of the Phase III ESA, additional site work, including limited soil sampling, 
groundwater monitoring and the assessment of soil vapour PHC concentrations, was 
recommended to assess the potential risks to human health and the environment and ensure 
compliance with the NBDELG Guideline for the Management of Contaminated Sites.

These recommendations were submitted to the NBDELG in the form of Remedial Action Plan 
(RAP). The scope, methodology, and results for this phase of the project are summarized in the 
following sections. 

4.1 FIELD INVESTIGATION 

Stantec personnel were on site on various dates in September and October 2013 to conduct site 
assessment activities including groundwater sampling, soil vapour probe installation, soil 
sampling and soil vapour sampling.  The field methodology is summarized in Appendix B. 

4.2 FIELD AND LABORATORY PROGRAM 

The field and laboratory program is summarized in Table 4. 
Table 4 Field and Laboratory Program

Analytes
(Media) Matrix Type of 

Sampling
Samples

Submitted Sample IDs 
QA/QC Samples 

Original
Lab Field

Duplicates

PHCs Soil Soil Vapour 
Probes 2

13SVP-09 
and

13SVP-11 
N/A N/A N/A 

PHCs Groundwater Monitoring 
Wells 10

MW5, BH5, 
13MW-01, 
13MW-03, 
13MW-05, 
13MW-07, 
13MW-08, 

and
13MW-10 to 

13MW-12 

MW5 
13MW-07 

MW5 LD 
13MW-07 LD N/A
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Table 4 Field and Laboratory Program

Analytes
(Media) Matrix Type of 

Sampling
Samples

Submitted Sample IDs 
QA/QC Samples 

Original
Lab Field

Duplicates

PHCs Soil Vapour Soil Vapour 
Probe 9

13SVP-01A 
and 13SVP-

3A to 
13SVP-10A 

N/A N/A N/A 

Soil, water, and vapour samples were analyzed by the SCC accredited Maxxam Analytics in Bedford, Nova Scotia 
and RPC laboratory in Fredericton, New Brunswick .  The lab used various quality control procedures including 
analysis of blanks, surrogate recoveries, matrix spike recoveries and other activities in addition to the lab 
duplicates. 
McQuinn Environmental and Geotechnical drilling completed the drilling program on September 24, 2013. 
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5.0 FIELD OBSERVATIONS (SEPTEMBER TO OCTOBER 2013) 

5.1 FREE PRODUCT 

Free phase liquid petroleum product was not encountered during field work. 

5.2 SOIL

Consistent with the Phase III ESA work, soil conditions encountered on site during the installation 
of the soil vapour probes generally consisted of asphalt underlain by either sand with gravel fill 
and/or heterogeneous fill comprised of sand, gravel, silt and occasional cobbles and pieces of 
bricks (Vapour Probe Records, Appendix C). 

5.3 GROUNDWATER

Based on the groundwater elevation data collected, groundwater is influenced by the tides in 
the Saint John Harbour and fluctuates by a meter or more throughout the tidal cycle. Local 
groundwater movement is generally anticipated to flow west toward the harbour. 

5.4 PREFERENTIAL PATHWAYS 

Preferential pathways include buried utility corridors such as water and sewer lines associated 
with buildings and catch basins. 
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6.0 QUALITY ASSURANCE / QUALITY CONTROL (SEPTEMBER TO 
OCTOBER 2013) 

Laboratory certificates of analysis are presented in Appendix E.  All samples were submitted 
within prescribed hold times. 

All laboratory and field QC results were within acceptable ranges.  The laboratory reporting limit 
for each of the duplicates were classified the same (either both above or both at or below the 
guidelines for a residential site).  Results of duplicate sampling and analysis are provided in 
Table 5. 

Table 5 Results of Duplicate Sampling and Analysis 

Analytes
(media)

Duplicate
Type

Range of
% RPD 

Number of Analytes within ±50% RPD 
(soil) ±30% RPD (water) 

Acceptable
Duplicate

Correlation
PHCs
(groundwater) LD 0% 6 of 6 Yes 

In general, the duplicate results agree closely with their corresponding samples and confirm the 
representativeness of the sampling procedures.  Data quality objectives were met and the 
overall data quality is considered acceptable. 
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7.0 REGULATORY FRAMEWORK 

7.1 PAHS AND METALS 

Atlantic PIRI currently provides screening levels only for petroleum hydrocarbons. Evaluation of 
non PHC COPCs is considered a Tier III assessment under the current provincial framework.  
Stantec has referenced screening levels published by the following agencies, in order of 
preference: 

Canadian Council of Ministers of the Environment (CCME): online Soil Quality Guideline 
database (http://ceqg-rcqe.ccme.ca/, accessed February 2014) 

Alberta Environment: Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
(December 2010). 

OMOE: Rationale for the Development of Soil and Groundwater Standards for Use at 
Contaminated Sites in Ontario (April 2011). 

United States Environmental Protection Agency (USEPA): online database 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/, 
accessed February 2014. 

Consistent with the Atlantic PIRI approach, screening levels were selected for the protection of 
both human and ecological (environmental) health. 

7.2 PETROLEUM HYDROCARBONS 

The Atlantic RBCA User Guidance for Petroleum Impacted Sites in Atlantic Canada, (Version 3.0, 
July 2012) was used to evaluate PHC concentrations. 

The Site Assessment and Tier I/II Checklist presented in Appendix D indicates that the human 
health Tier I RBSLs are applicable to this site.  Site characteristics used to select Screening Levels 
are presented in Table 6.  Applicable ESLs within 200 m of the site are identified in Table 7. 

Table 6 Screening Level Selection Based on Source, Pathways, and Receptors

Criteria Applicable Selection Rationale

Receptor Residential (most sensitive future 
use)  

Existing land use consists of commercial 
use only. Proposed land use will include 
residential occupancy.  Commercial and 
residential properties neighbour the site, 
with residential use expected within 30 m 
of site. 

Groundwater Use Non-potable Potable water in the area is supplied by 
the municipal distribution system. 
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Table 6 Screening Level Selection Based on Source, Pathways, and Receptors

Criteria Applicable Selection Rationale

Soil Type Coarse-grained Coarse-grained soil was observed 
(predominant). 

Source Diesel/#2 oil and #6/Lube oil 

Laboratory resemblance indicates 
hydrocarbon mixtures typically in the fuel 
oil and/or lube oil range.  Interferences 
from possible PAHs are common.  
Diesel/#2 oil RBSLs are protective. 

Depth of Impacts Varies 
Some impacts within or near 1.5 m depth 
below ground surface, while others are 
deeper.  

Depth of 
Groundwater Varies 

Water levels vary with proximity to Saint 
John Harbour and tidal cycle. 

Distance to Nearest 
Surface Water Body 10 m Minimum distance between any 

monitoring well sampled and the harbour. 

Preferential 
Pathways Underground services 

Preferential pathways include buried utility 
corridors such as water and sewer lines 

associated with buildings and catch 
basins. 

Table 7 ESL Applicability Within 200 m of the Site 

Pathway Are ESLs 
Applicable? Rationale

Protection of Plants and Soil Invertebrates; 
Direct Soil Contact (Table 1a)* Yes Some soil samples were collected 

between surface and 1.5 mbgs. 

Protection of Wildlife (mammals and birds) and 
Livestock; Soil and Food Ingestion (Table 1b)* Yes Some soil samples were collected 

between surface and 1.5 mbgs. 

Plant and Invertebrate Direct Contact with 
Shallow Groundwater (Table 2)* Yes Groundwater is present within 3 mbgs. 

Protection of Freshwater and Marine Aquatic 
Life from groundwater and surface water 

impacts (Table 3a and Table 3b)* 

Yes (10 m 
separation 
distance 
criteria) 

Saint John Harbour located a minimum 
of 10 m west of investigated area. 

Protection of Freshwater and Marine Aquatic 
Life from sediment impacts (Table 4)* Yes Sediments are present within 200 m of 

the site. 

In the absence of groundwater data, 
protection of Aquatic Life from Soil Leaching to 

Groundwater Pathway (Tier III) 
No Groundwater data were available and 

were used. 

*Table references based on Atlantic RBCA Version 3 User Guidance (Appendix 2). 
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8.0 CHEMICAL SCREENING 

8.1 PETROLEUM HYDROCARBONS 

 The PHC concentrations in soil (Table E.1) were below the referenced RBSLs in several samples 
with the exception of Modified TPH in samples recovered from the following distinct locations:  

Water Street public parking lot:  BH4, BH5 13MW-01, 13MW-02 13SVP-09 (Modified TPH 
concentrations up to 3,400 mg/kg)    

Former UST Site (north of Buoy Shed):  MW1, MW2 13MW-03, 13MW-04 (Modified TPH 
concentrations up to 870 mg/kg)    

Shop U/G Oil Water Separator (north end of Shop Building):  13MW-06 (Modified TPH 
concentration of 5,200 mg/kg) 

Marine Emergency & Helicopter Hanger U/G Oil Water Separator:  MW5 (Modified TPH 
concentrations up to 1,100 mg/kg), and 

Northern Property Boundary adjacent to Market Slip:  13MW-12 (Modified TPH 
concentration of 2,900 mg/kg).  

In addition, samples from BH-4 and 13MW-01 in the Water Street parking lot also contained 
concentrations of benzene greater than the RBSL.   

Exceedances of the soil ESLs (for direct soil contact with ecological receptors) are limited and 
include F2 and/or F3 hydrocarbons in samples from MW1 and 13MW-01. 

Impacts in soil exceeding the RBSLs in the Water Street public parking lot were identified at 
depths ranging from 0.6 m to 4.6 m below ground surface.  Samples collected from 13MW-06 
(near Shop Building) are proximal to, and resemble the impacts in the Water Street public 
parking lot; impacts at 13MW-06 were identified at depths ranging from 1.5 m to 5.2 m. 

PHC impacts in soil exceeding the RBSLs near the former UST area (near Buoy Shed) were 
identified at depths ranging from 0.15 m to 6.6 m.  Impacts in soil along the northern property 
boundary at 13MW-12 were confirmed at a depth of 5.5 m.  PHC impacts near the Marine 
Emergency & Helicopter Hanger (MW5) were identified at a depth of approximately 2 m.  

Groundwater samples collected historically and as part of this assessment contained 
concentrations of petroleum hydrocarbons below the RBSLs and the ESLs for direct contact 
(Table E.2).  Concentrations of PHC in groundwater were below the ESLs protective of surface 
water with the exception of Modified TPH concentrations in historical samples collected from 
MW2, MW5, MW7 and BH-5 (Table E.3). These areas were resampled in 2013. MW7 was not 
available, and as such samples were collected from 13MW-05 and 13MW-06 to characterize this 
area. All samples collected in 2013 met the ESLs for aquatic life (10 m separation). 
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Predicted on site indoor air PHC concentrations, calculated from the samples collected from the 
soil vapour probes (with applicable dilution factors (Appendix F) are presented in Table E4. 
Concentrations of PHCs in soil vapour were below the laboratory detection limits with the 
exception of 13SVP-09, where the predicted indoor air concentration of Modified TPH was 
approximately two orders of magnitude below the SSTL.  

8.2 POLYCYCLIC AROMATIC HYDROCARBONS 

PAHs were detected in 17 of the 19 soil samples, with concentrations exceeding the human 
health and/or ecological screening levels in 10 samples.  Interferences from possible PAHs were 
also noted by the analytical laboratory in a number of samples analyzed for PHCs. 

The sample locations where exceedances were identified included BH-5, BH-6, MW2, MW5, 
13MW-01, 13MW-03, 13MW-04, 13MW-05, 13MW-08 (ecological exceedance only), and 13MW-
12. The highest concentrations (B(a)P TPE > 100 mg/kg) were measured in samples from MW5 
and 13MW-05.  Samples exceeding screening levels were recovered from depths ranging 
between 2.1 m and 6.6 m are ubiquitous across the site area. Laboratory reports of possible PAH 
presence in soil samples analyzed for PHCs indicates shallower PAH impacts in shallow soil 
cannot be ruled out.    

PAH concentrations in the historical groundwater sample from MW5 were below the referenced 
screening levels with the exception of benzo(g,h,i)perlyene and chrysene, which exceeded the 
ecological screening level.  Groundwater samples collected in 2013 using low-flow methods 
contained concentrations of PAHs below the laboratory detection limits. 

8.3 METALS

Concentrations of metals in soil samples were below the human health screening levels with the 
exception of arsenic, lead, and/or vanadium in surface (<1.5 mbgs) samples from locations SS3, 
BH-8, BH-11, BH-14, 13MW-01 and 13MW-02, and subsurface (>1.5 mbgs) samples from 13MW-06 
and 13MW-08.  Exceedances of the human health guidelines were generally located in the 
northern portion of the site.   

Exceedances of the ecological screening levels were noted in isolated samples from SS3 (zinc) 
and SBH7, BH-12 lab duplicate (molybdenum), while one or more of the following parameters 
exceeded the ecological screening levels for samples from 13MW-01 and 13MW-06: arsenic, 
copper, molybdenum, nickel, tin, and zinc. 
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9.0 INTERPRETATION

9.1 HUMAN HEALTH

Exceedances of the PHC RBSLs in soil were identified in at least three distinct areas of former 
petroleum storage and/or underground oil/water separators on the Canadian Coast Guard 
base. In many instances observations of petroleum hydrocarbons (i.e., modified TPH) in soil 
exceeding the RBSLs were associated with the potential presence/interference from PAHs. As 
such, the reported concentrations of Modified TPH are not necessarily considered to be an 
indication of petroleum-based impacts alone, but rather a mixture or combination of PHCs and 
PAHs and as such the reported Modified TPH may be upwardly biased. 

Nonetheless, analytical results and field observations from samples collected around the former 
UST site (near the Buoy Shed) are suggestive of petroleum-based impacts at depths extending to 
more than 6.6 m below ground surface.  PHC impacts near the Shop Building, Helicopter Hanger 
and the Water Street public parking lot may also be associated historical petroleum storage or 
oily wastewater (depths up to 5.2 m, 2.7 m and 4.6 m, respectively). 

PAH impacts in soil appear to be widely distributed with concentrations exceeding screening 
levels at depths of up to 6.6 m, and may extend deeper. Exceedances of the PAH screening 
levels appear to be associated with a number of sample locations in the eastern part of the site 
and at depth within the northern half of the Canadian Coast Guard base. These areas coincide 
with areas that were developed prior to the early 1800s (prior to the reported infilling to the west 
for the establishment of the Canadian Coast Guard base) and subsequently lost to a number of 
fires, including the Great Fire in 1877. It is anticipated that coal may have been a common fuel 
source during the early history of the site.  Both coal use and the history of fire could lead to 
surface deposition of PAHs, while creosote timber cribwork associated with wharves could lead 
to localized PAH impacts. It is expected that numerous properties in this general area of Saint 
John would be characterized by similar PAH composition in surface soils as the effects of coal 
burning and the Great Fire would not be restricted to the investigated properties. 

Some trace metals were also found at varying concentrations in soils of various depths across 
the site, suggesting heterogeneity within the fill layers. Metals concentrations at 13MW-01 and 
13MW-06 (lead exceeds SQGHH), are generally consistent with lead paint impacts, and may be 
attributable to former structures in the Water Street parking lot area (removed prior to 1980).   

The assessment of potential risks to human health requires not only a comparison of the 
measured concentrations to screening levels, but also an analysis of the relevant potential 
exposure pathways. 

PHCs: 

Potential exposure pathways for PHCs considered to be active at this site (given the proposed 
redevelopment for mixed residential and commercial use) are the inhalation of petroleum 
hydrocarbon-derived vapours in indoor air (in buildings located up to 30 m from the impacts), 
and direct contact with/incidental ingestion of surface soil (up to 1.5 m depth). The indoor air 
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inhalation pathway was assessed by directly measuring the soil vapour concentrations in the 
areas where PHC concentrations exceeded the RBSLs (refer to Appendix C and F).  

As the soil vapour probes were screened in the same zone as the observed impacts, the soil 
vapour concentrations are expected to be relatively stable. Soil vapour concentrations were 
generally below laboratory detection limits and predicted indoor air concentrations are 1 order 
of magnitude or more below the SSTLs for a residential receptor. As soil vapour at probe location 
SVP-09 does not represent unacceptable risk to potential onsite residential receptors, 
unacceptable risks to the neighbouring residential property (upper floor apartments located 
20 m east across Water Street) can also be ruled out.  As per Health Canada Guidance, under 
these conditions additional sampling to assess seasonal variations is not required (Guidance 
Manual for Environmental Site Characterization in Support of Human Health Risk Assessment. 
Volume 1 Technical Guidance, Health Canada, 2008).  

All analyzed samples contained concentrations of PHCs below the Pathway Specific Screening 
Levels (PSSLs) for direct contact/ingestion. 

PAHs and metals 

The guidelines used for screening PAHs and metals are protective of direct contact 
with/incidental ingestion of impacted soil, which is relevant to the top 1.5 m of soil. Soil samples 
with concentrations of PAHs exceeding the screening levels were collected at depths greater 
than 1.5 m, while some of the noted metals exceedances were in surface soil samples.  Due to 
the history of the site (several fires) PAH impacts in surface soil cannot be ruled out. The current 
site configuration (pavement and/or buildings) restricts exposure to impacted surface soil, 
however, the proposed redevelopment is anticipated to result in soil disturbance and as such, 
risk management measures must be implemented (See Section 9.3) 

Based on the results of the assessment, PHC, PAH, and metal concentrations at the site do not 
represent unacceptable risks to human receptors given the current site configuration.  Therefore, 
further assessment or remediation to address human health concerns is not required. 

9.2 ECOLOGICAL HEALTH 

Site conditions were assessed in the context of the Ecological Screening Protocol.  The 
completed Protocol is provided in Appendix G. 

The referenced ecological screening levels represent a number of exposure pathways including 
soil contact (invertebrates), uptake by plants, and groundwater discharge to a surface water 
environment. At the outset of this assessment, historical data were conservatively screened 
against the most stringent ecological guidelines. In the case of the PAH constituents 
naphthalene and phenanthrene, the most conservative guidelines for soil are protective of 
groundwater discharging to a freshwater body. Historical data at BH-12 exceeded these 
guidelines, and as such 13MW-12 was drilled in the same vicinity to confirm soil conditions and to 
assess groundwater conditions. It has since been confirmed that the nearby water body is 
considered a marine aquatic environment. As such, and as per the CCME guidance document, 
alternative CCME screening levels for marine receptors have been referenced; concentrations 
of naphthalene and phenanthrene at BH-12 meet current screening levels.  



Closure Report – Fundy Quay Development, Saint John, NB

 Project No. 121811071 Task 205 March 7, 2014 17

The site is anticipated to remain as a developed site, and as such, is not considered to be 
significant ecological habitat for animals or plants (see Results of Ecological Screening Protocol 
in Appendix G). Therefore, the groundwater discharging to a marine habitat is deemed to be 
the only complete exposure pathway. Concentrations of Modified TPH and PAHs in several 
historical groundwater samples exceeded the applicable screening levels. However, the 
reported concentrations for many parameters were also near to or greater than reported 
solubility values, which can be reflective of entrained sediment in the water sample. 
Groundwater samples for PAH analysis in 2013 were collected using low-flow methods, and 
yielded results below laboratory detection limits.  All PHC groundwater samples collected in 2013 
met the applicable screening levels, suggesting that historical sampling methodology may have 
upwardly biased historical results by introducing sediment into the water samples. Additionally, 
samples collected in 2013 from locations between the historical exceedances and the marine 
environment met the screening levels for the protection of surface water.   

Since groundwater has been assessed in the areas of elevated soil PAH and PHC concentrations 
and these groundwater conditions do not indicate the presence of unacceptable risks to the 
marine environment, further assessment such as surface water or sediment sampling, or 
remediation to address ecological concerns is not required. 

9.3 SITE MANAGEMENT CONSIDERATIONS FOR FUTURE CONSTRUCTION 

It is our understanding the proposed development will include the construction of a number of 
buildings and soil disturbance is anticipated. The presence of PHCs, PAHs, and metals in soil 
requires consideration with respect to waste generation and disposal during construction, as well 
as management of potential human contact with the impacted materials. 

Risk assessment has been conducted based on the current site configurations. The presence of 
buildings and/or asphalted surfaces, effectively restrict the potential for human receptors to be 
exposed to metals or PAHs in surface soil. However, if these surfaces are removed, there will be a 
need to implement measures to maintain this exposure barrier. Suitable options include asphalt, 
concrete, or landscaping that incorporates a minimum of 1.5 m of clean fill.  

During construction, it is anticipated that some soil excavation will occur.  Should this material 
not be suitable for backfill one of the following options should be considered: 

Offsite disposal at an approved disposal / treatment facility.  A number of approved 
facilities are present in the region that may receive wastes containing PHCs.  Waste 
characterization and consultation with facility operators should be completed in 
advance to confirm the acceptability of waste at the approved facility. 

Offsite disposal at an approved site.  As per discussions with NBDELG, and as presented in 
the RAP, soil may be moved to another property under certain circumstances. The 
receiving property would be subjected to a remediation file number and associated 
assessment requirements. Material could be temporarily stored on site, and sampled to 
assess the appropriate disposal options. 

Onsite management. Material may remain on site provided the potential exposure 
pathway is eliminated, as discussed in the previous paragraph. 
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Owing to the presence of some petroleum related impacts and the possibility of historical fire 
debris, noticeable odour could be apparent in ambient air during the course of any future 
excavation work.  Contingency planning around odour management should be considered in 
advance of future construction work.     

Additionally, health and safety planning for this site should include considerations of the 
exposure of construction workers to the impacted soil.  
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10.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the environmental site assessment activities, we conclude the following: 

The site assessment met the minimum site assessment requirements outlined in the most 
recent version of the Atlantic RBCA User Guidance documents. 
Mobile product is not present on the site. 
The groundwater and soil vapour plumes are stable to shrinking. 
PHC impacts have been delineated to the adjacent land use (commercial) and meet 
onsite residential Tier I, Tier II and/or Tier III criteria for soil, groundwater, and soil vapour. 
The built environment of the current site conditions and proposed future development do 
not represent ecological habitat. Site groundwater conditions do not represent 
unacceptable risks to the adjacent marine environment of the Saint John Harbour. 
Predicted indoor air concentrations for onsite and offsite receptors met the established 
SSTLs.
No further environmental assessment, remediation or monitoring is required to address 
PHC, PAH, and metals impacts based on the current or foreseeable future residential/ 
commercial land use. 
This site is suitable for closure, conditional on the maintenance of suitable cover materials 
to restrict exposure to impacted soil. 

Recommendations include: 

Once site closure has been obtained, monitoring wells must be decommissioned in 
accordance with NBDELG requirements. 

Site management is required with respect to the wastes that may be generated as a 
result of ground disturbances related to the redevelopment, potential construction 
worker exposure to impacted soil, and maintaining cover suitable to eliminate human 
exposure (residential or commercial) to impacted soil. 
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11.0 FILE CLOSURE REQUIREMENTS 

11.1 RECORD OF SITE CONDITION 

The findings of this report satisfy the guiding principles as referenced in the NBDELG Guideline for 
the Management of Contaminated Sites.  A completed Record of Site Condition has been 
prepared and is included in Appendix H to conclude the management process. 

As Closure of this site will be conditional on the maintenance of suitable cover to manage the 
soil direct contact pathway for human receptors, a signed stakeholder acknowledgement is 
also included in Appendix H. 

Although the Record of Site Condition is a stand-alone document, the conclusions presented 
within the document in some instances rely on limitations within the referenced reports.  The 
Record of Site Condition should be reviewed in conjunction with this Closure Report. 
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12.0 LIMITATIONS

This report documents work that was performed in accordance with generally accepted 
professional standards at the time and location in which the services were provided.  No other 
representations, warranties or guarantees are made concerning the accuracy or completeness 
of the data or conclusions contained within this report, including no assurance that this work has 
uncovered all potential liabilities associated with the identified property. 

This report provides an evaluation of selected environmental conditions associated with the 
identified portion of the property that was assessed at the time the work was conducted and is 
based on information obtained by and/or provided to Stantec at that time.  There are no 
assurances regarding the accuracy and completeness of this information.  All information 
received from the client or third parties in the preparation of this report has been assumed by 
Stantec to be correct.  Stantec assumes no responsibility for any deficiency or inaccuracy in 
information received from others. 

The opinions in this report can only be relied upon as they relate to the condition of the portion 
of the identified property that was assessed at the time the work was conducted.  Activities at 
the property subsequent to Stantec’s assessment may have significantly altered the property’s 
condition.  Stantec cannot comment on other areas of the property that were not assessed. 

Conclusions made within this report consist of Stantec’s professional opinion as of the time of the 
writing of this report, and are based solely on the scope of work described in the report, the 
limited data available and the results of the work.  They are not a certification of the property’s 
environmental condition.  This report should not be construed as legal advice. 

This report has been prepared for the exclusive use of the client identified herein and any use by 
any third party is prohibited. Stantec assumes no responsibility for losses, damages, liabilities or 
claims, howsoever arising, from third party use of this report. 

The locations of any utilities, buildings and structures, and property boundaries illustrated in or 
described within this report, if any, including pole lines, conduits, water mains, sewers and other 
surface or sub-surface utilities and structures are not guaranteed.  Before starting work, the exact 
location of all such utilities and structures should be confirmed and Stantec assumes no liability 
for damage to them. 

The conclusions are based on the site conditions encountered by Stantec at the time the work 
was performed at the specific testing and/or sampling locations, and conditions may vary 
among sampling locations.  Factors such as areas of potential concern identified in previous 
studies, site conditions (e.g., utilities) and cost may have constrained the sampling locations 
used in this assessment.  In addition, analysis has been carried out for only a limited number of 
chemical parameters, and it should not be inferred that other chemical species are not present.  
Due to the nature of the investigation and the limited data available, Stantec does not warrant 
against undiscovered environmental liabilities nor that the sampling results are indicative of the 
condition of the entire site.  As the purpose of this report is to identify site conditions which may 
pose an environmental risk; the identification of non-environmental risks to structures or people 
on the site is beyond the scope of this assessment. 
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Should additional information become available which differs significantly from our 
understanding of conditions presented in this report, Stantec requests that this information be 
brought to our attention.  The primary author of this report was Melanie Langille, M.Env.Sc.  It was 
reviewed by Robert S. Fiander, P.Eng. 

Yours truly, 

STANTEC CONSULTING LTD. 

Melanie Langille, M.Env.Sc.   
Environmental Services 

Robert S. Fiander, P.Eng. 
Environmental Services

V:\01218\active\121811071\report\CLOSURE\Closure Rpt_rev-lgc_rsf_jes_20140307.doc 
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APPENDIX B 
FIELD METHODOLOGY 
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B-1.0 Pre-Intrusive Investigation Site Activities 

The locations of services and utilities were established prior to the drilling and sampling phases of the 
investigation by contacting the utility providers and persons knowledgeable with the site services.  
For this assessment a private underground utility locate contractor was engaged to assist in 
obtaining utility clearances prior to drilling.  

B-2.0 Drilling 

The drill was equipped with standard augers and HQ coring equipment. Soil samples were 
recovered from split-spoons, where feasible.  Soil samples were logged by Stantec personnel at the 
time of the drilling.  Soil classification was carried out in accordance with the procedures in the ASTM 
D2488 Standard (Visual-Manual Procedure). 

B-3.0 Vapour Probe Installation 

Soil vapour samples were collected from the selected sampling locations.  A 30 cm length of 2.5 cm 
diameter slotted PVC pipe was installed in the hole, and connected to solid 2.5 cm diameter PVC 
pipe up to the surface.  The PVC pipe was fitted with a soil gas sampler.  A silica sand pack was 
installed around the screened interval and the hole was sealed with bentonite.  Once the grout 
hardened a helium shroud test was performed to verify that ambient air was not introduced into the 
sampling train (a helium concentration within the probe of less than 10% is considered acceptable). 
Following the leak test and prior to obtaining a vapour sample from the probe, stagnant air was 
purged (3 probe volumes) and the level of vacuum within the probe was confirmed.  If the vacuum 
exceeded 10 inches of water, the flow rate was reduced accordingly 

B-4.0 Sample Handling 

All samples were placed in laboratory supplied containers.  The containers were placed in a cooler 
with ice packs for transport back to our office.  To minimize the potential for cross-contamination, all 
sampling equipment was thoroughly rinsed between each sampling event.   

B-5.0 Sample Selection for Laboratory Analysis 

The soil samples recovered from the boreholes and excavation boundaries, were visually classified 
(for soil type, petroleum odours, and staining), and screened for vapours using a Mini Rae 2000 
photoionization detector, calibrated to isobutylene.  Based on these results, the location of sources 
on the property and field observations, selected samples were submitted to the laboratory for 
analysis.   
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B-6.0 Groundwater Sampling 

An electronic water level meter was used to measure the groundwater elevations in the monitoring 
wells. The time of the sampling was recorded as well as the time of the most recent high tide.  Prior 
to groundwater sampling, field equipment was cleaned/decontaminated.  The monitoring wells 
were purged a minimum of 3 well volumes and allowed to recover to ensure that representative 
groundwater from the surrounding formation had been drawn into the monitoring well casings.  
Groundwater samples were then collected from the monitoring wells for laboratory analysis. 

B-7.0 Quality Assurance/Quality Control 

Samples were uniquely labeled and control was maintained through use of chain of custody forms.  
Samples were collected in laboratory supplied containers and preserved as directed by the 
laboratory. 
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APPENDIX C 
VAPOUR PROBE RECORDS 
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APPENDIX D 
SITE ASSESSMENT & TIER I/II TABLE CHECKLIST 
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From Appendix 6, Atlantic RBCA Version 3, July 2012

Method Used 
SITE ASSESSMENT & TIER I/II TABLE CHECKLIST  Tier I RBSL, ESL 
Site Location: Fundy Quay, Saint John, NB   Tier II PSSL 
Site Professional: Robert S. Fiander, P.Eng.   Tier II SSTL 
Date: March 7, 2014  Other (Tier III) 

Minimum Site Assessment Requirements 
Issue Yes or No* Comment

PID, owner, location identified Yes  

Current and anticipated future land use identified Yes  

Review of underground services as conduits Yes  

Historical review completed Yes  

Local groundwater use identified Yes  

Adjacent land uses and receptors identified Yes  

Ecological screening completed Yes  
Soil and groundwater samples from all source areas 
obtained Yes  

Soil and groundwater impacts delineated to Tier I RBSLs for 
potential receptor (adjacent property receptor may be 
lower Tier I RBSLs) 

Yes  

Groundwater flow direction and gradient established Yes  
Combination of surface and sub-surface soil samples 
analysed Yes  

Free product observations made in soil and groundwater Yes None observed. 
Low lab detection level for benzene in soil if potable water 
area N/A

Grain size and organic carbon analysis completed on soil No Visual-Manual Procedure 
(ASTM D2488-00) used.   

TPH fractionation done on soil and water if calculating Tier II 
SSTL N/A

Scaled site plan showing all relevant site features Yes  

Receptor building characteristics obtained  
(stories, floor condition, ceiling height, etc.) No

Anticipated future mixed 
commercial/residential 

development. Residential 
screening levels deemed 

appropriate and 
conservative. 

Mandatory Conditions 
Issue Yes or No* Comment

Non-aqueous phase liquids not present in groundwater Yes  
Potable water free of objectionable taste and odour Yes Non-Potable Site 
Soils do not contain liquid and/or free petroleum product Yes  

Residual hydrocarbons do not create objectionable odours Yes  
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From Appendix 6, Atlantic RBCA Version 3, July 2012

Method Used 
SITE ASSESSMENT & TIER I/II TABLE CHECKLIST  Tier I RBSL, ESL 
Site Location: Fundy Quay, Saint John, NB   Tier II PSSL 
Site Professional: Robert S. Fiander, P.Eng.   Tier II SSTL 
Date: March 7, 2014  Other (Tier III) 

or explosive conditions in indoor or outdoor air 

Surface soils are not stained Yes  

No dirt basement floors, sumps with dirt bottoms, etc. Yes  
Confirmed that correct TPH type selected in RBSL or PSSL 
Table Yes  

Confirmed that correct soil type selected in RBSL or PSSL 
Table Yes  

Default Site Characteristics and Exposure Scenarios 

Issue Yes or No* Comment

Depth to groundwater approximately 3.0 m No Variable. Influenced by tides. 

Impacted soil thickness is less than 3.0 m No 
Impacts measured as deep 
as 6.6 m. Assessed through 

Tier III (Soil vapour sampling) 

Default foundation crack fraction is appropriate Yes 

Assumed that future 
development will be 

generally consistent with 
default assumptions, or more 

conservative 

Default foundation thickness is appropriate Yes 

Assumed that future 
development will be 

generally consistent with 
default assumptions, or more 

conservative 

Two floors exist if using a residential scenario Yes 

Assumed that future 
development will be 

generally consistent with 
default assumptions, or more 

conservative 

Hydrocarbon impacts above RBSL or PSSL Table soil values 
are not within 0.3 m of foundation walls or floor slab Yes 

Assumed that future 
development will include 
introducing structural fill 

material within 0.3 m of new 
buildings. 

Confirmed that RBSL or PSSL Table values are correct for 
adjacent property receptors (i.e. use residential at property 
line if adjacent property is residential) 

Yes  

Where exposure pathways have been eliminated at Tier II, 
detailed explanation is provided in the report to explain why 
pathways are not relevant 

Yes  

Where PSSL tables are used based on elimination or control 
of a pathway that could be reopened by changes in site 
use, this condition is specified as a limitation in the report 

N/A
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From Appendix 6, Atlantic RBCA Version 3, July 2012

Method Used 
SITE ASSESSMENT & TIER I/II TABLE CHECKLIST  Tier I RBSL, ESL 
Site Location: Fundy Quay, Saint John, NB   Tier II PSSL 
Site Professional: Robert S. Fiander, P.Eng.   Tier II SSTL 
Date: March 7, 2014  Other (Tier III) 

Where Tier II SSTLs have been calculated by changing 
default values, the report includes the parameter changed, 
the default value, the site-specific value used, and the 
rationale and/or detailed written justification 

N/A

* If No, indicate in comment section if and where in report the issue is addressed.  
Consult the Best Management Practices (Appendix 2) for additional details 
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From Appendix 6, Atlantic RBCA Version 3, July 2012

.
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APPENDIX E 
ANALYTICAL TABLES AND LABORATORY CERTIFICATES 
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Table E1:  Hydrocarbon Concentrations in Soil

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*
0.099 77 30 8.8 N/A N/A N/A N/A 270 / 1100

31 75 55 95 210 150 300 2800 N/A

ID DUP Date Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance
MW1 SA1 2002 0.15-0.75 nd 0.032 0.237 0.651 22 280 350 N/A 650 FO.LO

MW1 SA7 2002 4.0-4.3 nd nd nd nd nd nd 19 N/A nd LO

MW2 SA1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

MW2 SA9 2002 5.2-5.8 nd nd nd nd nd 120 280 N/A 400 LO. PAH?

MW3 SA2 2002 0.75-1.0 nd nd nd nd nd 51 220 N/A 270 FO/LO

MW3 SA6 2002 3.4-4.0 nd nd nd nd nd nd nd N/A nd -

MW4 SA10 2002 5.5-6.1 nd nd nd nd nd nd nd N/A nd -

MW4 SA2 2002 0.45-1.0 nd nd nd nd nd nd 40 N/A 40 LO

MW4 SA2 FD 2002 0.45-1.0 nd nd nd nd nd nd 34 N/A 34 -

MW4 SA2 LD 2002 0.45-1.0 nd nd nd nd nd nd 36 N/A 36 -

MW5 SA2 2002 0.75-1.1 nd nd nd nd nd 35 86 N/A 120 FO.LO

MW5 SA4A 2002 2.1-2.7 nd 0.115 nd 0.242 7.1 390 670 N/A 1100 G.LO.PAH?

MW6 SA1 2002 0.3-0.9 nd nd nd nd nd nd 18 N/A nd LO

MW6 SA1 LD 2002 0.3-0.9 nd nd nd nd nd nd 20 N/A nd LO

MW6 SA8 2002 4.6-5.2 nd nd nd nd nd nd nd N/A nd -

MW7 SA1 2002 0.3-0.9 nd nd nd nd nd nd 35 N/A 35 LO

MW7 SA1 FD 2002 0.3-0.9 nd nd nd nd nd nd 29 N/A nd -

MW7 SA6 2002 3.3-3.9 nd nd nd nd nd nd 39 N/A 39 LO

BH1 Sa1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

BH1 Sa3 2002 2.1-2.7 nd nd nd nd nd nd nd N/A nd -

BH4 SA9 5-Apr-06 1.8-2.4 0.1 0.46 1.6 7.2 36 1100 1100 N/A 2200 PAH?

BH5 SS7 31-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 4 460 220 N/A 680 FO. PAH?

BH7 SS7 30-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

BH9 SA10 28-Mar-06 6.4-7.0 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

BH12 SA9 22-Mar-06 5.2-5.8 <0.005 <0.05 <0.01 <0.05 <2.5 <15 19 N/A <21 PAH?

BH13 SA10 28-Mar-06 5.8-6.4 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

13MW-01 SS3 30-Jan-13 0.6-1.2 0.11 0.33 0.034 0.41 5 34 570 N/A 600 OP(FO/LO) PAH?

13MW-01 SS3 LD 30-Jan-13 0.6-1.2 N/A N/A N/A N/A N/A 28 630 N/A N/A N/A

13MW-01 SS8 30-Jan-13 3.6-4.2 0.054 0.14 0.17 0.47 <2.5 530 2800 N/A 3400 OP(FO/LO) PAH? F4?

13MW-02 SS2 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 47 770 N/A 820 OP(FO/LO) PAH?

13MW-02 SS2 LD 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 N/A N/A N/A N/A N/A N/A

13MW-02 SS6 30-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 10 135 N/A 140 LO

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - Soil Contact for Samples < 1.5 mbgs



Table E1:  Hydrocarbon Concentrations in Soil

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*
0.099 77 30 8.8 N/A N/A N/A N/A 270 / 1100

31 75 55 95 210 150 300 2800 N/A

ID DUP Date Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - Soil Contact for Samples < 1.5 mbgs

13MW-03 SS7 30-Jan-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-03 SS10 30-Jan-13 5.5-6.1 <0.025 <0.025 <0.025 <0.050 <2.5 24 340 N/A 360 OP(FO/LO) PAH?

13MW-04 SS2 31-Jan-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-04 SS10 31-Jan-13 6.0-6.6 <0.025 <0.025 <0.025 <0.050 <2.5 64 810 N/A 870 OP(FO/LO) PAH?

13MW-05 SS8 31-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 48 N/A 48 LO. UP(FO/LO) 

13MW-06 SS3 1-Feb-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 51 990 N/A 1000 OP(FO/LO) PAH?

13MW-06 SS8 1-Feb-13 4.6-5.2 <0.025 0.19 <0.025 <0.050 <2.5 800 4400 N/A 5200 OP(FO/LO) PAH? F4?

13MW-07 SS8 1-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-08 SS6 1-Feb-13 3.3-3.9 <0.025 <0.025 <0.025 <0.050 <2.5 <10 49 N/A 49 LO

13MW-09 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 20 N/A 20 LO

13MW-09 SS3 LD 4-Feb-13 1.2-1.8 N/A N/A N/A N/A N/A <10 25 N/A N/A N/A

13MW-09 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-10 SS1 4-Feb-13 0.0-0.6 <0.025 <0.025 <0.025 <0.050 <2.5 <10 52 N/A 52 OP(FO/LO). PLO

13MW-10 SS7 4-Feb-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-12 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 17 N/A 17 LO

13MW-12 SS10 4-Feb-13 5.5-6.1 <0.025 <0.025 <0.025 0.23 <2.5 140 2740 N/A 2900 LO. PAH? F4?

13SVP-09 SS7 24-Oct-13 3.7-4.3 <0.02 <0.05 <0.02 <0.05 110 1300 920 N/A 2300 WFO

13SVP-11 SS5 24-Oct-13 2.4-3.0 <0.005 <0.05 <0.01 <0.05 <2.5 <12 18 N/A <21 ND
Most Conservative Land Use: Residential Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (270 mg/kg), No. 6 Oil / Lube Oil (1100 mg/kg)

V:\01218\active\121811071\report\2_analytical\tbl_phc_20140305.xls ; Template Last Modified: 17-JAN-2013



Table E2:  Hydrocarbon Concentrations in Groundwater 

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.6 20 20 20 N/A N/A N/A N/A 20 / 20

61 59 20 31 N/A 7.1 1.8 N/A N/A

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

MW1 2002 nd nd nd nd N/A nd nd nd nd -

MW2 2002 nd nd nd nd N/A nd 0.36 0.5 0.9 OP(FO/LO) PAH?

MW2 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW3 2002 nd nd nd nd N/A nd 0.14 0.2 0.3 LO. PAH?

MW4 2002 nd nd nd nd N/A nd nd nd nd -

MW4 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW5 2002 nd nd nd nd N/A nd 0.45 0.6 1 OP(FO/LO) PAH?

MW5 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

MW5 LD 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 N/A N/A N/A N/A

MW6 2002 nd nd nd nd N/A nd nd nd nd -

MW7 2002 nd 0.003 nd nd N/A 0.01 0.29 1.1 1.4 G. LO.

MW7 FD 2002 nd nd nd nd N/A nd 0.48 0.5 1 OP(FO/LO) PAH?

MW7 FD(LD) 2002 nd nd nd nd N/A nd 0.34 0.4 0.7 OP(FO/LO) PAH?

BH5 3-Apr-06 <0.001 <0.001 <0.001 <0.001 N/A <0.1 0.92 0.1 1.1 FO

BH5 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 0.07 0.09 0.2 WFO

13MW-01 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.383 0.38 LO. UP(FO/LO)

13MW-01 LD 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A N/A N/A N/A N/A N/A

13MW-01 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.06 < 0.1 <0.1 N/A

13MW-02 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-03 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.226 0.22 OP(FO/LO). UP(FO/LO)

13MW-03 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.06 < 0.1 <0.1 N/A

13MW-04 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-05 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-06 7-Feb-13 <0.0010 0.0042 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-07 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.058 < 0.12 <0.12 N/A

13MW-07 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-07 LD 5-Sep-13 N/A N/A N/A N/A N/A N/A <0.05 <0.1 N/A N/A

13MW-08 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.36 0.36 OP(FO/LO). UP(FO/LO)

13MW-08 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-09 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-10 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I RBSLs

Tier I ESLs - Shallow Groundwater Contact



Table E2:  Hydrocarbon Concentrations in Groundwater 

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.6 20 20 20 N/A N/A N/A N/A 20 / 20

61 59 20 31 N/A 7.1 1.8 N/A N/A

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I RBSLs

Tier I ESLs - Shallow Groundwater Contact

13MW-10 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-11 6-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-12 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
Most Conservative Land Use: Residential Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (20 mg/kg), No. 6 Oil / Lube Oil (20 mg/kg)

V:\01218\active\121811071\report\2_analytical\tbl_phc_20140305.xls ; Template Last Modified:  17-JAN-2013



Table E3:  Hydrocarbon Concentrations in  Water Protective of Aquatic Life

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.1 0.77 0.32 0.33 5 N/A N/A N/A 0.1 / 0.1

4.6 4.2 3.2 2.8 N/A N/A N/A N/A 0.84 / 0.48

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

MW1 2002 nd nd nd nd N/A nd nd nd nd -

MW2 2002 nd nd nd nd N/A nd 0.36 0.5 0.9 OP(FO/LO) PAH?

MW2 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW3 2002 nd nd nd nd N/A nd 0.14 0.2 0.3 LO. PAH?

MW4 2002 nd nd nd nd N/A nd nd nd nd -

MW4 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

MW5 2002 nd nd nd nd N/A nd 0.45 0.6 1 OP(FO/LO) PAH?

MW5 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

MW5 LD 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 N/A N/A N/A N/A

MW6 2002 nd nd nd nd N/A nd nd nd nd -

MW7 2002 nd 0.003 nd nd N/A 0.01 0.29 1.1 1.4 G. LO.

MW7 FD 2002 nd nd nd nd N/A nd 0.48 0.5 1 OP(FO/LO) PAH?

MW7 FD(LD) 2002 nd nd nd nd N/A nd 0.34 0.4 0.7 OP(FO/LO) PAH?

BH5 3-Apr-06 <0.001 <0.001 <0.001 <0.001 N/A <0.1 0.92 0.1 1.1 FO
BH5 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 0.07 0.09 0.2 WFO

13MW-01 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.383 0.38 LO. UP(FO/LO)
13MW-01 LD 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A N/A N/A N/A N/A N/A
13MW-01 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.06 < 0.1 <0.1 N/A
13MW-02 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

13MW-03 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.226 0.22 OP(FO/LO). UP(FO/LO)

13MW-03 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.06 < 0.1 <0.1 N/A

13MW-04 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-05 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
13MW-06 7-Feb-13 <0.0010 0.0042 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-07 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.058 < 0.12 <0.12 N/A
13MW-07 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
13MW-07 LD 5-Sep-13 N/A N/A N/A N/A N/A N/A <0.05 <0.1 N/A N/A
13MW-08 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 0.36 0.36 OP(FO/LO). UP(FO/LO)
13MW-08 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
13MW-09 7-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A
13MW-10 23-Feb-13 <0.0010 <0.0010 <0.0010 <0.0020 N/A <0.010 <0.050 < 0.1 <0.10 N/A

Groundwater Samples

Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I ESLs - Surface Water

Tier I ESLs - Groundwater



Table E3:  Hydrocarbon Concentrations in  Water Protective of Aquatic Life

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

2.1 0.77 0.32 0.33 5 N/A N/A N/A 0.1 / 0.1

4.6 4.2 3.2 2.8 N/A N/A N/A N/A 0.84 / 0.48

ID DUP Date Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I ESLs - Surface Water

Tier I ESLs - Groundwater

13MW-10 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
13MW-11 6-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A
13MW-12 5-Sep-13 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

Distance to Nearest Surface Water Body:  Approximately 10 metres from site (Marine and Freshwater) *Product Type (Surface Water ESLs):  Diesel / No. 2 Fuel Oil (0.1 mg/kg), No. 6 Oil / Lube Oil (0.1 mg/kg)
Fuel Type:  Diesel / No. 2 Fuel Oil
Soil Type:  Coarse-grained *Product Type (Groundwater ESLs):  Diesel / No. 2 Fuel Oil (0.84 mg/kg), No. 6 Oil / Lube Oil (0.48 mg/kg)
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Table E4: Predicted Indoor Air Hydrocarbon Concentrations

Benzene Toluene Ethylbenzene Xylenes mTPH
3 1900 500 90 200

ID Date 
(dd-mmm-yr) Benzene Toluene Ethylbenzene Xylenes mTPH Dilution 

Factor
Separation

Distance (m)

Predicted Indoor Air Concentrations 
SVP-01A 22-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-03A 22-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-04A 23-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-05A 24-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-06A 23-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-07A 24-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-08A 24-Oct-13 <0.16 <0.16 <0.16 <0.4 <4.2 50 <1
SVP-09A 25-Oct-13 <0.16 <0.16 <0.16 <0.4 5.4 50 <1
SVP-10A 25-Oct-13 <0.18 <0.18 <0.18 <0.4 <4.2 50 <1

On-site Land Use: Residential

Soil Type: Coarse

Guideline and Sample Information
Indoor Air Concentrations  ( g/m3 ) 

 Tier III SSTL - Predicted Indoor Air Concentration
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Table E5: Polycyclic Aromatic Hydrocarbons in Soil

BH6 SS5 BH5 SS7 BH8 SS8 BH12 
SA9

BH13 
SA10 MW2 SA9 MW5 

SA4A
13MW-01 

SS8
13MW-02 

SS6
13MW-02 
SS6 LD

13MW-03 
SS10

Non-Carcinogenic PAHs
Acenaphthene -- 3900 AE -- 0.74 1.4 <0.01 0.08 <0.01 0.9 3.9 16 0.030 0.046 1.8
Acenaphthylene -- -- -- 0.06 0.02 <0.01 <0.01 <0.01 0.65 2.40 0.45 0.017 0.024 1.1
Anthracene -- 24000 AE 2.5 CCME 1.7 3.4 <0.01 0.17 <0.01 4.7 11 15 0.086 0.13 9.9
Fluoranthene -- 3500 AE 50 CCME 7.4 17 0.02 0.72 <0.01 13 67 43 0.32 0.4 37
Fluorene -- 2700 AE -- 0.82 1.3 <0.01 0.09 <0.01 1.2 4.7 11 0.033 0.047 2.3
Naphthalene -- 2.2 AE 0.6 CCME 0.25 0.42 <0.01 0.06 <0.01 0.32 1.9 5.2 0.029 0.044 0.53
Phenanthrene -- -- 5 CCME 6.7 17 0.02 0.61 <0.01 11 51 93 0.42 0.36 19
Pyrene -- 2100 AE 10 CCME 6.8 15 0.02 0.63 <0.01 11 52 53 0.25 0.27 28
Perylene -- -- -- na na na na na 1.1 6.2 2.8 0.032 0.043 3.0
1-Methylnaphthalene -- -- -- na na na na na 0.21 1.6 11 0.043 0.036 0.34
2-Methylnaphthalene -- -- -- na na na na na 0.24 1.9 12 0.042 0.046 0.39
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 1 CCME 3.5 7 0.01 0.27 <0.01 4.6 27 22 0.2 0.23 15
Benzo[a]pyrene 1 -- 20 CCME 3.5 6.4 <0.01 0.24 <0.01 4.3 25 14 1.2 0.15 12
Benzo[b]fluoranthene 0.1 -- 1 2 CCME 3.6 7.2 0.01 0.22 <0.01 3.2 20 11 0.099 0.12 9.2
Benzo[ghi]perylene 0.01 -- -- 2.1 3.8 <0.01 0.14 <0.01 2.1 11 7.0 0.10 0.10 6.0
Benzo[j]fluoranthene 0.1 -- 1 2 CCME na na na na na na na 7.1 0.068 0.084 5.9
Benzo[k]fluoranthene 0.1 -- 12 CCME 1.9 4 0.01 0.18 <0.01 3.2 20 6 0.053 0.066 5.6
Chrysene 0.01 -- -- 3.3 6.8 <0.01 0.28 <0.01 4.6 26 24 0.19 0.2 13
Dibenz[a,h]anthracene 1 -- 1 CCME 0.48 1.1 <0.01 0.03 <0.01 0.4 3.1 2.1 0.019 0.023 1.9
Indeno[1,2,3-cd]pyrene 0.1 -- 1 CCME 2.2 4.2 <0.01 0.14 <0.01 2.5 13 5.9 0.063 0.079 5.3

B(a)P TPE - 5.3 CCME -- 15.46 29.54 0.04 1.07 0.04 18.35 109.41 64.83 3.81 0.70 54.57

Sample Depth ( mbgs) 3.00 4.30 2.40 5.50 6.10 5.2-5.8 2.1-2.7 3.6-4.2 4.2-4.8 4.2-4.8 5.5-6.1
Sample Date 2006 2006 2006 2006 2006 2002 2002 1/30/2013 1/30/2013 1/30/2013 1/30/2013

 1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines. 
Accessed online March 2013
AE = Alberta Environment Tier 1 Soil & Groundwater Remediation 
Guidelines (AE, 2010)
1/2  the detection limit was used in B(a)P TPE calculations.

SQGHH Residential
Parameter B(a)P 

PEF
Sample Identification

SQGE Residential

Concentration (mg/kg)
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Table E5: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 3900 AE --
Acenaphthylene -- -- --
Anthracene -- 24000 AE 2.5 CCME

Fluoranthene -- 3500 AE 50 CCME

Fluorene -- 2700 AE --
Naphthalene -- 2.2 AE 0.6 CCME

Phenanthrene -- -- 5 CCME
Pyrene -- 2100 AE 10 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 1 CCME

Benzo[a]pyrene 1 -- 20 CCME

Benzo[b]fluoranthene 0.1 -- 1 2 CCME

Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 1 2 CCME

Benzo[k]fluoranthene 0.1 -- 12 CCME

Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 1 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 1 CCME

B(a)P TPE - 5.3 CCME --

Sample Depth ( mbgs) 
Sample Date 

 1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines. 
Accessed online March 2013
AE = Alberta Environment Tier 1 Soil & Groundwater Remediation 
Guidelines (AE, 2010)
1/2  the detection limit was used in B(a)P TPE calculations.

SQGHH Residential
Parameter B(a)P 

PEF SQGE Residential 13MW-04 
SS10

13MW-05 
SS8

13MW-06 
SS8

13MW-07 
SS8

13MW-08 
SS6

13MW-09 
SS3

13MW-10 
GS1

13MW-11 
SS3

13MW-12 
SS10

9.1 31 0.032 <0.010 0.24 0.020 <0.010 <0.010 6.0
1.3 0.54 0.017 <0.010 0.075 0.016 <0.010 <0.010 1.1
23 68 0.055 <0.010 0.40 0.051 <0.010 <0.010 10
77 200 0.29 <0.010 2.9 0.31 0.032 <0.010 53
10 28 0.040 <0.010 0.25 0.022 <0.010 <0.010 7.7
6.9 6.1 0.062 <0.010 0.25 0.016 <0.010 <0.010 10
87 250 0.22 <0.010 2.2 0.22 0.024 <0.010 52
56 160 0.30 <0.010 2.5 0.27 0.028 <0.010 43
5.2 15 0.043 <0.010 0.26 0.033 <0.010 <0.010 3.9
2.0 3.7 0.040 <0.010 0.075 <0.010 0.011 <0.010 1.8
2.9 4.8 0.042 <0.010 0.11 <0.010 0.017 <0.010 2.1

27 60 0.14 <0.010 1.3 0.16 0.017 <0.010 22
21 55 0.13 <0.010 0.96 0.12 0.012 <0.010 13
15 44 0.12 <0.010 0.76 0.096 0.011 <0.010 10
11 32 0.090 <0.010 0.60 0.083 <0.010 <0.010 7.6
9.3 27 0.061 <0.010 0.41 0.054 <0.010 <0.010 5.9
9 26 0.064 <0.010 0.41 0.054 <0.010 <0.010 5.8

25 58 0.16 <0.010 1.2 0.16 0.022 <0.010 21
2.8 7.7 0.023 <0.010 0.14 0.021 <0.010 <0.010 2.1
10 29 0.072 <0.010 0.50 0.073 <0.010 <0.010 6.7

93.57 246.60 0.60 0.04 4.37 0.56 0.06 0.04 61.28

6.0-6.6 4.2-4.8 4.6-5.2 4.2-4.8 3.3-3.9 1.2-1.8 0-0.6 1.2-1.8 5.5-6.1

1/31/2013 1/31/2013 2/1/2013 2/1/2013 2/1/2013 2/4/2013 2/4/2013 2/4/2013 2/4/2013

Concentration (mg/kg)

Sample Identification
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Table E6 - Polycyclic Aromatic Hydrocarbons in Groundwater

Parameter
(μg/L) MW5 13-MW-07* 13-MW-10* 13-MW-05* 13-MW-11* 13-MW-12*

1-Methylnaphthalene 1500 OMOE 0.23 <0.050 <0.060 <0.05 <0.05 <0.05
2-Methylnaphthalene 1500 OMOE 0.27 <0.050 <0.060 <0.05 <0.05 <0.05
Acenaphthene 600 OMOE 5200 OMOE 0.5 <0.010 <0.020 <0.01 <0.01 <0.01
Acenaphthylene 36 OMOE 1.4 OMOE 0.2 <0.010 <0.020 <0.01 <0.01 <0.01
Anthracene -- 1 OMOE 0.72 <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(a)anthracene 70 OMOE 1.8 OMOE 1.4 <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(a)pyrene 130 OMOE 2.1 OMOE 1.4 <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 1100 OMOE 4.2 OMOE 1.1 <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene -- 0.2 OMOE 0.82 <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(j)fluoranthene -- -- na <0.010 <0.020 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 1300 OMOE 1.4 OMOE 1.1 <0.010 <0.020 <0.01 <0.01 <0.01
Chrysene 2400 OMOE 0.7 OMOE 1.4 <0.010 <0.020 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 1300 OMOE 0.4 OMOE 0.19 <0.010 <0.020 <0.01 <0.01 <0.01
Fluoranthene 1100 OMOE 73 OMOE 4.6 <0.010 <0.020 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 2200 OMOE 1.4 OMOE 0.74 <0.010 <0.020 <0.01 <0.01 <0.01
Naphthalene 1400 OMOE 6200 OMOE 0.3 <0.20 <0.30 <0.2 <0.2 <0.2
Perylene -- -- 0.42 <0.010 <0.020 <0.01 <0.01 <0.01
Phenanthrene -- 380 OMOE 3.5 <0.010 <0.020 <0.01 <0.01 <0.01
Pyrene 9300 OMOE 5.7 OMOE 3.8 <0.010 <0.020 <0.01 <0.01 <0.01

Sampling Date 2002 23-Feb-13 23-Feb-13 5-Sep-13 6-Sep-13 5-Sep-13
Notes:
WQGHH = Water Quality Guideline protective of Human Health (Industrial receptor)
WQGE = Water Quality Guideline protective of ecological receptors

na = not appliable 
* indicates sample collected using low-flow methods

OMOE = Ontario Ministry of Environment. Rationale for the Development of 
Soil and Groundwater Quality Standards for Use at Contaminated Sites in 
Ontario.  2009, updated April 2011.  (Appendix A3 - Groundwater components 
non-potable water scenario, coarse textured soil)g p g p
water body have been referenced, and represent 10 x the aquatic protection 
value

Sample Identification
Concentration (μg/L)

WQGHH Residential WQGE
 1

62000 OMOE
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Table E7: Metals in Soil

Elements
(mg/kg) SS1A SS2A SS3A SS3B SS3C SBH1A SBH2A

SBH2A
FD

(SBHX A)
SBH3A SBH4A SBH4A

LD SBH5A

Aluminum -- -- 9000 10000 9400 na na 10000 9400 9700 9500 8900 8800 8300
Antimony 7.5 OMOE 20 AE nd nd nd na na nd nd nd nd nd nd nd
Arsenic 31 CCME 17 CCME 5 6 7 na na 5 6 6 4 5 5 5
Barium 3800 OMOE 500 AE 46 60 42 na na 32 37 35 33 37 38 30
Beryllium 38 OMOE 5 AE nd nd nd na na nd nd nd nd nd nd nd
Bismuth -- -- na na na na na na na na na na na na
Boron 4300 OMOE 120 OMOE nd nd nd na na nd nd nd nd nd nd nd
Cadmium 14 CCME 10 CCME nd nd 0.4 na na 0.3 nd nd nd nd nd nd
Chromium 220 CCME 64 CCME 17 19 20 na na 22 19 16 13 15 20 13
Cobalt 22 OMOE 20 AE 8 9 9 na na 10 9 9 7 9 9 8
Copper 1100 CCME 63 CCME 30 41 51 na na 33 27 27 24 26 24 30
Iron -- -- 16000 18000 19000 na na 19000 18000 19000 15000 18000 18000 16000
Lead 140 CCME 300 CCME 24 38 80 na na 25 14 13 9.1 32 22 12
Lithium -- -- na na na na na na na na na na na na
Manganese -- -- 480 570 490 na na 510 450 430 510 510 510 400
Mercury 6.6 CCME 12 0.04 0.06 0.04 na na 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Molybdenum 110 OMOE 4 AE nd nd nd na na nd nd nd nd nd nd nd
Nickel 330 OMOE 50 CCME 14 15 22 na na 16 15 16 11 14 14 12
Rubidium -- -- na na na na na na na na na na na na
Selenium 80 CCME 1 CCME nd nd nd na na nd nd nd nd nd nd nd
Silver 77 OMOE 20 AE nd nd nd na na nd nd nd nd nd nd nd
Strontium -- -- 8 6 10 na na 11 10 10 10 12 12 11
Thallium 1 CCME 1.4 CCME nd 0.1 0.1 na na nd nd nd nd 0.1 0.1 nd
Tin 9400 USEPA 5 AE na na na na na na na na na na na na
Uranium 23 CCME 500 CCME 0.5 0.8 0.9 na na 0.5 0.4 0.4 0.4 0.9 0.8 0.4
Vanadium 39 OMOE 130 CCME 25 35 44 na na 34 24 25 22 26 27 25
Zinc 5600 OMOE 200 CCME 69 97 1300 520 1000 130 59 58 44 52 50 48

Sampling Depth (m bgs) 0-0.15 0-0.15 0.15-0.30 0.30-0.45 0.45-0.60 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45
Sampling Date 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, February 2014. (Value is adjusted by a factor of 0.2 to account for multiple 
exposure sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

Concentration (mg/kg)
Sample Identification
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Table E7: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, February 2014. (Value is adjusted by a factor of 0.2 to account for multiple 
exposure sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

SBH6A SBH7A SBH8A SBH9A SBH10A
SBH10A

FD
(SBHY A)

SBH11A SBH12A SBH12A
LD BH8 SA1 BH8 SA1

LD BH10 SA1

9000 8200 10000 8800 8800 9100 10000 9500 10000 14400 14600 12500
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
6 < 2 5 6 5 5 6 4 5 5 5 5

34 5 34 33 33 33 41 31 33 48 47 34
nd 29 nd nd nd nd nd nd nd 0.7 0.7 0.5
na na na na na na na na na <1 <1 <1
nd nd nd nd nd nd nd nd nd 4 3 3
nd nd nd nd nd nd nd nd nd 0.2 0 <0.1
15 nd 21 18 16 15 19 17 20 29 28 15
9 8 10 8 8 8 10 8 10 10.4 10.8 9

25 24 27 30 24 24 27 28 28 33 33 28
17000 16000 20000 21000 17000 17000 20000 17000 18000 24400 25100 18500

10 10 26 46 21 19 13 9.7 21 19.3 17.7 10.5
na na na na na na na na na 18.2 18.4 17.8

460 480 490 540 430 450 480 450 490 553 571 406
0.01 0.01 0.06 0.2 0.01 0.01 0.01 0.03 0.02 na na na
nd nd nd nd nd nd nd nd nd 0.9 0.8 0.4
13 13 17 15 14 14 17 14 16 19 19 14
na na na na na na na na na 10.6 10.2 7.1
nd nd nd nd nd nd nd nd nd <1 <1 <1
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
8 9 11 17 22 20 15 5 5 35 36 23

nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
na na na na na na na na na 2 1 <1
0.6 1.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6
24 23 29 29 25 26 26 24 28 44 46 34
84 42 61 53 50 52 58 46 51 68 67 52

0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0-0.6 0-0.6 0-0.6
2002 2002 2002 2002 2002 2002 2002 2002 2002 20-Mar-06 29-Mar-06 23-Mar-06

Sample Identification
Concentration (mg/kg)
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Table E7: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, February 2014. (Value is adjusted by a factor of 0.2 to account for multiple 
exposure sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

BH 11 SA1 BH11 SA1
 LD BH12 SA2 BH12 SA2 

LD BH13 SA1 BH14 SA1 13MW-01
SS3

13MW-01
SS3 LD

13MW-02
SS2

13MW-03
SS3

1400 14300 13600 13500 12000 14400 8400 8900 15000 11000
<0.1 0.1 0.1 0.1 0.2 <0.1 3.0 3.0 2.1 <2.0
10 5 5 6 5 4 61 63 6.3 4.5
56 49 53 53 51 52 110 110 150 30
0.8 0.7 0.8 0.8 1 0.7 <2.0 <2.0 <2.0 <2.0
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0
3 3 3 4 3 3 11 10 <5.0 <5.0

0.2 0.2 0.2 0.2 0.2 0.1 0.62 0.7 <0.30 <0.30
26 27 22 42 23 21 22 22 20 17

11.5 11.4 11.2 11 9.9 11.6 19 20 9.7 9.1
32 32 31 33 37 31 130 130 47 26

24100 24400 24300 26400 23300 25800 47000 49000 25000 23000
17.3 15.8 20.1 23.4 21.4 18.4 110 100 270 10
21.7 21.7 19.8 20.9 18.7 20.9 17 17 16 14
614 615 566 578 585 566 300 320 510 520
na na na na na na 0.28 0.3 0.23 <0.10
0.8 0.7 1.1 5.4 2.2 0.7 44 44 <2.0 <2.0
18 18 16 18 17 16 89 110 15 13
11 10.6 10.5 11.3 10.8 10.2 4.6 4.9 6.0 4.7
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.50 <0.50 <0.50 <0.50
30 28 23 23 14 19 92 96 27 12

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.56 0.58 <0.10 <0.10
1 1 1 2 2 2 3.5 2.8 2.6 <2.0

0.9 0.9 0.8 0.8 0.9 0.8 23 23 0.54 0.56
42 43 36 36 35 44 280 370 54 37
86 85 71 77 77 82 210 190 170 52

0-0.6 0-0.6 0.6-1.2 0.6-1.2 0-0.6 0-0.6 0.6-1.2 0.6-1.2 1.5-2.1 1.2-1.8
25-Mar-03 25-Mar-06 22-Mar-06 22-Mar-06 26-Mar-06 27-Mar-06 30-Jan-13 30-Jan-13 30-Jan-13 30-Jan-13

Concentration (mg/kg)
Sample Identification
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Table E7: Metals in Soil

Elements
(mg/kg)

Aluminum -- --
Antimony 7.5 OMOE 20 AE
Arsenic 31 CCME 17 CCME
Barium 3800 OMOE 500 AE
Beryllium 38 OMOE 5 AE
Bismuth -- --
Boron 4300 OMOE 120 OMOE
Cadmium 14 CCME 10 CCME
Chromium 220 CCME 64 CCME
Cobalt 22 OMOE 20 AE
Copper 1100 CCME 63 CCME
Iron -- --
Lead 140 CCME 300 CCME
Lithium -- --
Manganese -- --
Mercury 6.6 CCME 12
Molybdenum 110 OMOE 4 AE
Nickel 330 OMOE 50 CCME
Rubidium -- --
Selenium 80 CCME 1 CCME
Silver 77 OMOE 20 AE
Strontium -- --
Thallium 1 CCME 1.4 CCME
Tin 9400 USEPA 5 AE
Uranium 23 CCME 500 CCME
Vanadium 39 OMOE 130 CCME
Zinc 5600 OMOE 200 CCME

Sampling Depth (m bgs)
Sampling Date

Notes:
SQGHH = Soil Quality Guideline for the protection of Human Health (Residential)

SQGE = Soil Quality Guideline for the protection of Ecological receptors.

AE = Alberta Environment Tier 1 Soil &Groundwater Remediation Guidelines (AE, 2010)

"-"/na  =   Not applicable mbgs = meters below ground surface

USEPA = United States Environmental Protection Agency, Generic Tables. Accessed 
online, February 2014. (Value is adjusted by a factor of 0.2 to account for multiple 
exposure sources, as per Health Canada PQRA guidance, 2012)

SHGHH Residential SQGE Residential

CCME = Canadian Council of Ministers of the Environment Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Residential Land Use. 
Accessed online, March 2013

OMOE = Ontario Ministry of the Environment Guidelines (OMOE, 2011) – Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Groundwater Condition –
Residential/Parkland  Land Use, Coarse-grained Soil.

13MW-05
SS3

13MW-06
SS3

13MW-07
SS3

13MW-08
SS3

13MW-08
SS3 LD

13MW-09
SS3

13MW-10
GS1

13MW-11
SS3

13MW-12
SS3

11000 15000 11000 11000 11000 11000 11000 12000 11000
<2.0 2.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
4.8 20 2.8 5.4 5.4 5.3 4.1 5.3 4.9
30 340 20 23 23 32 33 33 31

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<5.0 9.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
23 25 15 23 23 17 33 21 25
9.7 14 7.3 8.9 8.9 8.3 8.6 10 9.2
27 140 22 31 31 27 28 33 25

24000 37000 18000 23000 23000 20000 20000 25000 22000
14 1500 6.1 12 12 24 25 12 15
17 27 15 18 18 17 16 20 16

490 810 360 530 530 520 440 480 500
<0.10 1.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<2.0 3.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
17 25 11 15 13 13 13 17 15
6.1 10 4.3 7.1 6.2 6.2 5.7 6.4 5.2

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<0.50 0.53 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11 93 20 16 13 58 27 17 18
<0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<2.0 36 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
0.51 1.3 0.32 0.75 0.64 0.56 0.71 0.59 0.73
36 35 31 41 37 28 35 34 33
57 350 37 52 49 64 74 57 55

1.2-1.8 1.5-2.1 1.2-1.8 1.5-2.1 1.5-2.1 1.2-1.8 0-0.6 1.2-1.8 1.2-1.8
30-Jan-13 30-Jan-13 30-Jan-13 1-Feb-13 1-Feb-13 4-Feb-13 4-Feb-13 4-Feb-13 4-Feb-13

Concentration (mg/kg)
Sample Identification
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Your P.O. #: 16300R-20
Your Project #: 121811071
Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY
Your C.O.C. #: ES778013

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/09/16

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B3F1010
Received: 2013/09/10, 11:39

Sample Matrix: Water
# Samples Received: 10

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Water (PIRI) 10 2013/09/11 2013/09/11 ATL SOP 00113 Based on Atl. PIRI
PAH in Water by GC/MS (SIM) 3 2013/09/11 2013/09/13 ATL SOP 00103 Based on EPA 8270C
VPH in Water (PIRI) 9 2013/09/12 2013/09/12 ATL SOP 00118 Based on Atl. PIRI
VPH in Water (PIRI) 1 2013/09/12 2013/09/13 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 9 N/A 2013/09/13 N/A Based on Atl. PIRI
ModTPH (T1) Calc. for Water 1 N/A 2013/09/16 N/A Based on Atl. PIRI

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie (McNair) Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Stantec Consulting Ltd
Maxxam  Job  #: B3F1010 Client Project #: 121811071
Report Date: 2013/09/16 Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: RA

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     S Z 4 4 2 6     S Z 4 4 2 6     S Z 4 4 2 7     S Z 4 4 2 7     S Z 4 4 2 8     S Z 4 4 2 9
Sampling Date 2013/09/05 2013/09/05 2013/09/05 2013/09/05 2013/09/05 2013/09/05
COC Number ES778013 ES778013 ES778013 ES778013 ES778013 ES778013

 U n i t s MW-05 MW-05 13MW-07 13MW-07 13MW-08 13MW-10 RDL QC Batch
Lab-Dup Lab-Dup

Petroleum Hydrocarbons

Benzene mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 3346847

Toluene mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 3346847

Ethylbenzene mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 3346847

Xylene (Total) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 0.002 3346847

C6 - C10 (less BTEX) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 3346847

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 <0.05 <0.05 0.05 3344991

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 <0.05 <0.05 0.05 3344991

>C21-<C32 Hydrocarbons mg/L <0.1 <0.1 <0.1 <0.1 <0.1 0.1 3344991

Modified TPH (Tier1) mg/L <0.1 <0.1 <0.1 <0.1 0.1 3343698

Reached Baseline at C32 mg/L NA NA NA NA N/A 3344991

Hydrocarbon Resemblance mg/L NA NA NA NA N/A 3344991

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 110 98 97 94 111 3344991

n-Dotriacontane - Extractable % 112 103 100 100 117 3344991

Isobutylbenzene - Volatile % 91 ( 1 ) 93 ( 1 ) 96 99 96 ( 1 ) 3346847

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    VPH sample contained sediment.
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Stantec Consulting Ltd
Maxxam  Job  #: B3F1010 Client Project #: 121811071
Report Date: 2013/09/16 Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: RA

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     S Z 4 4 3 0     S Z 4 4 3 1     S Z 4 4 3 2     S Z 4 4 3 3
Sampling Date 2013/09/05 2013/09/05 2013/09/05 2013/09/05
COC Number ES778013 ES778013 ES778013 ES778013

 U n i t s 13MW-01 RDL BH-05 RDL 13MW-03 RDL 13MW-05 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 3346847

Toluene mg/L <0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 3346847

Ethylbenzene mg/L <0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 3346847

Xylene (Total) mg/L <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 3346847

C6 - C10 (less BTEX) mg/L <0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 3346847

>C10-C16 Hydrocarbons mg/L <0.06 ( 1 ) 0.06 0.07 0.05 <0.06 ( 1 ) 0.06 <0.05 0.05 3344991

>C16-C21 Hydrocarbons mg/L <0.06 ( 1 ) 0.06 0.09 0.05 <0.06 ( 1 ) 0.06 <0.05 0.05 3344991

>C21-<C32 Hydrocarbons mg/L <0.1 ( 1 ) 0.1 <0.1 0.1 <0.1 ( 1 ) 0.1 <0.1 0.1 3344991

Modified TPH (Tier1) mg/L <0.1 0.1 0.2 0.1 <0.1 0.1 <0.1 0.1 3343698

Reached Baseline at C32 mg/L NA N/A Yes N/A NA N/A NA N/A 3344991

Hydrocarbon Resemblance mg/L NA N/A COMMENT ( 2 ) N/A NA N/A NA N/A 3344991

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 103 100 115 104 3344991

n-Dotriacontane - Extractable % 107 ( 3 ) 102 119 ( 3 ) 109 3344991

Isobutylbenzene - Volatile % 99 ( 4 ) 98 93 ( 4 ) 97 3346847

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated TEH RDL(s) due to limited sample.
( 2 )    Weathered fuel oil fraction.
( 3 )    TEH sample decanted due to sediment.
( 4 )    VPH sample contained sediment.
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Stantec Consulting Ltd
Maxxam  Job  #: B3F1010 Client Project #: 121811071
Report Date: 2013/09/16 Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: RA

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     S Z 4 4 3 4     S Z 4 4 3 5
Sampling Date 2013/09/06 2013/09/05
COC Number ES778013 ES778013

 U n i t s 13MW-11 13MW-12 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.001 <0.001 0.001 3346847

Toluene mg/L <0.001 <0.001 0.001 3346847

Ethylbenzene mg/L <0.001 <0.001 0.001 3346847

Xylene (Total) mg/L <0.002 <0.002 0.002 3346847

C6 - C10 (less BTEX) mg/L <0.01 <0.01 0.01 3346847

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 0.05 3344991

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 0.05 3344991

>C21-<C32 Hydrocarbons mg/L <0.1 <0.1 0.1 3344991

Modified TPH (Tier1) mg/L <0.1 <0.1 0.1 3343698

Reached Baseline at C32 mg/L NA NA N/A 3344991

Hydrocarbon Resemblance mg/L NA NA N/A 3344991

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 107 103 3344991

n-Dotriacontane - Extractable % 105 106 3344991

Isobutylbenzene - Volatile % 95 95 3346847

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3F1010 Client Project #: 121811071
Report Date: 2013/09/16 Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: RA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Maxxam ID     S Z 4 4 3 3     S Z 4 4 3 4     S Z 4 4 3 5
Sampling Date 2013/09/05 2013/09/06 2013/09/05
COC Number ES778013 ES778013 ES778013

 U n i t s 13MW-05 13MW-11 13MW-12 RDL QC Batch

Polyaromatic Hydrocarbons

1-Methylnaphthalene ug/L <0.05 <0.05 <0.05 0.05 3345028

2-Methylnaphthalene ug/L <0.05 <0.05 <0.05 0.05 3345028

Acenaphthene ug/L <0.01 <0.01 <0.01 0.01 3345028

Acenaphthylene ug/L <0.01 <0.01 <0.01 0.01 3345028

Anthracene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(a)anthracene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(a)pyrene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(b)fluoranthene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(g,h,i)perylene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(j)fluoranthene ug/L <0.01 <0.01 <0.01 0.01 3345028

Benzo(k)fluoranthene ug/L <0.01 <0.01 <0.01 0.01 3345028

Chrysene ug/L <0.01 <0.01 <0.01 0.01 3345028

Dibenz(a,h)anthracene ug/L <0.01 <0.01 <0.01 0.01 3345028

Fluoranthene ug/L <0.01 <0.01 <0.01 0.01 3345028

Fluorene ug/L <0.01 <0.01 <0.01 0.01 3345028

Indeno(1,2,3-cd)pyrene ug/L <0.01 <0.01 <0.01 0.01 3345028

Naphthalene ug/L <0.2 <0.2 <0.2 0.2 3345028

Perylene ug/L <0.01 <0.01 <0.01 0.01 3345028

Phenanthrene ug/L <0.01 <0.01 <0.01 0.01 3345028

Pyrene ug/L <0.01 <0.01 <0.01 0.01 3345028

Surrogate Recovery (%)

D10-Anthracene % 92 95 97 3345028

D14-Terphenyl % 100 100 109 3345028

D8-Acenaphthylene % 101 89 99 3345028

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 5 of 10



Stantec Consulting Ltd
Maxxam  Job  #: B3F1010 Client Project #: 121811071
Report Date: 2013/09/16 Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Your P.O. #: 16300R-20
Sampler Initials: RA

Package 1 9.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: ROB FIANDER
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Quality Assurance Report
Maxxam Job Number: DB3F1010

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3344991 CMI Matrix Spike
[SZ4434-02] Isobutylbenzene  - Extractable 2013/09/11 107 % 30 - 130

n-Dotriacontane - Extractable 2013/09/11 102 % 30 - 130
>C10-C16 Hydrocarbons 2013/09/11 85 % 30 - 130
>C16-C21 Hydrocarbons 2013/09/11 94 % 30 - 130
>C21-<C32 Hydrocarbons 2013/09/11 97 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2013/09/11 92 % 30 - 130
n-Dotriacontane - Extractable 2013/09/11 92 % 30 - 130
>C10-C16 Hydrocarbons 2013/09/11 84 % 30 - 130
>C16-C21 Hydrocarbons 2013/09/11 93 % 30 - 130
>C21-<C32 Hydrocarbons 2013/09/11 101 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/09/11 98 % 30 - 130
n-Dotriacontane - Extractable 2013/09/11 97 % 30 - 130
>C10-C16 Hydrocarbons 2013/09/11 <0.05 mg/L
>C16-C21 Hydrocarbons 2013/09/11 <0.05 mg/L
>C21-<C32 Hydrocarbons 2013/09/11 <0.1 mg/L

RPD [ S Z 4 4 2 7 - 0 1 ] >C10-C16 Hydrocarbons 2013/09/12 NC % 40
>C16-C21 Hydrocarbons 2013/09/12 NC % 40
>C21-<C32 Hydrocarbons 2013/09/12 NC % 40

3345028 GTH Matrix Spike D10-Anthracene 2013/09/12 91 % 30 - 130
D14-Terphenyl 2013/09/12 99 % 30 - 130
D8-Acenaphthylene 2013/09/12 99 % 30 - 130
1-Methylnaphthalene 2013/09/12 106 % 30 - 130
2-Methylnaphthalene 2013/09/12 107 % 30 - 130
Acenaphthene 2013/09/12 111 % 30 - 130
Acenaphthylene 2013/09/12 108 % 30 - 130
Anthracene 2013/09/12 92 % 30 - 130
Benzo(a)anthracene 2013/09/12 107 % 30 - 130
Benzo(a)pyrene 2013/09/12 94 % 30 - 130
Benzo(b)fluoranthene 2013/09/12 99 % 30 - 130
Benzo(g,h,i)perylene 2013/09/12 108 % 30 - 130
Benzo(j)fluoranthene 2013/09/12 92 % 30 - 130
Benzo(k)fluoranthene 2013/09/12 92 % 30 - 130
Chrysene 2013/09/12 103 % 30 - 130
Dibenz(a,h)anthracene 2013/09/12 91 % 30 - 130
Fluoranthene 2013/09/12 103 % 30 - 130
Fluorene 2013/09/12 111 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/09/12 97 % 30 - 130
Naphthalene 2013/09/12 112 % 30 - 130
Perylene 2013/09/12 96 % 30 - 130
Phenanthrene 2013/09/12 99 % 30 - 130
Pyrene 2013/09/12 99 % 30 - 130

Spiked Blank D10-Anthracene 2013/09/12 97 % 30 - 130
D14-Terphenyl 2013/09/12 99 % 30 - 130
D8-Acenaphthylene 2013/09/12 101 % 30 - 130
1-Methylnaphthalene 2013/09/12 110 % 30 - 130
2-Methylnaphthalene 2013/09/12 111 % 30 - 130
Acenaphthene 2013/09/12 111 % 30 - 130
Acenaphthylene 2013/09/12 110 % 30 - 130
Anthracene 2013/09/12 102 % 30 - 130
Benzo(a)anthracene 2013/09/12 100 % 30 - 130
Benzo(a)pyrene 2013/09/12 93 % 30 - 130
Benzo(b)fluoranthene 2013/09/12 93 % 30 - 130
Benzo(g,h,i)perylene 2013/09/12 106 % 30 - 130
Benzo(j)fluoranthene 2013/09/12 92 % 30 - 130
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Stantec Consulting Ltd
Attention: ROB FIANDER
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB3F1010

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3345028 GTH Spiked Blank Benzo(k)fluoranthene 2013/09/12 95 % 30 - 130
Chrysene 2013/09/12 97 % 30 - 130
Dibenz(a,h)anthracene 2013/09/12 90 % 30 - 130
Fluoranthene 2013/09/12 105 % 30 - 130
Fluorene 2013/09/12 112 % 30 - 130
Indeno(1,2,3-cd)pyrene 2013/09/12 95 % 30 - 130
Naphthalene 2013/09/12 114 % 30 - 130
Perylene 2013/09/12 96 % 30 - 130
Phenanthrene 2013/09/12 109 % 30 - 130
Pyrene 2013/09/12 99 % 30 - 130

Method Blank D10-Anthracene 2013/09/12 103 % 30 - 130
D14-Terphenyl 2013/09/12 104 % 30 - 130
D8-Acenaphthylene 2013/09/12 100 % 30 - 130
1-Methylnaphthalene 2013/09/12 <0.05 ug/L
2-Methylnaphthalene 2013/09/12 <0.05 ug/L
Acenaphthene 2013/09/12 <0.01 ug/L
Acenaphthylene 2013/09/12 <0.01 ug/L
Anthracene 2013/09/12 <0.01 ug/L
Benzo(a)anthracene 2013/09/12 <0.01 ug/L
Benzo(a)pyrene 2013/09/12 <0.01 ug/L
Benzo(b)fluoranthene 2013/09/12 <0.01 ug/L
Benzo(g,h,i)perylene 2013/09/12 <0.01 ug/L
Benzo(j)fluoranthene 2013/09/12 <0.01 ug/L
Benzo(k)fluoranthene 2013/09/12 <0.01 ug/L
Chrysene 2013/09/12 <0.01 ug/L
Dibenz(a,h)anthracene 2013/09/12 <0.01 ug/L
Fluoranthene 2013/09/12 <0.01 ug/L
Fluorene 2013/09/12 <0.01 ug/L
Indeno(1,2,3-cd)pyrene 2013/09/12 <0.01 ug/L
Naphthalene 2013/09/12 <0.2 ug/L
Perylene 2013/09/12 <0.01 ug/L
Phenanthrene 2013/09/12 <0.01 ug/L
Pyrene 2013/09/12 <0.01 ug/L

RPD 1-Methylnaphthalene 2013/09/12     4 5 . 6 ( 1 ) % 40
2-Methylnaphthalene 2013/09/12      1 4 7 ( 1 ) % 40
Acenaphthene 2013/09/12 11.7 % 40
Acenaphthylene 2013/09/12     9 4 . 0 ( 1 ) % 40
Anthracene 2013/09/12 12.9 % 40
Benzo(a)anthracene 2013/09/12 NC % 40
Benzo(a)pyrene 2013/09/12 NC % 40
Benzo(b)fluoranthene 2013/09/12 NC % 40
Benzo(g,h,i)perylene 2013/09/12 NC % 40
Benzo(j)fluoranthene 2013/09/12 NC % 40
Benzo(k)fluoranthene 2013/09/12 NC % 40
Chrysene 2013/09/12 NC % 40
Dibenz(a,h)anthracene 2013/09/12 NC % 40
Fluoranthene 2013/09/12 5.0 % 40
Fluorene 2013/09/12 6.7 % 40
Indeno(1,2,3-cd)pyrene 2013/09/12 NC % 40
Naphthalene 2013/09/12 NC ( 1 ) % 40
Perylene 2013/09/12 NC % 40
Phenanthrene 2013/09/12     7 1 . 2 ( 1 ) % 40
Pyrene 2013/09/12 5.7 % 40

3346847 CHH Matrix Spike
[SZ4427-02] Isobutylbenzene - Volatile 2013/09/12 98 % 70 - 130

Page 8 of 10



Stantec Consulting Ltd
Attention: ROB FIANDER
Client Project #: 121811071
P.O. #: 16300R-20
Site Location: SAINT JOHN WATERFRONT DEVELOPMENT-FUNDY QUAY

Quality Assurance Report (Continued)
Maxxam Job Number: DB3F1010

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3346847 CHH Matrix Spike
[SZ4427-02] Benzene 2013/09/12 102 % 70 - 130

Toluene 2013/09/12 105 % 70 - 130
Ethylbenzene 2013/09/12 107 % 70 - 130
Xylene (Total) 2013/09/12 106 % 70 - 130

Spiked Blank Isobutylbenzene - Volatile 2013/09/12 100 % 70 - 130
Benzene 2013/09/12 103 % 70 - 130
Toluene 2013/09/12 104 % 70 - 130
Ethylbenzene 2013/09/12 108 % 70 - 130
Xylene (Total) 2013/09/12 106 % 70 - 130

Method Blank Isobutylbenzene - Volatile 2013/09/12 100 % 70 - 130
Benzene 2013/09/12 <0.001 mg/L
Toluene 2013/09/12 <0.001 mg/L
Ethylbenzene 2013/09/12 <0.001 mg/L
Xylene (Total) 2013/09/12 <0.002 mg/L
C6 - C10 (less BTEX) 2013/09/12 <0.01 mg/L

RPD [ S Z 4 4 2 6 - 0 2 ] Benzene 2013/09/12 NC % 40
Toluene 2013/09/12 NC % 40
Ethylbenzene 2013/09/12 NC % 40
Xylene (Total) 2013/09/12 NC % 40
C6 - C10 (less BTEX) 2013/09/12 NC % 40

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
( 1 )    Duplicate: results are outside acceptance limit.  Insufficient sample for repeat analysis.
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Validation Signature Page

Maxxam  Job  #: B3F1010

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rose MacDonald, Scientific Specialist (Organics)

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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for
Stantec Consulting Ltd
130 Somerset Street

Saint John, NB  E2K 2X4

Report ID:            161189-OAS
Report Date:        04-Oct-13
Date Received:    01-Oct-13

Attention:  Rob Fiander

Location:  Saint John
Hydrocarbon Analysis in Soil (Atlantic MUST)
RPC Sample ID: 161189-2 161189-4
Client Sample ID: 13SVP-09 SS7 13SVP-11 SS5

3.7m 2.4m

Date Sampled:
Matrix: soil soil
Analytes Units RL
Benzene mg/kg 0.005 < 0.02 < 0.005
Toluene mg/kg 0.05 < 0.05 < 0.05
Ethylbenzene mg/kg 0.01 < 0.02 < 0.01
Xylenes mg/kg 0.05 < 0.05 < 0.05
VPH C6-C10 (Less BTEX) mg/kg 2.5 110 < 2.5
EPH >C10-C16 mg/kg 12 1300 < 12
EPH >C16-C21 mg/kg 12 830 < 12
EPH >C21-C32 mg/kg 12 92 18
EPH (>C16-C32) mg/kg 12 920 18
Modified TPH Tier 1 mg/kg 21 2300 < 21

Project #:  121811071.203

Modified TPH Tier 1 mg/kg 21 2300 < 21
VPH Surrogate (IBB) % 158 103
EPH Surrogate (IBB) % 126 102
EPH Surrogate (C32) % 114 129
Resemblance WFO ND
Return to Baseline at C32 Yes No
Moisture Content % 17 23
This report relates only to the sample(s) and information provided to the laboratory.
RL = Reporting Limit; Soil results are expressed on a dry weight basis.

Bruce Phillips
Department Head
Organic Analytical Services

Angela Colford
Lab Supervisor

Organic Analytical Services
ATLANTIC MUST SOIL
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for
Stantec Consulting Ltd
130 Somerset Street

Saint John, NB  E2K 2X4

Report ID:            161189-OAS
Report Date:        04-Oct-13
Date Received:    01-Oct-13

Method Summary

OAS-HC03:The Determination of Petroleum Hydrocarbons (Atlantic MUST) in Soil (VPH)
OAS-HC03: Determination of Petroleum Hydrocarbons (Atlantic MUST) in Soil (EPH)

Resemblance Legend

Resemblance Code Resemblance Resemblance Code Resemblance
AG Aviation Gasoline PAH Possible PAHs Detected
COMMENT See General Report Comments PG Possible Gasoline Fraction
FO Fuel Oil Fraction PLO Possible Lube Oil Fraction
FO.LO Fuel Oil and Lube Oil Fraction PWFO Possible Weathered Fuel Oil Fraction
G Gasoline Fraction PWG Possible Weathered Gasoline Fraction
LO Lube Oil Fraction TO Tranformer Oil
ND Not Detected UP Unknown Peaks
NR No Resemblance (not-petrogenic in origin) WFO Weathered Fuel Oil Fraction
NRLR No Resemblance in the lube oil range (>C21-C32). WG Weathered Gasoline Fraction
OP One Product (unidentified)

General Report Comments

Elevated VPH RL's due to sample dilution.
Return to Baseline:  Samples are considered to have returned to baseline if the area from C32-C36 is less than 10% of the area from C10-C32.

COMMENTS
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for
Stantec Consulting Ltd
130 Somerset Street

Saint John, NB  E2K 2X4

Report ID:            161189-OAS
Report Date:        04-Oct-13
Date Received:    01-Oct-13

Location:  Saint John
QA/QC Report
RPC Sample ID: BLANKB2662 BLANKB2664 SPIKEB2635 SPIKEB2637
Type: VPH EPH VPH EPH
Matrix: soil soil soil soil
Analytes Units RL % Recovery % Recovery
Benzene mg/kg 0.005 < 0.005 - 104% -
Toluene mg/kg 0.05 < 0.05 - 110% -
Ethylbenzene mg/kg 0.01 < 0.01 - 110% -
Xylenes mg/kg 0.05 < 0.05 - 107% -
VPH C6-C10 (Less BTEX) mg/kg 2.5 < 2.5 - 106% -
EPH >C10-C16 mg/kg 12 - < 12 - -
EPH >C16-C21 mg/kg 12 - < 12 - -
EPH >C21-C32 mg/kg 12 - < 12 - -
EPH >C10-C32 mg/kg 21 - - - 103%

Project #:  121811071.203

RL = Reporting Limit

ATLANTIC MUST SOIL - QA
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for
Stantec Consulting Ltd
130 Somerset Street

Saint John, NB  E2K 2X4

Report ID:            161189-OAS
Report Date:        04-Oct-13
Date Received:    01-Oct-13

Project #:  121811071.203

RPC Sample ID Extracted Analyzed Extracted Analyzed
161189-2 2-Oct-13 3-Oct-13 2-Oct-13 2-Oct-13
161189-4 2-Oct-13 3-Oct-13 2-Oct-13 2-Oct-13

Summary of Date Analyzed
VPH EPH

DATE ANALYZED SUMMARY
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Your P.O. #: 16300R-20
Your Project #: 121811071.203
Site Location: FUNDY QUAY
Your C.O.C. #: ES800113

Attention: ROB FIANDER
Stantec Consulting Ltd
Saint John - Standing Offer
130 Somerset Street
Saint John, NB
E2K 2X4

Report Date: 2013/11/13

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B3I7028
Received: 2013/10/29, 9:32

Sample Matrix: Filter
# Samples Received: 18

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TPH in carbon tubes by GC-FID 6 2013/11/05 2013/11/05 ATL SOP-00126 Based on ATL PIRI
TPH in carbon tubes by GC-FID 12 2013/11/05 2013/11/06 ATL SOP-00126 Based on ATL PIRI
TPH in carbon tubes by GC-FID (ug/m3) 18 2013/11/06 2013/11/07 ATL SOP-00126 Based on ATL PIRI
ModTPH (T1) Calc. for Filters (ug/m3) 18 N/A 2013/11/07 Based on Atl. PIRI
ModTPH (T1) Calc. for Filters 18 N/A 2013/11/07 Based on Atl. PIRI
Carbon Tube Volume 18 2013/11/01 2013/11/01
Carbon Tube Volume Details 18 N/A 2013/11/01

Remarks:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an
indication of analytical precision.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Marie Muise, Project Manager
Email: MMuise@maxxam.ca
Phone# (902) 420-0203 Ext:253

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

ATLANTIC RBCA HYDROCARBONS (FILTER)

Maxxam ID     T S 1 2 8 2     T S 1 2 8 3     T S 1 2 8 6     T S 1 2 8 7     T S 1 2 9 0
Sampling Date 2013/10/22 2013/10/22 2013/10/22 2013/10/22 2013/10/23
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-01A SVP-01A SVP-03A SVP-03A SVP-04A RDL QC Batch
FRONT BACK FRONT BACK FRONT

Calculated Parameters

Benzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Toluene ug/m3 <8 <8 <8 <8 <8 8 3413302

Ethylbenzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Total Xylenes ug/m3 <20 <20 <20 <20 <20 20 3413302

C6 - C10 (less BTEX) ug/m3 <40 <40 <40 <40 <40 40 3413302

>C10-C16 Hydrocarbons ug/m3 <200 <200 <200 <200 <200 200 3413302

Modified TPH (Tier1) ug/m3 <210 <210 <210 <210 <210 210 3413303

Petroleum Hydrocarbons

Benzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Toluene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Ethylbenzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Total Xylenes ug <0.8 <0.8 <0.8 <0.8 <0.8 0.8 3414113

C6 - C10 (less BTEX) ug <2 <2 <2 <2 <2 2 3414113

>C10-C16 Hydrocarbons ug <10 <10 <10 <10 <10 10 3414113

Modified TPH (Tier1) ug <10 <10 <10 <10 <10 10 3413304

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 101 96 104 95 95 3414113

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

ATLANTIC RBCA HYDROCARBONS (FILTER)

Maxxam ID     T S 1 2 9 1     T S 1 2 9 4     T S 1 2 9 5     T S 1 2 9 8     T S 1 2 9 9
Sampling Date 2013/10/23 2013/10/24 2013/10/24 2013/10/23 2013/10/23
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-04A SVP-05A SVP-05A SVP-06A SVP-06A RDL QC Batch
BACK FRONT BACK FRONT BACK

Calculated Parameters

Benzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Toluene ug/m3 <8 <8 <8 <8 <8 8 3413302

Ethylbenzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Total Xylenes ug/m3 <20 <20 <20 <20 <20 20 3413302

C6 - C10 (less BTEX) ug/m3 <40 <40 <40 <40 <40 40 3413302

>C10-C16 Hydrocarbons ug/m3 <200 <200 <200 <200 <200 200 3413302

Modified TPH (Tier1) ug/m3 <210 <210 <210 <210 <210 210 3413303

Petroleum Hydrocarbons

Benzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Toluene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Ethylbenzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Total Xylenes ug <0.8 <0.8 <0.8 <0.8 <0.8 0.8 3414113

C6 - C10 (less BTEX) ug <2 <2 <2 <2 <2 2 3414113

>C10-C16 Hydrocarbons ug <10 <10 <10 <10 <10 10 3414113

Modified TPH (Tier1) ug <10 <10 <10 <10 <10 10 3413304

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 100 95 94 101 92 3414113

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

ATLANTIC RBCA HYDROCARBONS (FILTER)

Maxxam ID     T S 1 3 0 2     T S 1 3 0 3     T S 1 3 0 6     T S 1 3 0 7     T S 1 3 1 0
Sampling Date 2013/10/24 2013/10/24 2013/10/24 2013/10/24 2013/10/25
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-07A SVP-07A SVP-08A SVP-08A SVP-09A RDL QC Batch
FRONT BACK FRONT BACK FRONT

Calculated Parameters

Benzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Toluene ug/m3 <8 <8 <8 <8 <8 8 3413302

Ethylbenzene ug/m3 <8 <8 <8 <8 <8 8 3413302

Total Xylenes ug/m3 <20 <20 <20 <20 <20 20 3413302

C6 - C10 (less BTEX) ug/m3 <40 <40 51 <40 <40 40 3413302

>C10-C16 Hydrocarbons ug/m3 <200 <200 <200 <200 <200 200 3413302

Modified TPH (Tier1) ug/m3 <210 <210 <210 <210 <210 210 3413303

Petroleum Hydrocarbons

Benzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Toluene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Ethylbenzene ug <0.4 <0.4 <0.4 <0.4 <0.4 0.4 3414113

Total Xylenes ug <0.8 <0.8 <0.8 <0.8 <0.8 0.8 3414113

C6 - C10 (less BTEX) ug <2 <2 2 <2 <2 2 3414113

>C10-C16 Hydrocarbons ug <10 <10 <10 <10 <10 10 3414113

Modified TPH (Tier1) ug <10 <10 <10 <10 <10 10 3413304

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 106 95 104 94 104 3414113

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

ATLANTIC RBCA HYDROCARBONS (FILTER)

Maxxam ID     T S 1 3 1 1     T S 1 3 1 4     T S 1 3 1 5
Sampling Date 2013/10/25 2013/10/25 2013/10/25
COC Number ES800113 ES800113 ES800113

 U n i t s SVP-09A RDL SVP-10A SVP-10A RDL QC Batch
BACK FRONT BACK

Calculated Parameters

Benzene ug/m3 <8 8 <9 <9 9 3413302

Toluene ug/m3 <8 8 <9 <9 9 3413302

Ethylbenzene ug/m3 <8 8 <9 <9 9 3413302

Total Xylenes ug/m3 <20 20 <20 <20 20 3413302

C6 - C10 (less BTEX) ug/m3 <40 40 <40 <40 40 3413302

>C10-C16 Hydrocarbons ug/m3 270 200 <200 <200 200 3413302

Modified TPH (Tier1) ug/m3 270 210 <210 <210 210 3413303

Petroleum Hydrocarbons

Benzene ug <0.4 0.4 <0.4 <0.4 0.4 3414113

Toluene ug <0.4 0.4 <0.4 <0.4 0.4 3414113

Ethylbenzene ug <0.4 0.4 <0.4 <0.4 0.4 3414113

Total Xylenes ug <0.8 0.8 <0.8 <0.8 0.8 3414113

C6 - C10 (less BTEX) ug <2 2 <2 <2 2 3414113

>C10-C16 Hydrocarbons ug 13 10 <10 <10 10 3414113

Modified TPH (Tier1) ug 13 10 <10 <10 10 3413304

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 99 102 102 3414113

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

CALCULATED PARAMETERS (FILTER)

Maxxam ID     T S 1 2 8 2     T S 1 2 8 3     T S 1 2 8 6     T S 1 2 8 7     T S 1 2 9 0
Sampling Date 2013/10/22 2013/10/22 2013/10/22 2013/10/22 2013/10/23
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-01A SVP-01A SVP-03A SVP-03A SVP-04A QC Batch
FRONT BACK FRONT BACK FRONT

Field Measurements

Flow Rate(mL/min) N/A 200 200 200 200 200 ONSITE

Duration(min) N/A 240 240 240 240 240 ONSITE

Volatile Organics

Volume L 49 49 47 47 48 3407057

QC Batch = Quality Control Batch

Maxxam ID     T S 1 2 9 1     T S 1 2 9 4     T S 1 2 9 5     T S 1 2 9 8     T S 1 2 9 9
Sampling Date 2013/10/23 2013/10/24 2013/10/24 2013/10/23 2013/10/23
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-04A SVP-05A SVP-05A SVP-06A SVP-06A QC Batch
BACK FRONT BACK FRONT BACK

Field Measurements

Flow Rate(mL/min) N/A 200 200 200 200 200 ONSITE

Duration(min) N/A 240 240 240 240 240 ONSITE

Volatile Organics

Volume L 48 47 47 48 48 3407057

QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

CALCULATED PARAMETERS (FILTER)

Maxxam ID     T S 1 3 0 2     T S 1 3 0 3     T S 1 3 0 6     T S 1 3 0 7     T S 1 3 1 0
Sampling Date 2013/10/24 2013/10/24 2013/10/24 2013/10/24 2013/10/25
COC Number ES800113 ES800113 ES800113 ES800113 ES800113

 U n i t s SVP-07A SVP-07A SVP-08A SVP-08A SVP-09A QC Batch
FRONT BACK FRONT BACK FRONT

Field Measurements

Flow Rate(mL/min) N/A 200 200 200 200 200 ONSITE

Duration(min) N/A 240 240 240 240 240 ONSITE

Volatile Organics

Volume L 47 47 48 48 48 3407057

QC Batch = Quality Control Batch

Maxxam ID     T S 1 3 1 1     T S 1 3 1 4     T S 1 3 1 5
Sampling Date 2013/10/25 2013/10/25 2013/10/25
COC Number ES800113 ES800113 ES800113

 U n i t s SVP-09A SVP-10A SVP-10A QC Batch
BACK FRONT BACK

Field Measurements

Flow Rate(mL/min) N/A 200 200 200 ONSITE

Duration(min) N/A 240 240 240 ONSITE

Volatile Organics

Volume L 48 47 47 3407057

QC Batch = Quality Control Batch
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Stantec Consulting Ltd
Maxxam  Job  #: B3I7028 Client Project #: 121811071.203
Report Date: 2013/11/13 Site Location: FUNDY QUAY

Your P.O. #: 16300R-20

Package 1 7.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Volumes have been submitted by the client.

Results relate only to the items tested.
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Stantec Consulting Ltd
Attention: ROB FIANDER
Client Project #: 121811071.203
P.O. #: 16300R-20
Site Location: FUNDY QUAY

Quality Assurance Report
Maxxam Job Number: DB3I7028

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3414113 SHF Spiked Blank Isobutylbenzene  - Extractable 2013/11/05 96 % 30 - 130
Benzene 2013/11/05 103 % 30 - 130
Toluene 2013/11/05 98 % 30 - 130
Ethylbenzene 2013/11/05 101 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/05 104 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2013/11/05 100 % 30 - 130
Benzene 2013/11/05 <0.4 ug
Toluene 2013/11/05 <0.4 ug
Ethylbenzene 2013/11/05 <0.4 ug
Total Xylenes 2013/11/05 <0.8 ug
C6 - C10 (less BTEX) 2013/11/05 <2 ug
>C10-C16 Hydrocarbons 2013/11/05 <10 ug

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
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Validation Signature Page

Maxxam  Job  #: B3I7028

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rose MacDonald, Scientific Specialist (Organics)

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Closure Report – Fundy Quay Development, Saint John, NB

APPENDIX F 
AIR SAMPLING INTERPRETATION



Closure Report – Fundy Quay Development, Saint John, NB



Closure Report – Fundy Quay Development, Saint John, NB

F-1.0 Vapour Sampling Program 

The sampling program consisted of soil vapour testing as described in Appendix B.  Samples were 
collected using dedicated air pumps with in-series sorbent tubes.   

The vapour source for this site is impacted soil. Groundwater concentrations are below the RBSLs. As 
the site groundwater is influenced by the tidal cycle, sampling was conducted during low tide to 
maximize the exposure to impacted soil. 

The details of the sampling program are provided in Table F1. 

Table F1 Site Specific Vapour Sampling Details 

Sample ID Sample
Location

Sampling Details Probe Construction Details 

Date
Calibrated
flow rate 
(L/min)

Sampling
time

(minutes)

Sample
volume (m3)

Screened
Interval
(mbgs)

13SVP-01 
Near

helicopter 
hangar 

22-Oct-2013 0.20237 240 0.0486 
1.55-1.85 

13SVP-03 

Near
southern
property 

boundary 

22-Oct-2013 0.19737 240 0.0474 
1.55-1.85 

13SVP-04 
Near former 
USTs next to 
buoy shed 

23-Oct-2013 0.20058 240 0.0481 
1.2-1.5 

13SVP-05 West of shop 
building 24-Oct-2013 0.19674 240 0.0472 3.35-3.65 

13SVP-06 

Near
northern 
property 

boundary, 

23-Oct-2013 0.20084 240 0.0482 
3.35-3.65 

13SVP-07 

Adjacent to 
east wall of 

shop
building, near 
underground 

oil/water 
separator 

24-Oct-2013 0.19674 240 0.0472 

1.2-1.5 

13SVP-08 

Water Street 
public 

parking lot 

24-Oct-2013 0.19958 240 0.0479 1.5-1.8 

13SVP-09 25-Oct-2013 0.19898 240 0.0478 1.5-1.8 

13SVP-10 25-Oct-2013 0.19608 240 0.0471 1.2-1.5 
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F-2.0 Assessment of Potential Health Risk 

Soil vapour concentrations were used to predict concentrations of petroleum hydrocarbons in 
indoor air, following methodology described in the Atlantic RBCA User Guidance for Soil Vapour and 
Indoor Air Monitoring Assessments (2006) herein referred to as the “Guidance Document”.  The 
Guidance Document contains technical options and requirements for the assessment of the indoor 
air exposure pathway.  As indicated in the Guidance Document, the chemicals of concern are BTEX 
and modified TPH.  Calculated indoor air concentrations have been compared to the risk specific 
concentration (RSC) for the carcinogenic benzene component (based on a target risk of 10-5) and 
inhalation reference concentrations (RfCi) for non-carcinogens provided in the chemical database 
of the Atlantic RBCA Toolkit, version 3.2.  For non-carcinogenic parameters, the predicted 
concentration is considered acceptable if: 

Predicted Indoor Air Concentration  Target HQ x RfCi

Where the Target HQ is 0.5 for toluene, ethylbenzene, and xylenes, and 1.0 for modified TPH. 

As site-specific fractionation data were not available, modified TPH concentrations were compared 
to the most conservative SSTL for any individual TPH fraction..  

The resulting SSTLs are summarized in Table F3. 

Table F3 Predicted Indoor Air Tier III SSTLs 

Component RfCi (μg/m3) Source 
Soil Vapour 

Target HQ SSTL (μg/m3)

Benzene 3 Atlantic RBCA Toolkit n/a 3 

Toluene 3,800 Atlantic RBCA Toolkit 0.5 1,900 

Ethylbenzene 1,000 Atlantic RBCA Toolkit 0.5 500 

Xylenes 180 Atlantic RBCA Toolkit 0.5 90 

Modified TPH 200 Atlantic RBCA Toolkit 1 200 

The laboratory provided results expressed as a concentration. This soil vapour concentration was 
used to predict a concentration in indoor air using the applicable dilution factors.  

For the assessment of potential risk to on-site or off-site receptors, the APIRI default dilution factor of 
50 was used. This dilution factor is protective of indoor air for any building construction type, and as 
such, does not restrict potential future development. 
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APPENDIX G 
SUMMARY OF THE ECOLOGICAL SCREENING PROTOCOL 
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From Appendix 2, Atlantic RBCA Version 3, July 2012

SUMMARY TABLE - RESULTS OF ECOLOGICAL SCREENING PROTOCOL FOR PETROLEUM IMPACTED SITES 

Ecological Screening Component 
Yes or 

No
Report Name(s):  Closure Report 
Location of details and explanations 

Part I - Identification of petroleum hydrocarbons in media 
1. Do site characterization data indicate the presence of PHC in site surface soil (depth from 

surface to 1.5 mbgs) above the appropriate screening levels in Atlantic RBCA Version 3 Tables 
1a and 1b? 

Yes Table E1 

2. Do site characterization data indicate the presence of PHC in shallow site groundwater (depth 
from surface to 3.0 mbgs) above appropriate ecological screening levels that were derived for 
the protection of terrestrial plants and soil invertebrates in contact with site groundwater in 
Atlantic RBCA Version 3 Table 2?

No Table E2 

3. Do existing site characterization data indicate the presence of PHC in site groundwater above 
appropriate ecological screening levels derived for the protection of aquatic receptors in 
Table 3a/3b?  

No Table E3 

4. Do site characterization data indicate the presence of PHC in site surface water above the 
appropriate screening levels in Atlantic RBCA Version 3 Table 3a? No Section 9.2 

5. Do site characterization data indicate the presence of PHC in on-site or adjacent sediments 
above “typical” or “other” screening levels in Atlantic RBCA Version 3 Table 4? No Section 9.2 

IF ALL ANSWERS IN PART I ARE"NO" THEN NO FURTHER ACTION IS REQUIRED 

Part II - Identification of habitat and ecological receptors 
1. Are the following habitat types or conditions present on the site or within 200 m of the site?    

wetland habitats N

Section 2.2, Table 3 

aquatic habitats Y
forested habitats N
grassland habitats N
provincial/national parks or ecological reserves N 
known rare, threatened or endangered species N 
other known critical or sensitive habitat N 
other local or regional receptor or habitat concerns N 

2a. Are there visible indications of stressed vegetation on the site? N Section 9.2 
2b. Is there evidence that the site vegetation community differs from what would be expected? N Section 9.2 
2c. Are there indications that the site soil cannot support a soil invertebrate community? N Section 9.2 
3. Is there evidence that terrestrial plants in the habitats above are likely to be in root contact 

with site groundwater above screening levels? N Section 9.2 

4. Would wildlife receptors be expected to forage on or near the contaminated areas of the 
site? N Section 9.2 
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From Appendix 2, Atlantic RBCA Version 3, July 2012

Ecological Screening Component 
Yes or 

No
Report Name(s):  Closure Report 
Location of details and explanations 

Part III -  Identification of exposure pathways for ecological receptors 
1a. Is it reasonable to conclude that site hydrocarbons in surface soil with concentrations 

exceeding applicable screening levels, will come into contact with terrestrial plants and 
invertebrates in a suitable habitat? 

No Section 9.2 

1b. Is it reasonable to conclude that site hydrocarbons in surface soil with concentrations 
exceeding applicable screening levels, will come into contact with mammalian, avian or 
herptile terrestrial receptors within an agricultural land use in a suitable habitat? 

No Section 9.2 

2. Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
concentrations exceeding applicable screening levels will come into contact with plants or soil 
invertebrates in a suitable habitat? 

No Section 9.2 

3. Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
concentrations exceeding applicable screening levels will come into contact with aquatic 
receptors or aquatic receptor habitat? 

No Section 9.2 

4. Is it reasonable to conclude that site petroleum hydrocarbon contamination could impact 
aquatic receptors or aquatic habitat in surface water bodies via the following: 

a. surface runoff (e.g. erosion, windblown contaminants) 
b. groundwater flow 
c. preferential overland flow pathways (e.g. drainage ditch, slope, swale) 
d. preferential subsurface flow pathways (e.g. culvert, trench, sewer line, pipelines, 

swales) 
such that aqueous media concentrations would potentially exceed surface water and/or  
sediment quality screening levels? 

No Section 9.2 

5. Are there site specific conditions present, which were not considered in any section above that 
should require further ecological assessment? No Section 9.2 

IF ALL ANSWERS IN PART III ARE"NO" THEN  NO FURTHER ACTION IS REQUIRED 
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APPENDIX H 
RECORD OF SITE CONDITION



 
 

Fundy Quay Development, Water Street, Saint John 
 
 

55209159, 55011894, 55209167, and 55006886 
 

6515-4-1221 

 
 

March 7, 2014 



1
Record of Site Condition Form – Version 2.0

Record of Site
Condition Form  

New Brunswick Department of 
Environment

This form is provided by the New Brunswick Department of Environment (ENV) to facilitate the 
preparation of the Record of Site Condition in the final stages of remediation of a contaminated site, as 
presented in the Guidelines for the Management of Contaminated Sites (ENV, November 2003). 

 

 This form contains macros. The security level in Word should be set to enable macros to 
execute. In the Tools/Options dialogue box, choose the Security tab, click on the Macros
Security button and choose Medium. Following this, you will be invited to activate macros in this 
and other documents. If your security level is already set to enable macros, you may not see any 
message. 

 

 Each part of the form, including the cover, contains shaded boxes where information can be 
entered. The shaded boxes expand as information is added, to a maximum of one page of 
information. Get help filling out any of the information entry boxes by clicking on the box and 

then pressing the F1 key. 
 
 You can navigate through the form using the Tab key.  

 
 The Site Address or Project Name (entered on a single line with no returns), the principal 

project PID (Property Identification) number, the ENV File Number and the final Date of your 
report, should be entered in the shaded box in Part 1 of the report. This information will appear in 
the header at the top of each page. The page headers update automatically when new 
information is entered in the shaded box in Part 1. The same information should be entered on 
the cover of this report. 

 

 More information about how to fill out any of the Parts of the form can be obtained in the ENV 
Instructions for Completing the Record of Site Condition found on the Atlantic RBCA website 
www.atlanticrbca.com 

 
 
If you would like to re-use this form, it is advised that you save your work with a new filename before 
exiting.  
 

This form can be downloaded from the Atlantic RBCA web site at: 
www.atlanticrbca.com. 
 
Hard copies of this form are available by mail from: 
 
Remediation Branch - Environmental Management Division 
NB Department of Environment 
P.O. Box 6000, 
Fredericton N.B. 
E3B 5H1 
 
or phone: 
 
(506) 444-5119. 
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RECORD OF SITE CONDITION 
 

Part 1 of 7:     Source Property Information 
 

Data entered in this box will appear in the header at the top of subsequent pages. 

Site Address / Project Name:  Fundy Quay Development, Water Street, Saint John 

PID Number: 55209159, 55011894, 55209167, and 55006886 

ENV File no: 6515-4-1221 Submission Date: March 7, 2014 

Additional PIDs       

Responsible Party: City of Saint John 

Current Owner: City of Saint John 

GPS Co-ordinates: (When only a portion of a PID is addressed)       

Attach a site plan showing coordinates and boundaries of portion.   

 

Part 2 of 7:     List of Environmental Documentation 
A. The following documentation, prepared by others (including peer review reports, if any), pertain to the Source Property cited in Part 1 

and/or any other impacted Third Party properties: 

Title Company  Date 

Limited Environmental Investigation, 
Canadian Coast Guard Base, Saint 
John, New Brunswick 

Dillon Consulting for Conquest 
Engineering Limited 

April 27, 2006

                 

                 

                 

                 

                 

Additional documentation prepared by others:       

 

B. The following documentation, including closure documents, pertaining to the Source Property cited in Part 1 and/or other related impacted 
properties has been prepared by and/or overseen by the Site Professional: 

Document Title Date

Phase I Environmental Site Assessment, Coast Guard Facility, Peter’s Wharf, Saint 
John, NB.   

June 18, 2001 

Phase II Environmental Site Assessment, Saint John Coast Guard Base, Saint 
John, New Brunswick. 

March 25, 2002 

Phase III Environmental Site Assessment Report. Fundy Quay Development, Saint 
John, New Brunswick.  

March 28, 2013 

Closure Report. Fundy Quay Development. PID Nos. 55209159, 55011894, 
55209167, and 55006886 

March 7, 2014 

            



Site Address / Project Name: Fundy Quay Development, Water Street, Saint John 
PID #: 55209159, 55011894, 55209167, and 
55006886 

Date: March 7, 2014 
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Additional documentation prepared by/overseen by Site Professional :       
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Part 3 of 7:     Tier I-III Environmental Criteria: Source Property 
 

Products/contaminants  
(e.g. gasoline, lead, waste oil, etc.) that have been identified at the Source Property: 

 

 Gasoline  Diesel /#2         #6 Oil  Other (Specify)  PAHs, metals 
 
 
Current land use:    
 

 Residential          Commercial          Other (Specify)  Proposed mixed residential/commercial development 

 

 

Drinking water use: 

 

 On-site potable water          Within a wellfield or watershed protected area          Non-potable water 

         

 

Affected soil composition:

 

 Coarse-grained          Fine-grained          Bedrock (Specify)  

 

Site closure criteria (Check all that apply): 

 

 Tier I Risk Based Screening Level Criteria 

 Tier II Site Specific Target Level Criteria 

 Tier III Site Specific Target Level Criteria 

 

Description of methodology and comments: 

Historical data were screened in the context of the current regulatory framework. The 2013 site investigation program included the assessment of 
previously identified areas of impacts to assess the potential risks to ecological receptors (Saint John Harbour is adjacent to the site) as well as 
residential receptors for the proposed redevelopment land use scenario. Investigation included boreholes, monitoring wells, and soil vapour probes 
to assess the petroleum hydrocarbons, PAHs and metals impacts at the site. Petroleum hydrocarbon impacts appear to originate from both point 
(on-site hydrocarbon storage) and non-point sources (originating from PAH interferences), while PAHs and metals generally appear to be related to 
historical background influences such as infilling and several fires over the course of the area's history. 
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Part 3 of 7 (continued):    Tier I-III Environmental Criteria: Source Property 
 

Tier I-II Criteria 
 

Chemicals of Concern 
(COC)

Tier I-II Criteria 
Applied for Soil

Units * Reference Tier I-II Criteria 
Applied for
Groundwater

Units * Reference

Benzene 0.099/66 mg/kg
ARBCA V3 
RBSLs/PSSLs for direct 
contact (Residential) 

2.6 mg/L ARBCA V3 RBSLs 
(Residential)

Toluene 77/20,000 mg/kg
ARBCA V3 
RBSLs/PSSLs for direct 
contact (Residential) 

20 mg/L ARBCA V3 RBSLs 
(Residential)

Ethylbenzene 30/9,300 mg/kg
ARBCA V3 
RBSLs/PSSLs for direct 
contact (Residential) 

20 mg/L ARBCA V3 RBSLs 
(Residential)

Xylenes 8.8/140,000 mg/kg
ARBCA V3 
RBSLs/PSSLs for direct 
contact (Residential) 

20 mg/L ARBCA V3 RBSLs 
(Residential)

Modified TPH 
(diesel/lube oil, 
depending on laboratory 
resemblance) 

270, 1100 / 
8,600, 14,000 mg/kg

ARBCA V3 
RBSLs/PSSLs for direct 
contact (Residential) 

20 mg/L ARBCA V3 RBSLs 
(Residential)

                                  

Other Chemicals evaluated with criteria for Tiers I and II : BTEX, F1,F2,F3 and/or modified TPH assessed for ecological receptors using ARBCA 
V3 Tier I ESLs. 
* Provide reference for Screening Level criteria and/or Tier I-II Site Specific Target Level criteria developed using Atlantic RBCA v. 2.1. 

 

Tier III Criteria 
 

 
Chemicals of concern 

(COC) 

 
Medium to which criteria apply 

 
Tier III criteria applied 

 
Units 

 
* Reference 

Benzene predicted indoor air 3 μg/m3 ARBCA Version 3 Toolkit  

Toluene predicted indoor air 1,900 μg/m3 ARBCA Version 3 Toolkit, adjusted for a 
target Hazard Quotient of 0.5  

Ethylbenzene predicted indoor air 500 μg/m3 ARBCA Version 3 Toolkit adjusted for a 
target Hazard Quotient of 0.5   

Xylenes predicted indoor air 90 μg/m3 ARBCA Version 3 Toolkit adjusted for a 
target Hazard Quotient of 0.5  

Modified TPH predicted indoor air 200 μg/m3 ARBCA Version 3 Toolkit  

                             

Other Chemicals evaluated with criteria for Tiers III : metals and PAHs 
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* Provide reference for Tier III criteria (when using criteria other than Risk-Based Screening Level criteria or Tier II Atlantic RBCA V.2.1 Site 
Specific Target Level criteria.)
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Part 4 of 7:     Tier I-III Environmental Criteria - Third Party Property(s) 
 

Based on the work completed, the following Third Party properties (identified by PID number) were identified as being affected at any concentration 
by the products/contaminants of the Source Property: 
 

PID Number Chemicals of Concern 
(COC) Land use Potable or Non-potable Affected soil type 

N/A                         

                              

                              

                              

                              

                              

Other Third Party properties :       

Site closure criteria (check all that apply) 

 Tier I Risk Based Screening Level Criteria 

 Tier II Site Specific Target Level Criteria 

 Tier III Site Specific Target Level Criteria

Description of methodology and comments
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Part 4 of 7 (continued):     Tier I-III Environmental Criteria - Third Party Property(s) 

Summary of Clean-up Criteria 

PID of Third Party Property(s) 

List all PID numbers : N/A   

Tier I-II Criteria 
 

Chemicals of Concern 
(COC)

Tier I-II Criteria 

Applied for Soil

Units * Reference Tier I-II Criteria 
Applied for

Groundwater

Units * Reference

                                  

                                  

                                  

                                  

                                  

                                  

Other Chemicals evaluated with criteria for Tiers I and II :       

* Provide reference for Screening Level criteria and/or Tier I-II Site Specific Target Level criteria developed using Atlantic RBCA v. 2.1.

Tier III Criteria 
 

 

Chemicals of concern 
(COC) 

 

Medium to which criteria apply 

 

Tier III criteria applied 

 

Units 

 

* Reference 

                              

                              

                              

                              

                              

                              

Other Chemicals evaluated with criteria for Tier III :       

* Provide reference for Tier III criteria (when using criteria other than Risk-Based Screening Level criteria or Tier II Atlantic RBCA V.2.1 Site 
Specific Target Level criteria.)
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Part 5 of 7:     Corrective Actions 

SOURCE PROPERTY 

 

Describe the remedial objectives and the basic corrective actions of the Remedial Action Plan employed for the Source Property.

The objectives of the site work were to evaluate the areas of known impacts in the context of the current regulatory framework (including human 
health and ecological receptors) and based on the proposed change in land use (commercial to mixed commercial/residential). The work included 
an assessment of operable exposure pathways and determination of what conditions, if any, would be required to mitigate risk to human health 
and the environment related to the proposed development. 

Metals and PAHs in soil represent a potential risk to human health via the direct contact pathway. This pathway is effectively mitigated under the 
current site configuration as site surfaces are paved or covered with buildings.  

Describe the current use of the Source Property (buildings, operations, etc.). 

Current use inculdes Canada Coast Guard Based and public parking lot. Proposed redevelopment to include parking structures and mixed 
commercial/residential buildings. 

Other comments

Based on the work completed, the Source Property (cited in Part 1) is suitable for the following current, or reasonably foreseeable future, site 
activity(s).

 Residential  

 Commercial 

 

Conditional closure
If site closure is conditional, list site-specific engineered or institutional controls that apply to the Source Property complete with a description of 
the objectives of each control. Attach written agreements to the control(s) from all affected stakeholders and a site plan indicating the limits of the 
control(s). 

Suitable cover must be maintained to restrict direct contact with impacted soil. 
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Part 5 of 7 (continued):     Corrective Actions 

THIRD PARTY PROPERTIES 

 

Describe the remedial objectives and the basic corrective actions of the Remedial Action Plan employed for each of the Third Party Properties.  

N/A 

 

Other comments 
      

 

Describe the current use of the Third Party Property(s) (buildings, operations, etc.) 

      

 

Based on the work completed, the Third Party properties (cited in Part 4) are suitable for the following current or reasonably foreseeable future 
site activity(s). 

 

 Residential (list PID numbers)        

 Commercial (list PID numbers)       

 

Conditional Closure 
If site closure is conditional, list site-specific engineered or institutional controls that apply to the Third Party Property(s) complete with description 
of the purpose of each control. Attach written agreements to the control(s) from all affected stakeholders and a site plan indicating the limits of the 
control(s). 
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Part 6 of 7:     Summary Statement of Site Professional 
 

The Minister considers the pre-checked statements below to be mandatory for acknowledging receipt of the Record of Site 
Condition. The signature of the Site Professional on this form indicates the fulfillment of these mandatory requirements as 
well as the requirements of all other checked statements.  
Please check appropriate statements: 

Mandatory Statements

  
1. All work on which this Record of Site Condition is based was prepared, overseen and/or reviewed by the Site 

Professional. 

  
2. The site was managed in accordance with the current version of the New Brunswick Department of Environment 

Guideline for the Management of Contaminated Sites.  

 
3. This Record of Site Condition form is identical to the one provided by the ENV and the content of the form has not been 

altered. 

LRA Statement (if LRA process used)

4. The Limited Remedial Action Process was applicable for this site as per the current version of the Limited Remedial 
Action Reference Documentation for Site Professionals.

 Source Property Statements 

 
5. Based on the results of the environmental site assessment, the applicable Tier I Risk Based Screening Level criteria or 

Tier II/Tier III Site Specific Target Level criteria were not exceeded on the Source Property (as described in Part I) and 
therefore, remedial action and/or site-specific engineered or institutional controls are not required for the current or 
reasonably foreseeable future site activities (as cited in Part 5). 

 6. The Source Property (as described in Part I) has been remediated to an acceptable level for the current or reasonably 
foreseeable future site activities (as cited in Part 5) and therefore, unconditional closure is recommended. 

 7. The Source Property (as described in Part I) requires site-specific engineered or institutional controls to satisfy the 
current or reasonably foreseeable future site activities (as cited in Part 5) and therefore, conditional closure is 
recommended. 

 Third-Party Property Statements 

 8. Based on the results of the environmental site assessment, the applicable Tier I Risk Based Screening Level criteria or 
Tier II/Tier III Site Specific Target Level criteria were not exceeded on the Third Party properties (as cited in Part 4) and 
therefore, remedial action and/or site-specific engineered or institutional controls are not required for the current or 
reasonably foreseeable future site activities (as cited in Part 5). 

 9. Third Party properties (as cited in Part 4) affected by the contamination of the Source Property (as described in Part I) 
have been remediated to an acceptable level for the current or reasonably foreseeable future site activities (as cited in 
Part 5) and therefore, unconditional closure is recommended. 

 10. Third Party properties (as cited in Part 4) affected by the contamination of the Source Property (as described in Part I) 
require site-specific engineered or institutional controls to satisfy the current or reasonably foreseeable future site 
activities (as cited in Part 5) and therefore, conditional closure is recommended. 

 

Company:  Stantec Consulting Ltd. 

Address:  130 Somerset Street, Saint John, NB 

Tel:  506-634-2185 

Fax:  506-634-8104 

E-mail:  rob.fiander@stantec.com 

Professional Seal Here 
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Part 7 of 7:     New Brunswick Department of the Environment - 
Acknowledgement of Receipt 

 

The Minister acknowledges receipt of this Record of Site Condition. The Minister has processed the report(s) cited in Part 2 of this 
Record of Site Condition for the purpose of ensuring the site has been managed in accordance with the current version of the New
Brunswick Department of the Environment Guideline for the Management of Contaminated Sites. 

Based upon the reports cited in Part 2 and conclusions of the Site Professional stated in Part 6 of this Record of Site Condition, the Site 
Professional is of the opinion that the stated level of contamination remaining on the property will not adversely affect the quality of the 
environment. Notwithstanding this, the Minister reserves the right to evaluate the site should site activities change, or should
circumstances change, which result in an increase in contamination or changes in site conditions which may pose a risk to the quality of 
the environment. 

The Minister has not supervised the work undertaken at the site and does not assume any responsibility or liability for this work, or for 
notifying future owners, or present or future occupants of the property, of the work completed. Any persons intending to purchase or 
occupy the property should make their own independent determination of the environmental condition of the property and the extent of 
responsibility and liability, if any, which may arise from taking ownership or occupancy. 

Unconditional Closure 

 It is understood from the information provided that the site has been managed in accordance with the current version of the 
New Brunswick Department of Environment Guideline for the Management of Contaminated Sites and that further remedial action 
and/or site-specific engineered or institutional controls are not required to ensure compatibility with the current or reasonably 
foreseeable future site activities (as cited in Part 5). 

Conditional Closure 

 It is understood from the information provided that the site has been managed in accordance with the current version of the 
New Brunswick Department of Environment Guideline for the Management of Contaminated Sites and that site-specific engineered or 
institutional controls are required to ensure compatibility with the current or reasonably foreseeable future site activities (as cited in 
Part 5). 

 

Minister of Environment                                                         Date
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Environmental Executive Summary 
Phase III Environmental Site Assessment and Preliminary Remedial Action Plan 

Fundy Quay Development 

Introduction 

Stantec Consulting Ltd. (Stantec) was retained by Saint John Development Corporation to conduct a Phase 
III Environmental Site Assessment (ESA) at the site of the proposed Fundy Quay development located on 
Water Street in Saint John, NB.  The environmental assessment work was intended to evaluate the suitability 
of the site for the proposed redevelopment and to support a determination of potential remediation costs.  
Additional assessments on potential requirements for environmental approvals and permits, and potential 
remediation costs were presented in supplemental reports.     

Key Points 

The available information indicates that federal or provincial environmental impact assessments are not likely 
to be required for the proposed redevelopment.  Furthermore, provided there is no in-water work associated 
with the redevelopment, no federal or provincial approvals, permits or other forms of authorization are 
anticipated.  Provincial authorities have recommended that applicable mitigation identified in a previous CEAA 
screening report should be properly implemented to address any potential environmental effects.   

The results of the Phase III ESA indicate that further action will be required to effectively manage the 
observed environmental impacts under the proposed redevelopment concept.  Potential actions include 
remediation of the impacts to meet the prescribed screening levels or alternatively, further assessment to 
define appropriate risk management options.  Remediation of all impacts is likely to be both impractical and 
very expensive, and as such, a number of risk management recommendations were provided. 

Background and History 

The Fundy Quay site consists of a 2.4 hectare (6 acre) parcel of land intended for mixed residential and 
commercial land use.  The redevelopment will encompass the existing Water Street public parking lot and the 
Canadian Coast Guard base south of Market Slip.  Under the proposed redevelopment concept, ground 
disturbance and excavations are anticipated in connection with the construction.   

Redevelopment of the site is expected to occur in phases over a number of years with the initial phase of the 
redevelopment occurring in the northwestern part of the Canadian Coast Guard base.  The new building in 
the first phase would have an underground parking structure and would require relatively deep excavations 
for its construction.  Excavations would also be required at three other building sites; however, no additional 
deep excavations are anticipated. 

Environmental conditions and the presence of environmental impacts are often influenced by historical use of 
land and activities within the surrounding environment.  For this site, historical use and a history of fires dating 
back to the 1800s appear to have resulted in some environmental impacts.     

Highlights of Phase III ESA  

For the Phase III ESA field investigation, twelve sample sites were selected for testing to provide coverage in 
areas where impacts had previously been identified and in other areas where ground disturbance may occur. 
Previous environmental assessment work revealed environmental impacts in soil and groundwater from 
petroleum hydrocarbons, polycyclic aromatic hydrocarbons (PAHs) and trace metals.    

Boreholes and monitoring wells were advanced at each sample site to depths ranging from 6 to 9 m below 
ground surface.  Soil and groundwater testing results from the Phase III ESA and historical sample results 
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were evaluated against published screening levels (sometimes referred to as “environmental quality criteria”) 
for the protection of both human and ecological health, considering the proposed mixed residential and 
commercial land use.  The results of the testing confirmed the following: 

 Petroleum hydrocarbons are present in soil at concentrations exceeding the screening levels for 
residential land use in at least three areas on the Canadian Coast Guard base and in the Water Street 
public parking lot.  The highest concentrations were observed in the area of the Shop Building and the 
Water Street public parking lot, with the observed depths of impact across the site ranging from within 1 
to 6 m or more below ground surface. 

 PAHs in soil appear to be distributed across the site with concentrations exceeding screening levels at 
depths of up to 6 m or more.  Exceedences of the PAH screening levels appear to be associated with a 
number of sample locations in the eastern part of the site and at depth within the northern half of the 
Canadian Coast Guard base.  These areas coincide with areas that were developed prior to the early 
1800s and subsequently lost to a number of fires, including the Great Fire in 1877. 

 Several trace metals at concentrations exceeding the screening levels were found in soil at various 
depths across the site.  Metal impacts were observed in shallow and deeper soils on both the Canadian 
Coast Guard base and in the Water Street public parking lot. 

From the Phase III ESA work it was concluded that remediation of all impacts is likely to be both impractical 
and very expensive, and as such, a number of risk management recommendations were provided.  The 
recommendations included:   

 Further assessment of the potential for intrusion of petroleum hydrocarbon vapours into buildings (i.e.,
soil vapour intrusion assessment). 

 Developing risk management plans to manage PAH and trace metal impacts (i.e., prevent direct contact).  

 Developing management plans for construction related waste (i.e., proper disposal of waste soil, 
groundwater, timbers, debris, etc.).

Full details of the environmental assessment are available in the Stantec Phase III ESA report (March 2013). 

Preliminary Remedial Action Plan and Potential Remediation Costs 

The results of the Phase III ESA indicate that petroleum hydrocarbons, PAHs and selected trace metals are 
present at concentrations exceeding relevant screening levels.  The exceedences of screening levels for the 
proposed future residential land use indicate further action will be required to effectively manage the observed 
environmental impacts. 

Under the current redevelopment concept, it is anticipated that the most significant remediation related costs 
are likely to be associated with excavations for new buildings and handling of construction wastes (i.e., waste 
soil, groundwater, timbers, debris, etc.).  Owing to the potential presence of environmental impacts in the 
waste, restrictions may be placed on re-use or disposal of waste that originate from some excavation areas.  
Soils within the Water Street public parking lot and some areas of the Canadian Coast Guard base are 
impacted above screening levels and as such, may be considered “impacted” or “contaminated waste”. 

Considering the historical timeline for development of the site and an understanding that shallow fill material 
on the base appears to consist of more recent “good quality” granular fill, there is a strong possibility that 
some excavation waste will be suitable for re-use and remediation cost reductions can be realized.  As well, 
remediation cost reductions can reasonably be anticipated with additional testing of potential waste materials 
and more detailed evaluation of excavation volumes and disposal options.  It is our opinion that a portion of 
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the waste can be managed as “impacted waste” rather than “contaminated waste”, with an appropriate waste 
disposal site identified, and as such the remediation effort (and associated cost) may be reduced. 

Without detailed knowledge of available city-owned land disposal opportunities or other appropriate options, 
the waste soil volume calculations were based on the assumption that excavation volumes for the proposed 
buildings are approximately 25,000 m3 with a potential unit disposal cost in the range of $50 per metric tonne 
as it relates to a commercial treatment facility.  Based on those and other assumptions, preliminary estimates 
for the cost to dispose of soil are in the range of <$1,000,000 to $2,500,000.   

It should be noted that the upper range of this estimate assumes a worst-case disposal scenario.  The actual 
remediation costs are more likely to end up near the lower range of cost where the waste is a mixture of 
“impacted” and “contaminated” material.  Remediation cost estimates will need to be refined as more testing 
and design details become available.  Reduced excavation volumes associated with a decision to eliminate 
deep excavations for an underground parking structure would be expected to result in reduced remediation 
costs.     

Next Steps 

The province should be consulted to obtain guidance on a site management approach under the provincial 
Contaminated Sites Management Process (discussion in progress).  A formal Remedial Action Plan (RAP) 
should be prepared and submitted to the province for their acknowledgement.  

More detailed testing of new building sites is recommended to assist in preparing environmental management 
plans for the observed environmental impacts and in refining preliminary remediation cost estimates.  Cost 
allowances should be identified for work that is required to develop and effectively implement the 
environmental management plans. 

Regulatory and environmental management requirements should be revisited as more details on the 
proposed redevelopment become available.  

Closure 

The information contained in this Executive Summary represents a consolidation of information from a 
number of documents.  The statements made in this Executive Summary are subject to the same limitations 
included in the source documents, and are to be read in conjunction with those documents. 

v:\01218\active\121811071\report\5_exec_summary\exec_summary_20130617_rf_ld_kw_1.docx 



 
 
 
 
 

Appendix 6: Remediation Plan-Fundy Quay 
Redevelopment by Stantec 2016 

 
 
 
 
 
 
 
 
 
 
 







































































































































































 
 
 
 
 

Appendix 7: Waste Characterization Program for 
Waste Management Plan by Stantec 2017 

 



Stantec Consulting Ltd. 
130 Somerset Street, Saint John NB  E2K 2X4 

 

 

January 20, 2017 
File: 121811071.207 

Attention: Kent MacIntyre, General Manager   
Saint John Development Corporation, 
1 Market Square, Suite 301, 
Saint John, NB, E2L 4Z6 

Dear Mr. MacIntyre, 

Reference: Waste Characterization Program for Waste Management Plan – Fundy Quay 
Redevelopment Site   

Further to our proposal dated July 13, 2016, Stantec Consulting Ltd. (Stantec) is pleased to provide 
information necessary to classify waste that may be generated during development at the area of 
interest identified by the Saint John Development Corporation. 

Background information, a description of the work, results and summaries of disposal issues are 
presented herein.  A Glossary of Terms is provided in Appendix A.  

BACKGROUND 
As detailed in the Draft Remediation Plan for the Fundy Quay Redevelopment Site dated 
December 15, 2015, a Waste Management Plan was proposed.  Excavations for the proposed 
buildings are expected to generate significant quantities of waste soil and these wastes may be 
contaminated with petroleum hydrocarbons, polycyclic aromatic hydrocarbons, metals and other 
contaminants.  Sampling and testing in advance of construction will assist in identifying 
opportunities for re-use, disposal, treatment and recycling.    

SCOPE OF WORK   
The scope of the Waste Characterization Program presented in the Draft Remediation Plan 
proposed the advancement of an estimated 30 boreholes across the site.  Greater coverage was 
contemplated for proposed building locations on the understanding that more waste soil would be 
generated relative to the walkway and natural areas.  The proposed scope of work was modified 
as follows: 

 The proposed sampling and testing program would be limited to approximately one-half of the 
site.  The area of interest would focus on the eastern half of the site adjacent to Water Street 
where the majority of the excavation waste will be generated from Building Area #2, Area #3 
and Area #4 as shown on Drawing 1 (Appendix B). 

 The proposed coverage would be reduced to 1 borehole / 900 square metres, from the original 
coverage of 1 borehole / 625 square metres, thereby reducing associated expenditures.  Fewer 
monitoring wells would also be included, thereby also reducing cost. 

A series of 15 boreholes were drilled across the eastern half of the site in August 2016 in order to 
characterize subsurface conditions in the proposed building excavation areas (Area #2, Area #3 
and Area#4).  The borehole locations, designated 16BH-01 through 16BH-15, were positioned within 
a 30 m grid pattern that extended over an area measuring approximately 90 m by 150 m adjacent 
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to Water Street (refer to Sample Location Plan, Drawing 2 Appendix B).    The boreholes were 
advanced to depths of approximately 6 m below grade on the expectation that excavations for 
new buildings would not exceed this depth in this area of the site.  Groundwater monitoring wells 
were installed in 10 of 15 boreholes to facilitate groundwater sampling. 

Groundwater samples were collected from 7 existing monitoring wells and each of the 10 wells 
installed in 2016 and tested for petroleum hydrocarbons (PHC) in order to characterize 
groundwater conditions. 

Chemical analyses were also completed on soil samples collected in August 2016.  The soil 
sampling program included the collection of an estimated 150 samples, with selected samples 
being submitted for analysis of one or more of the following analytical constituents: 

 Petroleum hydrocarbons (PHCs); 
 Polycyclic aromatic hydrocarbons (PAHs); 
 Metals; 
 Metals Leachate; 
 Lead Leachate; 
 Polychlorinated biphenyls (PCBs); and, 
 Volatile organic compounds (VOCs). 

On completion of the drilling program, a survey was completed to establish the surface elevations 
at the borehole locations (refer to Ground Elevation Survey, Appendix C).  The surface topography 
information was integrated into a 3-dimensional model along with the chemical analysis data.  
These data were used to generate 3-dimensional visualizations of selected chemical constituents in 
soil to assist with waste management decision making.    

RESULTS   

Subsurface Conditions 

Well construction details and subsurface conditions observed from the drilling are shown on the 
Borehole and Monitoring Records (Appendix D).  Conditions observed revealed that a layer of 
granular fill overlies a layer of heterogeneous fill over the Canadian Coast Guard (CCG) base.  The 
heterogeneous fill often contains debris including bricks, wood, concrete, and coal.  The 
heterogeneous fill is apparent throughout the Water Street public parking lot. 

Grain size analyses were completed on shallow soil (0 to 2.1 mbgs) and deep soil (3.9 to 5.7 mbgs) 
in the CCG base (16BH-02, 16BH-09 and 16BH-12) and Water Street public parking lot areas (16BH-
07, 16BH-08, 16BH-10 and 16BH-14).  The grain size analyses are included in Appendix D.  

From observations made during drilling, remnants of historical wooden cribwork are suspected 
across the majority of the site, while being at generally greater depths on the CCG base.  In some 
cases, the presence of suspected cribwork resulted in poor sample recovery and limited depth 
penetration. 

Based on the field observations and the grain size analyses, suitability for re-use of the soil on site 
would be limited to non-structural fill in the proposed walkway and natural areas.  Environmental 
risks would need to be managed appropriately should the fill be impacted.    
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Groundwater elevation data collected during the August 23rd and 24th, 2016 monitoring event is 
presented in Appendix D. Based on the August 2016 groundwater elevations, shallow groundwater 
flow appears to be toward the southwest.  It appears that groundwater is influenced by the tides in 
the Saint John Harbour.  Water table depths ranged from 2.846 to 5.762 mbgs. 

Regulatory Framework 

The Atlantic RBCA User Guidance for Petroleum Impacted Sites in Atlantic Canada, (January 2015) 
were used to evaluate PHC concentrations.  Tier I RBSLs for a commercial property with non-
potable groundwater and coarse-grained soil with diesel/no.2 fuel oil and lube oil were used to 
screen human health risks.  Tier I ESLs for direct contact with soil and groundwater were used to 
screen ecological risks. 

Atlantic PIRI currently provides screening levels only for petroleum hydrocarbons. As such, for other 
chemicals of potential concern (COPCs) the following guidelines were referenced (in order of 
preference): 

 Canadian Council of Ministers of the Environment (CCME): online Soil Quality Guideline 
database (http://ceqg-rcqe.ccme.ca/ (accessed September 2016); 

 Alberta Environment: Alberta Tier 1 Soil and Groundwater Remediation Guidelines (AE, 2016); 
 OMOE: Rationale for the Development of Soil and Groundwater Standards for Use at 

Contaminated Sites in Ontario (OMOE, 2011); 
 United States Environmental Protection Agency (USEPA): online database 

(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/  
(accessed September 2016); and, 

 Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations (current 
2016). 

Consistent with the Atlantic PIRI approach, screening levels have been selected for the protection 
of both human and ecological receptors. 

In this report soil and groundwater concentrations were compared to commercial guidelines for 
disposal of impacted material from building excavation purposes.  It should be noted that the 
intended land use for the site includes residential and commercial use.  Residential guidelines will 
need to be evaluated should any impacts remain in areas of proposed residential land use to 
ensure the site is safe for future land use. 

Chemical Analysis and Screening 

The results of the analyses are compiled in Tables E1 through E7 along with the August 2016 
certificates of analysis in Appendix E.  The results include historical analysis results obtained between 
2002 and 2013.  Laboratory resemblance codes are included in the Glossary of Terms (Appendix A).  

Groundwater 

Petroleum hydrocarbons groundwater results are presented in Table E1.    PHCs were detected in 9 
of the 17 most recent submitted groundwater samples.  BTEX parameters were not detected in 
groundwater other than toluene in 2 samples.  Modified TPH concentrations resembling fuel oil or 
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lube oil had a maximum concentration of 0.7 mg/L compared to the commercial guideline of 20 
mg/L.   

Soil 

Petroleum hydrocarbon soil results are presented in Table E2.  PHCs were detected in 74% of the 
submitted soil samples.  PHC concentrations exceed the commercial guidelines at 02MW01 (SA1), 
13MW-06 SS8 and 16BH-08. 

Polycyclic aromatic hydrocarbon (PAH) soil results are presented in Table E3.  PAHs were detected 
in 79 of the 85 (93 %) submitted samples.  23 of the 85 samples analysed for PAHs exceeded the 
referenced commercial guidelines. 

Polychlorinated biphenyl (PCB) soil results are presented in Table E4.  PCBs were detected in one of 
the six submitted samples.  The PCB concentrations from all six of the soil samples sent from the 2016 
boreholes met the commercial guidelines. 

Volatile organic compound (VOC) soil results are presented in Table E5.  VOCs were detected in 2 
of the 6 submitted soil samples.  The VOC concentrations from all six of the soil samples sent from 
the 2016 boreholes met the commercial guidelines. 

Metal soil results are presented in Table E6.   Metals impacts were observed in soil from the August 
2016 boreholes with concentrations that exceed the commercial guidelines for antimony, arsenic, 
chromium, copper, lead, molybdenum, nickel, selenium, tin and zinc.  Metals exceeded the 
commercial guidelines referenced in 37 of the 101 samples analysed at depths ranging from 0 to 6 
mbgs.  Metal leachate results are presented in Table E7.  Two samples with elevated metal 
concentrations (16BH10(2.4-3.0) and 16BH11(1.8-2.4)) were submitted to the laboratory for analysis 
of metal leachate.  The metal leachate concentrations from both the samples met the Export and 
Import of Hazardous Waste and Hazardous Recyclable Material Regulations except for lead in 
16BH11.  Two additional samples with elevated lead concentrations (16BH06(0.6-1.2) and 
16BH08(1.8-2.4)) were submitted to the laboratory for lead leachate analysis.  Both of the additional 
samples met the referenced guideline.  One of the four samples submitted exceeded the 
referenced guideline for lead leachate.  The four analysed samples would have the highest 
expected lead leachate concentrations due to their elevated lead concentrations in soil.   

Summary for Waste Disposal 

PHCs were detected in about one-half of the groundwater samples but at concentrations below 
applicable commercial guidelines.  If water is encountered during construction, this will have to be 
managed as PHC-impacted water.   

Maintenance of cover over impacted material is required as per the “conditional closure” for the 
NBDELG remediation file.  Temporary cover may be required during construction.  Designs for new 
buildings and other infrastructure will need to maintain cover over contaminated material to restrict 
direct contact.  Specifications for soil cover or other alternatives can be integrated into the 
Environmental Protection Plan or other contract documents that the developer will prepare for the 
redevelopment project. 
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Preliminary 3D visualizations and quantity take-offs for antimony, arsenic, copper, lead, vanadium, 
B(a)P TPE, Benzo(a)pyrene, benzene and modified TPH are included in Appendix F.  The area of 
interest used for the calculations is shown on Drawings 1 and 2 in Appendix B.  An excavation depth 
of 3.3 mbgs was used for the calculations as described in the Draft Remediation Plan (December, 
2015).  Excavation volumes will need to be revisited as design information for the redevelopment 
project becomes available.  Impacts present in other areas of the property or associated with 
placing geotechnical caissons are not included in the volumes or costs associated with removal of 
impacted material described in this report. 

The 3-D visualizations of the Building Areas 2, 3 and 4 indicate: 

 PHC concentrations above the laboratory detection limits are present across the site.  Modified 
TPH impacts are spread across the site but at concentrations below the human health 
commercial guidelines in the area of interest.  PAHs and metal impacts often co-occur with 
PHC impacts. 

 Lead impacts are spread across the site at varying depths with a volume of approximately 
10,480 m3 above the human health commercial guideline within the area of interest. 

 B(a)P TPE impacts are spread across the site but are limited to a volume of approximately 244 
m3 above the human health commercial guideline in the area of interest. 

 Benzo(a)pyrene impacts are spread across the site but are limited to low concentrations (<0.7 
mg/kg) in the area of interest. 

  Arsenic impacts are spread across the site but are predominately located in the southeastern 
area of the site at concentrations above commercial guidelines.  There is approximately 2,300 
m3 of arsenic impacted soil above the human health commercial guideline located at varying 
depths within the area of interest.  Benzene and antimony impacts are spread across the site 
but at concentrations below the human health commercial guidelines in the area of interest.  
Copper and vanadium impacts are spread across the site but are limited to a volume of 
approximately 105 m3 above the human health commercial guidelines in the area of interest.  

In summary, PAHs and/or PHCs were detected in all soil samples from the area of interest.  This, in 
conjunction with elevated metals, some detectable PCBs and some detectable VOCs essentially 
means that all soil removed from this site (in Building Area #2, Area #3 and Area #4) will be 
impacted and will need to be disposed of as such. 

IMPACTED MATERIAL DISPOSAL 
Preliminary discussions on impacted material disposal from the site were held with waste disposal 
companies in the province.  In order to dispose of non-petroleum hydrocarbon waste, the waste 
disposal company would need to obtain approval from the New Brunswick Department of 
Environment and Local Government (NBDELG).  Examples of the information required for the 
approval would consist of the type of impacts present in the soil, degree of impacts in soil and 
historical use of the site.  Calculating the average expected concentrations for disposal and 
specifying removal processes such as blending the soil during removal may assist with obtaining the 
approval.  Once the construction excavation areas are finalized, we can assist with submitting the 
approval for impacted material disposal.  Impacted material that does not obtain approval for 
disposal, such as soil with lead leachate concentrations above the Export and Import of Hazardous 
Waste and Hazardous Recyclable Material Regulations, may require out of province disposal.  
Based on the limited amount of material expected to exceed the referenced lead leachate 
guidelines, it is anticipated that approval for disposal in province is likely to be obtained.  
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Costs and Assumptions Associated with Transportation and Disposal of Soil from  
Building Areas 2, 3 and 4 
 
The following assumptions have been made in order to estimate the cost of impacted material 
transportation and disposal solely for the proposed buildings excavation area on Drawing 2: 

1. The density of the soil was assumed to be 2.5 tonnes/m3; 
2. An estimated volume of 30,000 m3 (75,000 tonnes) of excavated material would need to be 

removed from Building Area #2, Area #3 and Area #4; 
3. These costs assume a regional soil disposal facility will be able to dispose of the material as 

received (i.e. NBDELG approvals are obtained); 
4. The disposal cost at a NBDELG-approved PHC impacted soil disposal facility is $25/tonne; 
5. The cost to transport the impacted soil is assumed to be $15/tonne; and  
6. The disposal cost of construction debris such as bricks, concrete, wood and debris is $25/tonne. 

The rates described above are preliminary in nature and could be negotiated once design 
information and quantities for the redevelopment project become available. 

Estimated Cost of Trucking and Disposal of Soil from Building Area #2, Area #3 and Area #4 

Item Quantity Unit Cost Total Cost (excluding 
taxes) 

Trucking 75,000 tonnes $25/tonne $1,875,000 

Disposal 75,000 tonnes $15/tonne $1,125,000 

Trucking and Disposal Subtotal 75,000 tonnes $40/tonne $3,000,000 

Contingency for unknowns 1 25% of total cost $750,000 

Total $3,750,000 
 

Based on the above assumptions, the cost to dispose of impacted material in the area of interest 
would be $3,750,000 (excluding taxes). 

Impacts present on other areas of the property or associated with placing geotechnical caissons 
are not included in the volumes or costs associated with removal of impacted material described in 
this report.  Also, design, engineering, project management, testing, excavation, groundwater 
handling and backfilling were not included in the cost as they are required for normal construction 
activities. 
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CLOSURE 
We trust that the above proposal meets with your requirements at this time.  If you have any 
questions or would like to discuss changes, please don’t hesitate to contact us. 

Regards, 

STANTEC CONSULTING LTD. 

Marilou Toole, P.Eng. 
Environmental Engineer 
Phone: 506-648-1224  
Fax: 506-634-8104  
marilou.toole@stantec.com 

Attachments: Appendix A Glossary of Terms 
Appendix B Drawings 
Appendix C Ground Elevation Survey 
Appendix D Field Methodology, Borehole and Monitoring Well Records & 
   Grain Size Analyses 
Appendix E Analytical Tables and Laboratory Certificates 
Appendix F Preliminary 3D Visualization and Quantity Take Off 
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GLOSSARY OF TERMS 
(updated January 19, 2017) 

 
Screening Levels:  Atlantic RBCA for PHC Impacted Sites in Atlantic Canada Version 3 User Guidance, January 2015 
Tier I ESLs:  Appendix 2,  Tier I RBSLs: Appendix 3,  Tier II PSSLs: Appendix 4,  Tier II SSTLs: Atlantic RBCA Tool Kit Version 3 

 

Petroleum Hydrocarbons and Fraction Codes  

BTEX/mTPH = Benzene, Toluene, Ethylbenzene, Xylenes/Modified Total Petroleum Hydrocarbons; F1 = C6-C10 less BTEX; 
F2=C10-C16; in Atlantic Canada, F3 = C>16 – C32. F3 is the sum of 2 fractions.  If only 1 of the fractions is <RL, F3 equals the 
concentration of the other fraction.  If both fractions are below their RLs, F3 = < the higher RL. F4= C32-C50 

General Abbreviations 
 

AC CDC = Atlantic Canada Conservation Data Centre NBHN = New Brunswick Hydrographic Network 
AE = Alberta Environment OMOE = Ontario Ministry of Environment 
AST = Aboveground Storage Tank PAH = Polycyclic Aromatic Hydrocarbon 
ASTM = American Standards for Testing of Materials PCB = Polychlorinated Biphenyl 
B[a]P PEF = Benzo(a)pyrene Potency Equivalence Factor PHC = Petroleum Hydrocarbon 
B[a]P TPE = Benzo(a)pyrene Total Potency Equivalents PID = Property Identification 
CCME = Canadian Council of Ministers of the Environment PIRI = Partnership in RBCA Implementation 
COPC = Chemical of Potential Concern ppm = Parts Per Million 
CSA = Canadian Standards Association QA/QC = Quality Assurance / Quality Control 
CWS = Canada Wide Standards RBCA = Risk Based Corrective Action 
DELG = Dept. of Environment and Local Government RBSLs = Risk Based Screening Levels 
EPC = Exposure Point Concentration RDL/RL = Reporting Detection Limit/ Reporting Limit 
ERA = Ecological Risk Assessment RfC = Reference Concentration 
ESA = Environmental Site Assessment RPC = Research and Productivity Council 
ESL = Ecological Screening Level RPD = Relative Percent Difference from the mean 
F4? = Did not return to baseline at C32, F4 may be present RSC = Risk Specific Concentration 
FD = Field Duplicate SAR = Species At Risk 
GPS = Global Positioning System SCC = Standards Council of Canada 
HAL = Health Advisory Limit SNB = Service New Brunswick 
HHRA = Human Health Risk Assessment SQGE/SQGHH = Soil Quality Guideline Env’tl/Human Health 
HQ = Hazard Quotient SSTL = Site-Specific Target Level 
IACR = Index of Additive Cancer Risk Stantec = Stantec Consulting Ltd. 
LD = Laboratory Duplicate UCL = Upper Confidence Limit 
LRA = Limited Remedial Action USCS = Unified Soil Classification System 
mbgs = Metres Below Ground Surface  USEPA = United States Environmental Protection Agency 
MtBE = Methyl Tertiary Butyl Ether UST = Underground Storage Tank 
N/A = Not Applicable VEC = Valued Environmental Component 
NAD83 = North American Datum of 1983 VISLs = Vapour Intrusion Screening Levels 
NB = New Brunswick VOC = Volatile Organic Compound 
NBDH = New Brunswick Department of Health  

 



 

GLOSSARY OF TERMS 
(updated July 4, 2016) 

LABORATORY RESEMBLANCE CODES  
AG =  Aviation Gasoline OP = One Product (unidentified) 
ARO. = Aroclor  PAH = Possible PAHs Detected 
FO = Fuel Oil Fraction PG = Possible Gasoline Fraction 
FO.LO = Fuel Oil and Lube Oil Fraction PLO = Possible Lube Oil Fraction 
G = Gasoline Fraction PWFO = Possible Weathered Fuel Oil Fraction 
LO = Lube Oil Fraction PWG = Possible Weathered Gasoline Fraction 
MIXTURE = Mix of Aroclors 1242, 1254, and 1260 TO = Transformer Oil 
ND = Not Detected TR = Traces of Fuel Oil Fraction 
NR = No Resemblance (not petrogenic in origin) UP = Unknown Peaks/Unidentified Compounds 
NRFR = No Resemblance in the Fuel Oil Range (C>10-C21) WFO = Weathered Fuel Oil Fraction 
NRLR = No Resemblance in the Lube Oil Range (C>21-C32) WG = Weathered Gasoline Fraction 
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Appendix C 
Ground Elevation Survey 
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Appendix D 
Field Methodology, Borehole and Monitoring Well Records & Grain Size Analyses





January 20, 2017 

D-1.0 Pre-Intrusive Investigation Site Activities 

The locations of services and utilities were established prior to the remedial activities, drilling and 
sampling phases of the investigation.  The locations of underground utilities were confirmed by 
contacting the utility providers and the landowners.  

D-2.0 Drilling 

The drill was equipped with standard augers, hollow stem augers or HQ coring equipment. Soil 
samples were recovered from split-spoons, where feasible.  Soil samples were logged by Stantec 
personnel at the time of the drilling.  Soil classification was carried out in accordance with the 
procedures in the ASTM D2488 Standard (Visual-Manual Procedure).  

D-3.0 Monitoring Wells 

Monitoring wells were completed to the following general specifications: 

 50 mm ID, 10 slot, PVC Screen; 
 50 mm ID PVC riser pipe to the surface; 
 No. 2 silica sand filter pack 0.3 m above the well screen; 
 Minimum 0.3 m thick bentonite seal above the filter pack; and, 
 Flush mount or above-ground protective casings.  

The monitoring wells were fitted with caps and well casings with covers to protect them from 
accidental damage and accidental or intentional contamination.  Completion details for the 
wells are included on the Monitoring Well Records.  

D-4.0 Determining Elevations and Sample Locations 

Soil sampling locations and important site features were tied in relative to a known reference 
point(s), using a measuring tape or taking GPS measurements using a hand held GPS.  

The ground surface and monitoring well casings (top of PVC pipe) were surveyed to geodetic 
datum. 

D-5.0 Sample Handling 

All samples were placed in laboratory supplied clean glass jars.  The jars were placed in a cooler 
with ice packs for transport back to our office.  To minimize the potential for cross-
contamination, all sampling equipment was thoroughly rinsed between each sampling event or 
samples were obtained from soil that never contacted the excavation equipment.   

D-6.0 Sample Selection for Laboratory Analysis 

The soil samples recovered from the boreholes and excavation boundaries, were visually 
classified (for soil type, petroleum odours, and staining), and screened for vapours using a 
Mini Rae 2000 photoionization detector, calibrated to isobutylene.  Based on these results, the 
location of sources on the property and field observations, selected samples were submitted to 
the laboratory for analysis.   

D-7.0 Groundwater Sampling 

An interface probe or disposable bailer was used to confirm the presence or absence of free 
phase liquid petroleum product in the monitoring wells. 
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An electronic water level meter was used to measure the groundwater elevations in the 
monitoring wells.  Groundwater elevation data collected during the August 23 and 24, 2016 
monitoring event is presented in Table D1. 

Prior to groundwater sampling, field equipment was cleaned and decontaminated.  The 
monitoring wells were purged a minimum of 3 well volumes and allowed to recover to ensure 
that representative groundwater from the surrounding formation had been drawn into the 
monitoring well casings.  Groundwater samples were then collected from the monitoring wells 
for laboratory analysis. 

Table D1 Groundwater Elevations 

Location Depth of Well (m) Top of PVC Casing 
Elevation (m) 

Water Depth to Top of 
PVC Casing (m) 

Groundwater 
Elevation (m) 

16-August-23 & 24 16-August-23 & 24 

MW5 6.2 8.73 4.718 4.012 

MW6 5.8 8.84 3.67 5.17 

13MW-01 6.1 8.18 3.217 4.963 

13MW-02 9.1 9.72 4.644 5.076 

13MW-05 7.3 8.76 3.687 5.073 

13MW-06 6.4 8.19 2.899 5.291 

13MW-07 7.9 8.61 5.762 2.848 

16BH-03 5.7 5.07 4.098 0.972 

16BH-04 6.1 4.52 2.887 1.633 

16BH-05 6.1 4.10 2.846 1.254

16BH-06 5.5 5.62 5.055 0.565 

16BH-07 6.1 4.95 3.105 1.845

16BH-10 6.1 5.35 3.425 1.925 

16BH-11 6.1 4.73 3.264 1.466 

16BH-12 6.1 5.63 4.199 1.431 

16BH-13 6.1 6.14 3.897 2.243 

16BH-14 6.1 5.82 4.016 1.804 

D-8.0 Quality Assurance/Quality Control 

Samples were uniquely labeled and control was maintained through use of chain of custody 
forms.  Samples were collected in laboratory supplied containers and preserved as directed by 
the laboratory.
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Appendix E 
Analytical Tables and Laboratory Certificates 

  





Table E1:  PHC Concentrations in Groundwater for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH*

20 20 20 20 N/A N/A N/A N/A 20 / 20

350 200 110 120 N/A 11 3.1 N/A N/A

ID DUP Date (dd-mmm-yr) Benzene Toluene Ethylbenzene Xylenes MtBE F1 F2 F3 mTPH Resemblance

02MW-06 24-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

02MW-06 LD 24-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 N/A N/A N/A N/A

13MW-01 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-02 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-05 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.27 0.3 LO

13MW-06 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-07 24-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

13MW-09 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.06 <0.1 N/A

16BH-03 24-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

16BH-04 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.4 0.4 OP FO.LO

16BH-05 25-Aug-16 <0.001 0.001 <0.001 <0.002 N/A <0.01 0.06 0.22 0.3 UP FO  UP LO

16BH-06 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.12 0.1 UP FO

16BH-06 LD 25-Aug-16 N/A N/A N/A N/A N/A N/A <0.05 0.09 N/A N/A

16BH-07 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.17 0.2 UP FO

16BH-10 25-Aug-16 <0.001 0.005 <0.001 <0.002 N/A <0.01 0.27 0.3 0.6 UP FO UP LO

16BH-11 LD 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 N/A N/A N/A N/A

16BH-11 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 0.06 0.6 0.7 UP FO.LO

16BH-12 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 0.11 0.1 UP FO

16BH-13 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

16BH-14 25-Aug-16 <0.001 <0.001 <0.001 <0.002 N/A <0.01 <0.05 < 0.1 <0.1 N/A

Most Conservative Adjacent Property Land Use: Commercial Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Within 10 metres of the site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (20 mg/L), No. 6 Oil / Lube Oil (20 mg/L)

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e1_phc_20161020.xls ; Template Last Modified:  13-Feb-15

Guidelines and Sample Information
BTEX and MtBE Concentrations (mg/L) Hydrocarbon Fraction Concentration (mg/L)

Tier I RBSLs

Tier I ESLs - Shallow Groundwater Contact

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e1_phc_20161020.xls





Table E2:  PHC Concentrations in Soil for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*

2.5 10000 10000 110 N/A N/A N/A N/A 4000 / 10000

18 250 300 350 320 260 1700 3300 N/A

ID DUP Date (dd-mmm-yr) Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

02BH-01 SA1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

02BH-01 SA3 2002 2.1-2.7 nd nd nd nd nd nd nd N/A nd -

02MW-01 SA1 2002 0.15-0.75 nd 0.032 0.237 0.651 22 280 350 N/A 650 FO.LO

02MW-01 SA7 2002 4.0-4.3 nd nd nd nd nd nd 19 N/A nd LO

02MW-02 SA1 2002 0.15-0.75 nd nd nd nd nd nd nd N/A nd -

02MW-02 SA9 2002 5.2-5.8 nd nd nd nd nd 120 280 N/A 400 LO. PAH?

02MW-03 SA2 2002 0.75-1.0 nd nd nd nd nd 51 220 N/A 270 FO/LO

02MW-03 SA6 2002 3.4-4.0 nd nd nd nd nd nd nd N/A nd -

02MW-04 SA10 2002 5.5-6.1 nd nd nd nd nd nd nd N/A nd -

02MW-04 SA2 FD 2002 0.45-1.0 nd nd nd nd nd nd 34 N/A 34 -

02MW-04 SA2 LD 2002 0.45-1.0 nd nd nd nd nd nd 36 N/A 36 -

02MW-04 SA2 2002 0.45-1.0 nd nd nd nd nd nd 40 N/A 40 LO

02MW-05 SA2 2002 0.75-1.1 nd nd nd nd nd 35 86 N/A 120 -

02MW-05 SA4A 2002 2.1-2.7 nd 0.115 nd 0.242 7.1 390 670 N/A 1100 G.LO.PAH?

02MW-06 SA1 LD 2002 0.3-0.9 nd nd nd nd nd nd 20 N/A nd -

02MW-06 SA1 2002 0.3-0.9 nd nd nd nd nd nd 18 N/A nd LO

02MW-06 SA8 2002 4.6-5.2 nd nd nd nd nd nd nd N/A nd -

02MW-07 SA1 FD 2002 0.3-0.9 nd nd nd nd nd nd 29 N/A nd -

02MW-07 SA1 2002 0.3-0.9 nd nd nd nd nd nd 35 N/A 35 -

02MW-07 SA6 2002 3.3-3.9 nd nd nd nd nd nd 39 N/A 39 -

06BH-04 SA9 5-Apr-06 1.8-2.4 0.1 0.46 1.6 7.2 36 1100 1100 N/A 2200 -

06BH-05 SS7 31-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 4 460 220 N/A 680 -

06BH-07 SS7 30-Mar-06 4.0-4.6 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

06BH-09 SA10 28-Mar-06 6.4-7.0 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

06BH-12 SA9 22-Mar-06 5.2-5.8 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

06BH-13 SA10 28-Mar-06 5.8-6.4 <0.005 <0.05 <0.01 <0.05 <2.5 <15 <15 N/A <21 -

13MW-01 SS3 LD 30-Jan-13 0.6-1.2 N/A N/A N/A N/A N/A 28 630 N/A N/A N/A

13MW-01 SS3 30-Jan-13 0.6-1.2 0.11 0.33 0.034 0.41 5 34 570 N/A 600 OP(FO/LO) PAH?

13MW-01 SS8 30-Jan-13 3.6-4.2 0.054 0.14 0.17 0.47 <2.5 530 2800 N/A 3400 OP(FO/LO) PAH? F4?

13MW-02 SS2 LD 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 N/A N/A N/A N/A N/A N/A

13MW-02 SS2 30-Jan-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 47 770 N/A 820 OP(FO/LO) PAH?

13MW-02 SS6 30-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 10 135 N/A 140 LO

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - for Samples < 1.5 mbgs

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e2_phc_20170117.xls



Table E2:  PHC Concentrations in Soil for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*

2.5 10000 10000 110 N/A N/A N/A N/A 4000 / 10000

18 250 300 350 320 260 1700 3300 N/A

ID DUP Date (dd-mmm-yr) Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - for Samples < 1.5 mbgs

13MW-03 SS10 30-Jan-13 5.5-6.1 <0.025 <0.025 <0.025 <0.050 <2.5 24 340 N/A 360 OP(FO/LO) PAH?

13MW-03 SS7 30-Jan-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-04 SS10 31-Jan-13 6.0-6.6 <0.025 <0.025 <0.025 <0.050 <2.5 64 810 N/A 870 OP(FO/LO) PAH?

13MW-04 SS2 31-Jan-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-05 SS8 31-Jan-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 48 N/A 48 LO. UP(FO/LO) 

13MW-06 SS3 1-Feb-13 1.5-2.1 <0.025 <0.025 <0.025 <0.050 <2.5 51 990 N/A 1000 OP(FO/LO) PAH?

13MW-06 SS8 1-Feb-13 4.6-5.2 <0.025 0.19 <0.025 <0.050 <2.5 800 4400 N/A 5200 OP(FO/LO) PAH? F4?

13MW-07 SS8 1-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-08 SS6 1-Feb-13 3.3-3.9 <0.025 <0.025 <0.025 <0.050 <2.5 <10 49 N/A 49 LO

13MW-09 SS3 LD 4-Feb-13 1.2-1.8 N/A N/A N/A N/A N/A <10 25 N/A N/A N/A

13MW-09 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 20 N/A 20 LO

13MW-09 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-10 SS1 4-Feb-13 0.0-0.6 <0.025 <0.025 <0.025 <0.050 <2.5 <10 52 N/A 52 OP(FO/LO). PLO

13MW-10 SS7 4-Feb-13 3.6-4.2 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-11 SS8 4-Feb-13 4.2-4.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 < 15 N/A <15 N/A

13MW-12 SS10 4-Feb-13 5.5-6.1 <0.025 <0.025 <0.025 0.23 <2.5 140 2740 N/A 2900 LO. PAH? F4?

13MW-12 SS3 4-Feb-13 1.2-1.8 <0.025 <0.025 <0.025 <0.050 <2.5 <10 17 N/A 17 LO

13SVP-09 SS7 24-Sep-13 3.70 <0.02 <0.05 <0.02 <0.05 110 1300 920 N/A 2300 WFO

13SVP-11 SS5 24-Sep-13 2.40 <0.005 <0.05 <0.01 <0.05 <2.5 <12 18 N/A <21 ND

16BH-01 16-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 20 191 N/A 210 OP FO.LR, F4?

16BH-01 16-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 26 N/A 26 LO

16BH-01 16-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 24 N/A 24 PLO

16BH-01 LD 16-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 25 N/A N/A N/A

16BH-01 16-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 53 N/A 53 LO, F4?

16BH-01 16-Aug-16 4.80-5.40 <0.03 <0.03 <0.03 <0.05 12 760 520 N/A 1300 WFO UP FO.LO PLO

16BH-02 16-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-02 16-Aug-16 1.20-1.80 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-02 16-Aug-16 2.40-3.00 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-02 16-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 20 440 N/A 460 PLO. PAH

16BH-02 16-Aug-16 4.80-5.40 <0.03 0.09 <0.03 <0.05 <3 <10 89 N/A 90 UP.FO.  PLO

16BH-03 LD 16-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A N/A N/A
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Table E2:  PHC Concentrations in Soil for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*

2.5 10000 10000 110 N/A N/A N/A N/A 4000 / 10000

18 250 300 350 320 260 1700 3300 N/A

ID DUP Date (dd-mmm-yr) Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - for Samples < 1.5 mbgs

16BH-03 16-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-03 16-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-03 16-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-03 16-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-03 16-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-04 18-Aug-16 0.60-1.20 0.07 0.23 0.05 0.54 4 <50 718 N/A 720 LO, F4?

16BH-04 18-Aug-16 1.20-1.80 <0.03 0.05 <0.03 0.11 <3 45 310 N/A 350 OP FO.LO PAH F4?

16BH-04 18-Aug-16 2.40-3.00 <0.03 <0.03 <0.03 <0.05 <3 31 460 N/A 490 OP FO.LO PAH F4?

16BH-04 18-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 48 N/A 48 PLO

16BH-04 18-Aug-16 4.80-5.40 <0.03 <0.03 <0.03 <0.05 <3 <10 130 N/A 130 UP FO.LO

16BH-04 LD 18-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 240 N/A N/A N/A

16BH-04 18-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 280 N/A 280 OP UP FO.LO

16BH-05 19-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 25 896 N/A 920 LO, F4?

16BH-05 19-Aug-16 0.60-1.20 0.04 0.05 <0.03 0.1 <3 30 700 N/A 730 LO, F4?

16BH-05 19-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 190 N/A 190 LO, F4?

16BH-05 19-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 140 N/A 140 LO PAHs

16BH-06 22-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 68 N/A 68 LO PAHs

16BH-06 22-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-06 22-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-06 22-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 <10 26 N/A 26 PLO PAHs

16BH-06 22-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-07 17-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 <10 25 N/A 25 PLO

16BH-07 17-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 87 N/A 87 PLO  UP FO.LO

16BH-07 17-Aug-16 2.10-2.70 <0.03 <0.03 <0.03 <0.05 <3 <10 52 N/A 52 LO

16BH-07 17-Aug-16 3.90-4.50 <0.03 <0.03 <0.03 <0.05 <3 <10 42 N/A 42 LO

16BH-07 17-Aug-16 5.10-5.70 <0.03 <0.03 <0.03 <0.05 <3 <10 71 N/A 71 LO UP FO.LO

16BH-08 18-Aug-16 0-0.60 0.08 0.21 0.03 0.32 8 73 715 N/A 790 UP FO.LO  LO F4?

16BH-08 18-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 0.06 <3 160 3230 N/A 3400 OP FO.LO PAH F4?

16BH-08 18-Aug-16 1.80-2.40 <0.03 0.07 <0.03 0.14 4 96 1310 N/A 1400 OP FO.LO PAH F4?

16BH-08 18-Aug-16 2.40-3.00 <0.03 <0.03 <0.03 <0.05 <3 <10 41 N/A 41 LO

16BH-08 18-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 21 N/A 21 PLO

16BH-08 18-Aug-16 4.20-4.80 8.3 17 6.1 39 78 540 1800 N/A 2400 OP FO.LO PAH F4?
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Table E2:  PHC Concentrations in Soil for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*

2.5 10000 10000 110 N/A N/A N/A N/A 4000 / 10000

18 250 300 350 320 260 1700 3300 N/A

ID DUP Date (dd-mmm-yr) Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - for Samples < 1.5 mbgs

16BH-08 18-Aug-16 5.40-6.00 0.14 0.2 0.15 0.69 <3 130 500 N/A 630 OP FO.LO PAH F4?

16BH-09 19-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-09 19-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-09 19-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-09 LD 19-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A N/A N/A

16BH-09 19-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-09 LD 19-Aug-16 5.40-6.00 N/A N/A N/A N/A N/A <10 < 20 N/A N/A N/A

16BH-09 19-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-10 17-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 <10 266 N/A 270 LO UP FO.LO

16BH-10 17-Aug-16 1.20-1.80 <0.03 <0.03 <0.03 <0.05 <3 <10 177 N/A 180 LO UP FO.LO

16BH-10 17-Aug-16 2.40-3.00 <0.03 <0.03 <0.03 <0.05 <3 <10 84 N/A 84 LO

16BH-10 17-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 74 N/A 74 LO

16BH-10 17-Aug-16 4.80-5.40 <0.03 <0.03 <0.03 <0.05 <3 <10 45 N/A 45 OP FO.LO

16BH-10 LD 17-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 14 380 N/A N/A N/A

16BH-10 17-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 300 N/A 310 OP UP FO.LO

16BH-11 17-Aug-16 0.60-1.20 <0.03 0.04 <0.03 0.1 <3 40 236 N/A 270 OP LR.FO

16BH-11 17-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 198 N/A 200 LO  UP FO.LO

16BH-11 17-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 260 N/A 260 LO

16BH-11 17-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 24 560 N/A 590 LO PAH

16BH-11 17-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 21 400 N/A 420 OP UP FO.LO

16BH-12 19-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 100 N/A 100 LO PAHs

16BH-12 19-Aug-16 1.80-2.40 <0.03 <0.03 <0.03 <0.05 <3 <10 25 N/A 25 LO

16BH-12 19-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 13 224 N/A 240 PLO PAHs

16BH-12 19-Aug-16 4.20-4.80 <0.03 <0.03 <0.03 <0.05 <3 <10 31 N/A 31 PLO PAHs

16BH-12 19-Aug-16 5.40-6.00 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-13 18-Aug-16 0-0.30 <0.03 <0.03 <0.03 <0.05 <3 <10 27 N/A 27 LO

16BH-13 18-Aug-16 0.90-1.50 <0.03 <0.03 <0.03 <0.05 <3 <10 20 N/A 20 LO

16BH-13 LD 18-Aug-16 2.10-2.70 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A N/A N/A

16BH-13 18-Aug-16 2.10-2.70 <0.03 <0.03 <0.03 <0.05 <3 <10 < 20 N/A <20 N/A

16BH-13 18-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 126 N/A 130 UP FO.LO LO

16BH-13 18-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 110 N/A 110 UP FO.LO LO

16BH-13 18-Aug-16 4.80-5.40 <0.03 <0.03 <0.03 <0.05 <3 <10 100 N/A 100 OP FO.LO LO
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Table E2:  PHC Concentrations in Soil for  Property Conditions

Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH*

2.5 10000 10000 110 N/A N/A N/A N/A 4000 / 10000

18 250 300 350 320 260 1700 3300 N/A

ID DUP Date (dd-mmm-yr) Depth (mbgs) Benzene Toluene Ethylbenzene Xylenes F1 F2 F3 F4 mTPH Resemblance

Guidelines and Sample Information
BTEX Concentration (mg/kg) Hydrocarbon Fraction Concentration (mg/kg)

Tier I RBSLs

Tier I ESLs - for Samples < 1.5 mbgs

16BH-14 18-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 <10 36 N/A 36 LO

16BH-14 18-Aug-16 1.20-1.80 <0.03 <0.03 <0.03 <0.05 <3 <10 23 N/A 23 LO

16BH-14 18-Aug-16 2.40-3.00 <0.03 <0.03 <0.03 <0.05 <3 <10 39 N/A 39 LO

16BH-14 LD 18-Aug-16 5.10-5.70 <0.03 <0.03 <0.03 <0.05 <3 N/A N/A N/A N/A N/A

16BH-14 18-Aug-16 5.10-5.70 <0.03 <0.03 <0.03 <0.05 <3 47 530 N/A 570 OP FO.LO LO F4?

16BH-14 18-Aug-16 5.70-6.30 <0.03 <0.03 <0.03 <0.05 <3 <10 154 N/A 160 LO

16BH-15 18-Aug-16 0-0.60 <0.03 <0.03 <0.03 <0.05 <3 <50 909 N/A 910 LO, F4?

16BH-15 18-Aug-16 0.60-1.20 <0.03 <0.03 <0.03 <0.05 <3 <10 22 N/A 22 LO

16BH-15 18-Aug-16 1.80-2.30 <0.03 <0.03 <0.03 <0.05 <3 <10 87 N/A 87 LO

16BH-15 18-Aug-16 3.00-3.60 <0.03 <0.03 <0.03 <0.05 <3 <10 33 N/A 33 LO

16BH-15 18-Aug-16 3.60-4.20 <0.03 <0.03 <0.03 <0.05 <3 <10 49 N/A 49 UP FO.LO  LO

16BH-15 18-Aug-16 4.80-5.40 <0.03 <0.03 <0.03 <0.05 <3 <10 100 N/A 100 LO
Most Conservative Adjacent Property Land Use: Commercial Depth of Soil Impact:  Varies (0 to greater than 1.5 mbgs)
Water Use:  Non-potable Depth of Groundwater:  Unknown / Varies
Soil Type:  Coarse-grained Distance to Nearest Surface Water Body:  Within 10 metres of the site (Marine and Freshwater)
*Product Type:  Diesel / No. 2 Fuel Oil (4000 mg/kg), No. 6 Oil / Lube Oil (10000 mg/kg)
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

BH6 SS5 BH5 SS7 BH8 SS8 BH12 SA9 BH13 SA10 MW2 SA9 MW5 SA4A 13MW-01 SS8 13MW-02 SS6

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE -- 0.74 1.4 <0.01 0.08 <0.01 0.9 3.9 16 0.030
Acenaphthylene -- -- -- 0.06 0.02 <0.01 <0.01 <0.01 0.65 2.40 0.45 0.017
Anthracene -- 37000 AE 32 CCME 1.7 3.4 <0.01 0.17 <0.01 4.7 11 15 0.086
Fluoranthene -- 5300 AE 180 CCME 7.4 17 0.02 0.72 <0.01 13 67 43 0.32
Fluorene -- 4100 AE -- 0.82 1.3 <0.01 0.09 <0.01 1.2 4.7 11 0.033
Naphthalene -- 25 AE 22 CCME 0.25 0.42 <0.01 0.06 <0.01 0.32 1.9 5.2 0.029
Phenanthrene -- -- 50 CCME 6.7 17 0.02 0.61 <0.01 11 51 93 0.42
Pyrene -- 3200 AE 100 CCME 6.8 15 0.02 0.63 <0.01 11 52 53 0.25
Perylene -- -- -- na na na na na 1.1 6.2 2.8 0.032
1-Methylnaphthalene -- -- -- na na na na na 0.21 1.6 11 0.043
2-Methylnaphthalene -- -- -- na na na na na 0.24 1.9 12 0.042
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME 3.5 7 0.01 0.27 <0.01 4.6 27 22 0.2
Benzo[a]pyrene 1 -- 72 CCME 3.5 6.4 <0.01 0.24 <0.01 4.3 25 14 0.12
Benzo[b]fluoranthene 0.1 -- 10² CCME 3.6 7.2 0.01 0.22 <0.01 3.2 20 11 0.099
Benzo[ghi]perylene 0.01 -- -- 2.1 3.8 <0.01 0.14 <0.01 2.1 11 7.0 0.10
Benzo[j]fluoranthene 0.1 -- 10² CCME na na na na na na na 7.1 0.068
Benzo[k]fluoranthene 0.1 -- 10² CCME 1.9 4 0.01 0.18 <0.01 3.2 20 6 0.053
Chrysene 0.01 -- -- 3.3 6.8 <0.01 0.28 <0.01 4.6 26 24 0.19
Dibenz[a,h]anthracene 1 -- 10 CCME 0.48 1.1 <0.01 0.03 <0.01 0.4 3.1 2.1 0.019
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME 2.2 4.2 <0.01 0.14 <0.01 2.5 13 5.9 0.063

B(a)P TPE1 - 5.3 CCME -- 15.46 29.54 0.04 1.07 0.04 18.35 109.41 64.83 0.57

Sample Depth (mbgs) 3.00 4.30 2.40 5.50 6.10 5.2-5.8 2.1-2.7 3.6-4.2 4.2-4.8
Sample Date 2006 2006 2006 2006 2006 2002 2002 30-Jan-13 30-Jan-13

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE Commercial

Concentration (mg/kg)

Sample IdentificationB(a)P 
PEF SQGHH Commercial
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

13MW-02 SS6 
LD 13MW-03 SS10 13MW-04 SS10 13MW-05 SS8 13MW-06 SS8 13MW-07 SS8 13MW-08 SS6 13MW-09 SS3 13MW-10 GS1

0.046 1.8 9.1 31 0.032 <0.010 0.24 0.02 <0.010
0.024 1.1 1.3 0.54 0.017 <0.010 0.075 0.016 <0.010
0.13 9.9 23 68 0.06 <0.010 0.4 0.051 <0.010
0.4 37 77 200 0.29 <0.010 2.9 0.31 0.032

0.047 2.3 10 28 0.04 <0.010 0.25 0.022 <0.010
0.044 0.53 6.9 6.1 0.062 <0.010 0.25 0.016 <0.010
0.36 19 87 250 0.22 <0.010 2.2 0.22 0.024
0.27 28 56 160 0.3 <0.010 2.5 0.27 0.028

0.043 3 5.2 15 0.043 <0.010 0.26 0.033 <0.010
0.0 0.34 2.0 3.7 0.04 <0.010 0.075 <0.010 0.011

0.046 0.39 2.9 4.8 0.042 <0.010 0.11 <0.010 0.017

0.23 15 27 60 0.14 <0.010 1.3 0.16 0.017
0.15 12 21 55 0.13 <0.010 0.96 0.12 0.012
0.12 9.2 15 44 0.12 <0.010 0.76 0.096 0.011
0.1 6 11 32 0.09 <0.010 0.6 0.083 <0.010

0.084 5.9 9.3 27 0.061 <0.010 0.41 0.054 <0.010
0.066 5.6 9 26 0.064 <0.010 0.41 0.054 <0.010

0.2 13 25 58 0.16 <0.010 1.2 0.16 0.022
0.023 1.9 2.8 7.7 0.023 <0.010 0.14 0.021 <0.010
0.079 5.3 10 29 0.07 <0.010 0.5 0.073 <0.010

0.70 54.57 93.57 246.60 0.60 0.04 4.37 0.56 0.06

4.2-4.8 5.5-6.1 6.0-6.6 4.2-4.8 4.6-5.2 4.2-4.8 3.3-3.9 1.2-1.8 0-0.6
30-Jan-13 30-Jan-13 31-Jan-13 31-Jan-13 1-Feb-13 1-Feb-13 1-Feb-13 4-Feb-13 4-Feb-13

Sample Identification

Concentration (mg/kg)
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

13MW-11 SS3 13MW-12 SS10 16BH-01 16BH-01  LD 16BH-01 16BH-01 16BH-01 16BH-02 16BH-02

<0.010 6 <0.01 <0.01 <0.01 0.02 0.40 <0.01 <0.01
<0.010 1.1 <0.01 <0.01 <0.01 <0.01 0.13 <0.01 0.03
<0.010 10 <0.01 <0.01 <0.01 0.08 1.3 <0.01 <0.01
<0.010 53 0.02 0.01 0.03 0.31 12 <0.01 0.01
<0.010 7.7 <0.01 <0.01 <0.01 0.02 0.43 <0.01 <0.01
<0.010 10 0.03 0.03 <0.01 0.03 0.19 <0.01 <0.01
<0.010 52 0.06 0.06 0.02 0.25 4.3 <0.01 <0.01
<0.010 43 0.02 0.02 0.03 0.28 9.3 <0.01 <0.01
<0.010 3.9 <0.01 <0.01 <0.01 0.04 1.1 <0.01 <0.01
<0.010 1.8 0.08 0.09 <0.01 0.05 0.37 <0.01 <0.01
<0.010 2.1 0.12 0.12 0.01 0.06 0.32 <0.01 <0.01

<0.010 22 0.01 0.01 0.02 0.16 4.8 <0.01 <0.01
<0.010 13 <0.01 <0.01 0.01 0.16 4.2 <0.01 <0.01
<0.010 10 0.01 0.01 0.01 0.12 3.3 <0.01 <0.01
<0.010 7.6 0.02 0.02 0.01 0.10 2.3 <0.01 <0.01
<0.010 5.9 <0.01 <0.01 <0.01 0.07 1.8 <0.01 <0.01
<0.010 5.8 <0.01 <0.01 <0.01 0.07 1.8 <0.01 <0.01
<0.010 21 0.03 0.03 0.02 0.17 4.6 <0.01 <0.01
<0.010 2.1 <0.01 <0.01 <0.01 0.03 0.56 <0.01 <0.01
<0.010 6.7 <0.01 <0.01 0.01 0.09 2.2 <0.01 <0.01

0.04 61.28 0.04 0.04 0.06 0.73 18.66 0.04 0.04

1.2-1.8 5.5-6.1 0.6-1.2 0.6-1.2 1.8-2.4 3.0-3.6 4.8-5.4 0-0.6 1.2-1.8
4-Feb-13 4-Feb-13 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16

Sample Identification

Concentration (mg/kg)
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-02 16BH-02 16BH-03 16BH-03 16BH-03 16BH-03 16BH-03 16BH-04 16BH-04

<0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 0.4 0.22
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.2 0.07
<0.01 0.06 <0.01 <0.01 <0.01 0.02 0.01 1.1 1.6
0.03 0.28 <0.01 0.02 <0.01 0.08 0.06 4.8 4.8

<0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.5 0.35
<0.01 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 0.6 0.12
0.02 0.25 0.01 0.02 <0.01 0.05 0.04 3.3 2.4
0.03 0.29 <0.01 0.01 <0.01 0.06 0.05 3.8 3.7

<0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 0.4 0.22
<0.01 0.12 0.02 0.01 <0.01 <0.01 <0.01 0.5 0.15
<0.01 0.13 0.03 0.02 <0.01 <0.01 <0.01 0.6 0.11

0.01 0.20 <0.01 <0.01 <0.01 0.03 0.02 2.1 1.3
0.02 0.17 <0.01 <0.01 <0.01 0.03 0.02 1.3 0.88
0.01 0.14 <0.01 0.01 <0.01 0.02 0.02 1.2 0.75
0.01 0.11 <0.01 0.01 <0.01 0.02 0.01 0.8 0.53

<0.01 0.09 <0.01 <0.01 <0.01 0.01 <0.01 0.7 0.42
<0.01 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 0.7 0.42
0.01 0.23 <0.01 0.01 <0.01 0.03 0.02 2.0 1.1

<0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 0.15
<0.01 0.09 <0.01 <0.01 <0.01 0.02 0.01 0.8 0.48

0.09 0.79 0.04 0.04 0.04 0.13 0.09 6.23 4.15

2.4-3.0 4.8-5.4 0.6-1.2 1.8-2.4 3.0-3.6 4.2-4.8 5.4-6.0 0.6-1.2 2.4-3.0
16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 18-Aug-16 18-Aug-16

Concentration (mg/kg)

Sample Identification
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-04 16BH-04 16BH-05 16BH-05 16BH-05 16BH-06 16BH-06 16BH-06 16BH-06 

0.03 1.0 <0.2 0.59 0.44 0.10 0.01 0.04 0.22
0.02 <0.01 <0.2 0.06 0.04 0.06 <0.01 0.07 0.17
0.08 0.78 0.4 1.7 0.96 0.40 0.06 0.29 0.73
0.23 5.4 2.2 7.0 4.2 2.5 0.47 0.92 3.3
0.05 0.73 <0.2 0.63 0.50 0.09 0.01 0.10 0.32
0.10 0.41 <0.2 0.13 0.22 0.02 <0.01 0.08 0.09
0.20 6.4 1.7 5.6 4.0 1.6 0.20 0.85 2.8
0.19 4.2 1.7 6.1 4.0 2.3 0.38 0.84 2.8
0.02 0.29 0.3 0.75 0.45 0.27 0.05 0.10 0.43
0.04 0.23 <0.2 0.11 0.11 0.02 <0.01 0.02 0.07
0.05 0.30 <0.2 0.12 0.13 0.02 <0.01 0.04 0.06

0.08 1.8 0.9 3.0 2.0 1.2 0.22 0.43 1.6
0.06 1.1 0.9 3.2 2.0 1.2 0.18 0.40 1.8
0.06 1.1 0.7 2.7 1.6 0.86 0.14 0.31 1.3
0.04 0.63 0.7 1.8 1.1 0.62 0.12 0.23 0.95
0.04 0.52 0.4 1.4 0.84 0.48 0.08 0.17 0.79
0.03 0.52 0.4 1.4 0.85 0.48 0.08 0.17 0.82
0.09 1.8 0.9 2.7 1.9 1.1 0.19 0.39 1.3

<0.01 0.16 <0.2 0.52 0.32 0.18 0.03 0.06 0.27
0.02 0.53 0.5 1.6 0.94 0.54 0.09 0.20 0.89

0.27 5.19 3.92 14.33 8.92 5.26 0.82 1.78 7.90

3.6-4.2 4.8-5.4 0-0.60 1.80-2.40 3.00-3.60 0.60-1.20 1.80-2.40 3.00-3.60 4.20-4.80
18-Aug-16 18-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 22-Aug-16 22-Aug-16 22-Aug-16 22-Aug-16

Sample Identification

Concentration (mg/kg)
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-06 16BH-07 16BH-07 16BH-07 16BH-07 16BH-07 16BH-08 16BH-08 16BH-08

0.05 <0.01 0.08 0.03 0.01 0.09 <0.2 3.7 0.0
0.04 <0.01 0.26 <0.01 <0.01 <0.01 <0.2 0.9 <0.01
0.28 0.03 1.5 0.12 0.04 0.03 0.5 7.4 0.08
1.1 0.18 8.0 0.53 0.23 0.09 3.0 44 0.45

0.07 <0.01 0.41 0.04 <0.01 0.02 <0.2 3.9 0.02
0.03 <0.01 0.02 0.03 0.02 0.28 0.3 1 0.02
0.85 0.08 4.3 0.35 0.11 0.08 1.7 44 0.27
1.0 0.14 6.2 0.46 0.21 0.10 2.4 37 0.33

0.12 0.02 0.64 0.05 0.05 0.03 0.3 4.4 0.04
0.02 <0.01 0.04 0.03 0.03 0.05 0.4 0.8 0.01
0.02 0.02 0.03 0.05 0.04 0.03 0.5 1 0.02

0.58 0.08 3.9 0.28 0.15 0.05 1.5 19 0.21
0.51 0.08 3.1 0.22 0.17 0.05 1.1 18 0.14
0.38 0.06 1.9 0.17 0.12 0.04 0.9 15 0.13
0.29 0.05 1.1 0.13 0.11 0.05 0.8 10 0.09
0.22 0.04 1.4 0.11 0.08 0.02 0.6 7.6 0.07
0.23 0.04 1.3 0.10 0.07 0.02 0.5 8.3 0.07
0.49 0.08 3.6 0.28 0.15 0.05 1.5 18 0.20
0.08 0.01 0.40 0.03 0.03 <0.01 <0.2 3.0 0.03
0.26 0.04 1.2 0.11 0.09 0.03 0.6 <10 0.08

2.29 0.35 13.55 0.99 0.76 0.22 4.90 80.31 0.69

5.40-6.00 0-0.6 0.6-1.2 2.1-2.7 3.9-4.5 5.1-5.7 0-0.6 1.8-2.4 3.0-3.6
22-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16

Sample Identification

Concentration (mg/kg)
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-08 16BH-08 16BH-09 16BH-09 16BH-09 16BH-09 LD 16BH-09 16BH-09 16BH-10

8.4 2.9 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.19
16 1.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.29
30 5 0.03 0.03 0.02 0.02 0.02 <0.01 0.83
71 9.2 0.20 0.15 0.12 0.11 0.12 0.03 8.4
20 4.1 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.22
87 14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.12
81 11 0.14 0.10 0.09 0.06 0.07 0.03 2.9
60 6.3 0.15 0.11 0.10 0.09 0.09 0.03 7.1
5.8 0.55 0.02 0.01 0.02 0.01 0.02 <0.01 0.84
11 4.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.13
17 6.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.14

34 4.4 0.08 0.06 0.06 0.06 0.08 0.02 4.2
28 2.4 0.09 0.06 0.07 0.06 0.09 <0.02 3.5
20 1.6 0.07 0.05 0.05 0.05 0.08 0.01 2.5
12 1.0 0.05 0.04 0.04 0.04 0.05 <0.01 1.6
12 1.0 0.04 0.02 0.03 0.03 0.04 <0.01 1.6
11 1.1 0.04 0.02 0.03 0.03 0.04 <0.01 1.6
27 3.4 0.08 0.06 0.06 0.06 0.08 0.01 3.6
4.6 <0.4 0.01 <0.01 0.01 0.01 0.01 <0.01 0.52
12 <1 0.05 0.03 0.03 0.03 0.05 <0.01 1.6

125.67 10.51 0.39 0.25 0.30 0.27 0.39 0.06 15.67

4.2-4.8 5.4-6.0 0.60-1.20 1.80-2.40 3.00-3.60 3.00-3.60 4.20-4.80 5.40-6.00 0-0.6
18-Aug-16 18-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 17-Aug-16

Concentration (mg/kg)

Sample Identification
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-10 16BH-10 16BH-10 16BH-10 16BH-10  LD 16BH-11 16BH-11 16BH-11 16BH-11

0.24 0.09 0.02 0.01 0.02 0.11 0.15 0.08 0.17
0.07 0.03 <0.02 <0.01 0.03 <0.1 0.07 0.04 0.30
0.95 0.40 0.25 <0.01 0.02 0.28 0.38 0.34 2.0
5.7 1.9 1.2 0.03 0.05 2.1 3.6 2.3 17

0.29 0.10 0.08 <0.01 <0.01 0.13 0.11 0.07 0.33
0.08 0.05 0.04 <0.01 <0.01 0.39 0.12 0.09 0.22
3.2 1.0 0.69 <0.03 <0.04 1.2 1.4 1.2 1.8
5 1.7 1.1 0.04 0.06 1.7 3.3 2.1 12

0.69 0.20 0.12 <0.01 <0.01 0.23 0.43 0.25 1.9
0.09 0.07 0.05 <0.01 <0.01 0.89 0.15 0.10 0.15
0.09 0.07 0.05 <0.01 <0.01 1.3 0.19 0.13 0.17

3.9 1.2 0.77 0.01 0.03 1.5 1.7 1.2 7.6
3.4 0.95 0.55 <0.01 0.01 0.83 1.7 0.97 7.1
2.2 0.65 0.40 <0.01 0.01 1.1 1.3 0.74 4.2
1.4 0.45 0.27 <0.01 <0.01 0.64 0.93 0.61 3.3
1.4 0.49 0.27 <0.01 <0.01 0.58 0.74 0.44 2.7
1.4 0.46 0.27 <0.01 <0.01 0.54 0.65 0.38 2.6
3.4 0.99 0.66 <0.01 0.02 1.7 1.7 1.2 6.4

0.50 0.20 0.10 <0.01 <0.01 0.18 0.24 0.14 0.87
1.4 0.48 0.28 <0.01 <0.01 0.59 0.84 0.55 3.3

14.93 4.48 2.57 0.04 0.06 4.39 7.47 4.38 30.32

1.2-1.8 2.4-3.0 3.6-4.2 4.8-5.4 4.8-5.4 0.6-1.2 1.8-2.4 3.0-3.6 4.2-4.8
17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16

Concentration (mg/kg)

Sample Identification
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-12 16BH-12 16BH-12 16BH-12 16BH-12 16BH-13 16BH-13 16BH-13 16BH-13

0.05 0.01 1.4 0.32 <0.01 <0.01 <0.01 0.13 0.04
<0.01 <0.01 0.11 0.01 <0.01 <0.01 <0.01 0.05 <0.01
0.15 0.03 2.6 0.95 0.01 0.03 0.01 0.34 0.03
0.58 0.14 10 3.2 0.12 0.16 0.09 1.5 0.20
0.04 0.01 1.5 0.39 <0.01 <0.01 <0.01 0.19 0.03
0.02 <0.01 0.60 0.13 <0.01 <0.01 <0.01 0.06 0.02
0.59 0.11 10 3.6 0.05 0.07 0.05 1.2 0.15
0.55 0.11 10 2.6 0.10 0.13 0.07 1.3 0.21
0.06 0.01 1.0 0.23 0.01 0.02 <0.01 0.12 0.03
0.01 <0.01 0.35 0.09 <0.01 <0.01 <0.01 0.05 0.02
0.02 <0.01 0.39 0.11 <0.01 <0.01 <0.01 0.06 0.01

0.32 0.06 5.5 1.4 0.06 0.09 0.04 0.87 0.07
0.27 0.05 4.5 1.1 0.06 0.08 0.04 0.55 0.06
0.18 0.04 3.4 0.85 0.05 0.07 0.03 0.43 0.05
0.16 0.03 2.4 0.55 0.04 0.06 0.02 0.28 0.04
0.11 0.02 1.9 0.50 0.03 0.04 0.02 0.27 0.04
0.11 0.02 2.0 0.52 0.03 0.04 0.02 0.27 0.03
0.29 0.06 4.9 1.3 0.06 0.09 0.04 0.72 0.08
0.04 <0.01 0.68 0.15 <0.01 0.02 <0.01 0.09 <0.01
0.13 0.03 2.2 0.49 0.03 0.05 0.02 0.26 0.03

1.20 0.22 20.26 4.93 0.26 0.39 0.18 2.58 0.26

0.60-1.20 1.80-2.40 3.00-3.60 4.20-4.80 5.40-6.00 0.9-1.5 2.1-2.7 3.6-4.2 4.8-5.4
19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16

Concentration (mg/kg)

Sample Identification
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Table E3: Polycyclic Aromatic Hydrocarbons in Soil

Non-Carcinogenic PAHs
Acenaphthene -- 8000 AE --
Acenaphthylene -- -- --
Anthracene -- 37000 AE 32 CCME
Fluoranthene -- 5300 AE 180 CCME
Fluorene -- 4100 AE --
Naphthalene -- 25 AE 22 CCME
Phenanthrene -- -- 50 CCME
Pyrene -- 3200 AE 100 CCME
Perylene -- -- --
1-Methylnaphthalene -- -- --
2-Methylnaphthalene -- -- --
Carcinogenic PAHs
Benzo[a]anthracene 0.1 -- 10 CCME
Benzo[a]pyrene 1 -- 72 CCME
Benzo[b]fluoranthene 0.1 -- 10² CCME
Benzo[ghi]perylene 0.01 -- --
Benzo[j]fluoranthene 0.1 -- 10² CCME
Benzo[k]fluoranthene 0.1 -- 10² CCME
Chrysene 0.01 -- --
Dibenz[a,h]anthracene 1 -- 10 CCME
Indeno[1,2,3-cd]pyrene 0.1 -- 10 CCME

B(a)P TPE1 - 5.3 CCME --

Sample Depth (mbgs) 
Sample Date 

1 Uncertainty factor of 3 was used as the PAH source may be creosote. 
2 Guideline is for the sum of Benzo [b+j+k]fluoranthene
1/2  the detection limit was used in B(a)P TPE calculations.

Parameter SQGE CommercialB(a)P 
PEF SQGHH Commercial

16BH-14 16BH-14 16BH-14 16BH-14  LD 16BH-14 16BH-15 16BH-15 16BH-15 16BH-15

0.07 0.05 <0.01 0.01 0.03 <0.01 0.06 0.05 0.030
0.06 <0.02 0.02 0.03 <0.01 <0.01 0.01 0.01 0.02
0.23 0.11 0.05 0.06 0.14 <0.01 0.22 0.11 0.16
1.7 0.66 0.30 0.37 0.95 <0.01 0.76 0.35 0.74

0.06 0.06 0.01 0.02 0.04 <0.01 0.08 0.04 0.05
0.07 0.02 0.01 0.01 0.02 <0.01 0.03 0.04 0.04
0.90 0.47 0.19 0.24 0.29 <0.01 0.71 0.41 0.40
1.5 0.52 0.27 0.32 0.82 <0.01 0.61 0.29 0.85

0.19 0.06 0.05 0.06 0.09 <0.01 0.08 0.04 0.08
0.02 0.02 <0.01 <0.01 0.02 <0.01 0.01 0.01 0.03
0.03 0.02 <0.01 <0.01 0.02 <0.01 0.02 0.01 0.03

1.0 0.31 0.17 0.20 0.49 <0.01 0.32 0.15 0.39
0.76 0.25 0.19 0.24 0.37 <0.01 0.33 0.17 0.33
0.55 0.2 0.17 0.20 0.32 <0.01 0.28 0.14 0.26
0.47 0.16 0.12 0.16 0.24 <0.01 0.19 0.11 0.17
0.33 0.11 0.08 0.11 0.18 <0.01 0.14 0.07 0.15
0.35 0.12 0.09 0.11 0.18 <0.01 0.15 0.08 0.14
0.87 0.28 0.16 0.19 0.38 <0.01 0.30 0.15 0.39
0.13 0.04 0.03 0.04 0.07 <0.01 0.05 0.03 0.06
0.43 0.14 0.10 0.14 0.21 <0.01 0.18 0.10 0.14

3.51 1.15 0.85 1.08 1.75 0.04 1.48 0.77 1.51

0-0.6 1.2-1.8 2.4-3.0 2.4-3.0 5.1-5.7 0.6-1.2 1.8-2.3 3.0-3.6 4.8-5.4
18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16

Sample Identification

Concentration (mg/kg)
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Commercial Residential/Parkland 16BH-02 16BH-07 16BH-09 16BH-10 16BH-14 16BH-15

Calculated Total PCB 33 1.3 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11
16-Aug-16 17-Aug-16 19-Aug-16 17-Aug-16 18-Aug-16 18-Aug-16
1.80-2.40 5.10-5.70 3.60-4.20 1.20-1.80 5.70-6.30 1.80-2.30

Table E4:  Soil PCB Concentrations

Parameter
Concentration (mg/kg)

Sampling Date
Sample Depth (mbgs)

CCME Guideline (mg/kg)
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SHGHH Commercial SQGE Commercial 16BH-02 16BH-02 LD 16BH-07 16BH-10 16BH-14 16BH-14 LD 16BH-15 16BH-09

cis-1,2-Dichloroethylene 50000 50000 <30 <30 <30 <30 48 <30 <30 <30

Tetrachloroethylene 500 34000 <30 <30 <30 31 <30 <30 <30 <30

Trichloroethylene 110 50000 <10 <10 <10 <10 50 30 <10 <10

1.80-2.40 1.80-2.40 5.10-5.70 1.20-1.80 5.70-6.30 5.70-6.30 1.80-2.30 3.60-4.20

16-Aug-16 16-Aug-16 17-Aug-16 17-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 19-Aug-16

Table E5:  Soil VOC Concentrations for Detected Parameters

Parameter
CCME Guideline (μg/kg) Concentration (μg/kg)

Sample Depth (mbgs)

Sampling Date

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e5_voc_20170116.xls





Table E6: Metals in Soil  

Elements
(mg/kg) SS1A SS2A SS3A SS3B SS3C SBH1A SBH2A SBH2A FD

(SBHX A) SBH3A SBH4A SBH4A LD SBH5A

Aluminum -- -- 9000 10000 9400 na na 10000 9400 9700 9500 8900 8800 8300
Antimony 63 OMOE 40 AE nd nd nd na na nd nd nd nd nd nd nd
Arsenic 31 CCME 26 CCME 5 6 7 na na 5 6 6 4 5 5 5
Barium 10000 CCME 2000 AE 46 60 42 na na 32 37 35 33 37 38 30
Beryllium 60 OMOE 8 AE nd nd nd na na nd nd nd nd nd nd nd
Bismuth -- -- na na na na na na na na na na na na
Boron 24000 OMOE 120 OMOE nd nd nd na na nd nd nd nd nd nd nd
Cadmium 49 CCME 22 CCME nd nd 0.4 na na 0.3 nd nd nd nd nd nd
Chromium 630 CCME 87 CCME 17 19 20 na na 22 19 16 13 15 20 13
Cobalt 250 OMOE 300 AE 8 9 9 na na 10 9 9 7 9 9 8
Copper 4000 CCME 91 CCME 30 41 51 na na 33 27 27 24 26 24 30
Iron -- -- 16000 18000 19000 na na 19000 18000 19000 15000 18000 18000 16000
Lead 260 CCME 600 CCME 24 38 80 na na 25 14 13 9.1 32 22 12
Lithium -- -- na na na na na na na na na na na na
Manganese -- -- 480 570 490 na na 510 450 430 510 510 510 400
Mercury 24 CCME 50 CCME 0.04 0.06 0.04 na na 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Molybdenum 1200 OMOE 40 AE nd nd nd na na nd nd nd nd nd nd nd
Nickel 310 CCME 89 CCME 14 15 22 na na 16 15 16 11 14 14 12
Rubidium -- -- na na na na na na na na na na na na
Selenium 125 CCME 2.9 CCME nd nd nd na na nd nd nd nd nd nd nd
Silver 490 OMOE 40 AE nd nd nd na na nd nd nd nd nd nd nd
Strontium -- -- 8 6 10 na na 11 10 10 10 12 12 11
Thallium 1 CCME 3.6 CCME nd 0.1 0.1 na na nd nd nd nd 0.1 0.1 nd
Tin 140000 USEPA 300 AE na na na na na na na na na na na na
Uranium 33 CCME 2000 CCME 0.5 0.8 0.9 na na 0.5 0.4 0.4 0.4 0.9 0.8 0.4
Vanadium 160 OMOE 130 CCME 25 35 44 na na 34 24 25 22 26 27 25
Zinc 47000 OMOE 360 CCME 69 97 1300 520 1000 130 59 58 44 52 50 48

Sampling Depth (mbgs) 0-0.15 0-0.15 0.15-0.30 0.30-0.45 0.45-0.60 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45
Sampling Date 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Concentration (mg/kg)
Sample Identification

SQGE CommercialSQGHH Commercial
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial SBH6A SBH7A SBH8A SBH9A SBH10A
SBH10A 

FD (SBHY 
A)

SBH11A SBH12A SBH12A 
LD BH8 SA1 BH8 SA1

LD BH10 SA1

9000 8200 10000 8800 8800 9100 10000 9500 10000 14400 14600 12500
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
6 < 2 5 6 5 5 6 4 5 5 5 5
34 5 34 33 33 33 41 31 33 48 47 34
nd 29 nd nd nd nd nd nd nd 0.7 0.7 0.5
na na na na na na na na na <1 <1 <1
nd nd nd nd nd nd nd nd nd 4 3 3
nd nd nd nd nd nd nd nd nd 0.2 0 <0.1
15 nd 21 18 16 15 19 17 20 29 28 15
9 8 10 8 8 8 10 8 10 10.4 10.8 9
25 24 27 30 24 24 27 28 28 33 33 28

17000 16000 20000 21000 17000 17000 20000 17000 18000 24400 25100 18500
10 10 26 46 21 19 13 9.7 21 19.3 17.7 10.5
na na na na na na na na na 18.2 18.4 17.8

460 480 490 540 430 450 480 450 490 553 571 406
0.01 0.01 0.06 0.2 0.01 0.01 0.01 0.03 0.02 na na na
nd nd nd nd nd nd nd nd nd 0.9 0.8 0.4
13 13 17 15 14 14 17 14 16 19 19 14
na na na na na na na na na 10.6 10.2 7.1
nd nd nd nd nd nd nd nd nd <1 <1 <1
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
8 9 11 17 22 20 15 5 5 35 36 23
nd nd nd nd nd nd nd nd nd <0.1 <0.1 <0.1
na na na na na na na na na 2 1 <1
0.6 1.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6
24 23 29 29 25 26 26 24 28 44 46 34
84 42 61 53 50 52 58 46 51 68 67 52

0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0.15-0.45 0-0.6 0-0.6 0-0.6
2002 2002 2002 2002 2002 2002 2002 2002 2002 20-Mar-06 29-Mar-06 23-Mar-06

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial

 

BH 11 
SA1

BH11 SA1
 LD BH12 SA2 BH12 SA2 

LD BH13 SA1 BH14 SA1 13MW-01 
SS3

13MW-01 
SS3 LD

13MW-02 
SS2

13MW-03 
SS3

13MW-05 
SS3

13MW-06 
SS3

1400 14300 13600 13500 12000 14400 8400 8900 15000 11000 11000 15000
<0.1 0.1 0.1 0.1 0.2 <0.1 3 3 2.1 <2.0 <2.0 2.9
10 5 5 6 5 4 61 63 6.3 4.5 4.8 20
56 49 53 53 51 52 110 110 150 30 30 340
0.8 0.7 0.8 0.8 1 0.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
3 3 3 4 3 3 11 10 <5.0 <5.0 <5.0 9

0.2 0.2 0.2 0.2 0.2 0.1 0.62 0.7 <0.30 <0.30 <0.30 <0.30
26 27 22 42 23 21 22 22 20 17 23 25

11.5 11.4 11.2 11 9.9 11.6 19 20 9.7 9.1 9.7 14
32 32 31 33 37 31 130 130 47 26 27 140

24100 24400 24300 26400 23300 25800 47000 49000 25000 23000 24000 37000
17.3 15.8 20.1 23.4 21.4 18.4 110 100 270 10 14 1500
21.7 21.7 19.8 20.9 18.7 20.9 17 17 16 14 17 27
614 615 566 578 585 566 300 320 510 520 490 810
na na na na na na 0.28 0.3 0.23 <0.10 <0.10 1.2
0.8 0.7 1.1 5.4 2.2 0.7 44 44 <2.0 <2.0 <2.0 3.1
18 18 16 18 17 16 89 110 15 13 17 25
11 10.6 10.5 11.3 10.8 10.2 4.6 4.9 6 4.7 6.1 10
<1 <1 <1 <1 <1 <1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.50 <0.50 <0.50 <0.50 <0.50 0.53
30 28 23 23 14 19 92 96 27 12 11 93

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.56 0.58 <0.10 <0.10 <0.10 0.14
1 1 1 2 2 2 3.5 2.8 2.6 <2.0 <2.0 36

0.9 0.9 0.8 0.8 0.9 0.8 23 23 0.54 0.56 0.51 1.3
42 43 36 36 35 44 280 370 54 37 36 35
86 85 71 77 77 82 210 190 170 52 57 350

0-0.6 0-0.6 0.6-1.2 0.6-1.2 0-0.6 0-0.6 0.6-1.2 0.6-1.2 1.5-2.1 1.2-1.8 1.2-1.8 1.5-2.1
25-Mar-03 25-Mar-06 22-Mar-06 22-Mar-06 26-Mar-06 27-Mar-06 30-Jan-13 30-Jan-13 30-Jan-13 30-Jan-13 30-Jan-13 30-Jan-13

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial

 

13MW-07 
SS3

13MW-08 
SS3

13MW-08 
SS3 LD

13MW-09 
SS3

13MW-10 
GS1

13MW-11 
SS3

13MW-12 
SS3 16BH-01 16BH-01 16BH-01  

LD1
16BH-01  

LD2 16BH-01 

11000 11000 11000 11000 11000 12000 11000 15000 16000 16000 na 13000
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2 <2 na 6
2.8 5.4 5.4 5.3 4.1 5.3 4.9 7 5 5 na 10
20 23 23 32 33 33 31 34 36 37 na 37

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2 <2 na <2
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2 <2 na <2
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <50 <50 na <50
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.3 <0.3 <0.3 na <0.3

15 23 23 17 33 21 25 22 26 28 na 24
7.3 8.9 8.9 8.3 8.6 10 9.2 11 12 13 na 13
22 31 31 27 28 33 25 40 41 43 na 41

18000 23000 23000 20000 20000 25000 22000 27000 28000 29000 na 28000
6.1 12 12 24 25 12 15 8.7 11 23 10 270
15 18 18 17 16 20 16 21 22 23 na 23

360 530 530 520 440 480 500 530 600 620 na 490
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 na 5.2
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 <2 2 na <2
11 15 13 13 13 17 15 17 17 18 na 22
4.3 7.1 6.2 6.2 5.7 6.4 5.2 6 7 7 na 8

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1 <1 <1 na <1
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.5 <0.5 na <0.5

20 16 13 58 27 17 18 25 24 24 na 23
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 na <0.1
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2 <2 na 5
0.32 0.75 0.64 0.56 0.71 0.59 0.73 0.7 0.8 0.7 na 0.9
31 41 37 28 35 34 33 54 58 59 na 42
37 52 49 64 74 57 55 58 64 64 na 120

1.2-1.8 1.5-2.1 1.5-2.1 1.2-1.8 0-0.6 1.2-1.8 1.2-1.8 0.60-1.20 1.80-2.40 1.80-2.40 1.80-2.40 3.00-3.60
30-Jan-13 01-Feb-13 01-Feb-13 04-Feb-13 04-Feb-13 04-Feb-13 04-Feb-13 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16

Sample Identification
Concentration (mg/kg)
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial

  

16BH-01 16BH-02 16BH-02 16BH-02 16BH-02 16BH-03 16BH-03 16BH-03 16BH-03 16BH-03 16BH-04 16BH-04 

13000 13000 13000 13000 6700 14000 14000 15000 11000 6600 12000 13000
15 <2 <2 <2 <2 <2 <2 <2 <2 <2 2 12
19 10 7 6 16 5 7 7 8 9 26 20
47 32 24 26 23 36 24 24 21 13 97 83
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
0.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 0.4 0.3
26 21 15 23 20 21 19 19 18 9 42 24
13 10 8 10 10 12 11 11 9 4 11 15
83 34 22 35 28 37 36 42 30 600 81 150

37000 24000 22000 25000 27000 25000 27000 25000 22000 9200 36000 40000
490 8.4 10 12 130 10 11 12 42 17 180 700
26 20 30 25 14 20 26 29 22 12 22 29

1100 540 850 580 340 580 710 760 710 300 510 810
0.8 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 1.2
7 <2 <2 <2 3 <2 <2 <2 <2 <2 6 3
25 14 12 15 22 17 17 17 16 7 25 30
12 6 5 6 6 6 5 5 7 6 7 10
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6
45 30 50 22 34 22 15 17 28 280 38 35
0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.1
34 <2 <2 <2 6 <2 <2 <2 14 <2 9 43
2.8 0.6 0.5 0.8 1.0 0.8 0.9 1.1 0.8 0.5 1.1 1.8
41 46 28 41 33 49 41 42 32 13 46 32

540 48 51 56 230 54 55 51 85 53 180 410
4.80-5.40 0-0.60 1.20-1.80 2.40-3.00 4.80-5.40 0.60-1.20 1.80-2.40 3.00-3.60 4.20-4.80 5.40-6.00 0.60-1.20 1.20-1.80
16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 16-Aug-16 18-Aug-16 18-Aug-16

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial 16BH-04 16BH-04 16BH-04 16BH-05 16BH-05 16BH-05  
LD 16BH-05 16BH-06 16BH-06 16BH-06 16BH-06 16BH-06 

16000 8900 12000 11000 14000 14000 8600 14000 13000 13000 10000 12000
4 4 3 8 6 5 <2 430 <2 <2 <2 <2
52 38 37 14 29 30 13 11 5 7 8 7
87 69 58 93 160 160 75 54 34 38 31 29
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
0.3 <0.3 <0.3 0.6 0.3 0.4 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
27 16 23 26 26 27 15 30 24 27 22 23
18 12 14 10 17 17 8 11 10 10 8 10

410 76 68 140 110 100 58 42 31 35 35 34
88000 33000 41000 46000 42000 42000 23000 31000 26000 25000 24000 25000

590 230 160 440 900 880 530 2100 19 47 86 42
32 18 25 18 30 29 20 20 19 20 16 21

520 400 390 600 1300 1300 290 630 770 540 480 520
1.6 0.7 0.4 0.2 0.7 0.7 0.5 0.2 <0.1 <0.1 <0.1 <0.1
12 46 29 2 9 10 3 <2 <2 <2 <2 <2
37 34 40 27 33 35 17 19 17 17 14 17
12 9 10 5 13 12 7 8 6 8 6 7
<1 2 1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
100 48 58 18 49 47 24 25 25 30 22 21
0.3 0.7 0.5 0.1 0.2 0.3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
21 29 10 39 18 20 23 220 <2 3 14 4
2.8 9.8 9.2 0.6 4.1 4.3 1.7 1.2 0.8 0.8 0.7 0.9
41 37 40 63 52 54 24 44 39 37 30 37

370 82 94 280 280 270 180 220 69 120 170 150

2.40-3.00 3.60-4.20 4.80-5.40 0-0.60 1.80-2.40 1.80-2.40 3.00-3.60 0.60-1.20 1.80-2.40 3.00-3.60 4.20-4.80 5.40-6.00
18-Aug-16 18-Aug-16 18-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 22-Aug-16 22-Aug-16 22-Aug-16 22-Aug-16 22-Aug-16

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial 16BH-07 16BH-07 16BH-07 16BH-07 16BH-07  
LD1

16BH-07  
LD2 16BH-07 16BH-08 16BH-08 16BH-08 16BH-08 16BH-09 

13000 6100 13000 13000 13000 na 8800 13000 13000 7900 6100 12000
<2 <2 <2 3 6 na <2 <2 15 5 180 <2
6 7 8 8 8 na 13 20 32 14 160 6
61 32 96 100 98 na 57 95 180 82 180 41
<2 <2 <2 <2 <2 na <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 na <2 <2 <2 <2 <2 <2
<50 <50 <50 <50 <50 na <50 <50 <50 <50 <50 <50
<0.3 <0.3 <0.3 <0.3 <0.3 na <0.3 0.4 0.3 0.5 1.2 <0.3
34 11 27 79 48 51 22 25 26 21 41 22
9 4 8 8 8 na 9 11 14 6 84 10
66 17 55 66 59 na 100 67 170 140 780 30

30000 12000 22000 26000 25000 na 28000 32000 40000 24000 150000 24000
35 38 270 400 290 na 460 110 2800 1900 2800 15
17 11 16 18 18 na 17 18 24 10 8 21

470 210 390 540 500 na 410 560 590 370 720 570
<0.1 0.1 0.3 0.3 0.3 na 0.7 0.2 0.3 0.2 0.3 <0.1

4 <2 2 2 2 na 5 4 8 <2 11 <2
25 8 15 17 17 na 20 25 30 14 130 17
7 5 7 7 6 na 7 6 8 5 6 6

<1 <1 <1 <1 <1 na <1 <1 <1 <1 <1 <1
<0.5 <0.5 <0.5 <0.5 <0.5 na 0.5 <0.5 <0.5 <0.5 1.0 <0.5
92 67 210 220 200 na 88 47 59 84 43 20

<0.1 <0.1 <0.1 <0.1 <0.1 na 0.1 0.2 0.3 <0.1 0.2 <0.1
4 2 12 13 11 na 37 30 140 100 340 <2

1.0 0.6 3.3 2.1 1.9 na 2.1 0.8 1.2 0.8 1.0 0.7
37 25 35 39 37 na 26 62 37 27 54 37
71 44 210 140 150 na 84 140 540 490 1200 58

0-0.60 0.60-1.20 2.10-2.70 3.90-4.50 3.90-4.50 3.90-4.50 5.10-5.70 0-0.60 1.80-2.40 3.00-3.60 4.20-4.80 0.60-1.20
17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 19-Aug-16

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial 16BH-09 16BH-09 16BH-09 16BH-09 16BH-10 16BH-10 16BH-10 16BH-10 16BH-10 16BH-11 16BH-11 16BH-11 

13000 12000 12000 12000 17000 11000 13000 13000 11000 7500 14000 13000
<2 <2 <2 <2 4 4 4 4 <2 50 45 5
7 7 5 7 7 19 27 17 16 79 65 19
46 37 37 27 56 130 95 77 34 380 150 51
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 11 4 <2
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<0.3 <0.3 <0.3 <0.3 <0.3 1.1 0.5 0.4 1.7 4.6 7.3 0.3
28 32 24 25 22 19 20 24 24 16 22 28
11 11 11 12 13 18 15 14 14 14 14 13
34 35 30 41 61 680 300 290 66 10000 8500 970

26000 24000 22000 25000 31000 37000 41000 38000 35000 34000 83000 31000
16 17 16 16 42 930 1500 1300 130 1300 3000 710
20 19 19 24 18 26 28 29 27 11 19 21

550 570 540 610 620 460 520 510 410 270 1300 1500
<0.1 <0.1 <0.1 <0.1 0.3 0.4 0.6 0.6 0.3 0.7 1.6 0.5
<2 <2 <2 2 <2 3 5 5 17 7 13 3
17 17 16 18 20 26 29 31 35 42 34 27
7 6 6 7 6 6 8 9 7 5 6 13

<1 <1 <1 <1 <1 <1 <1 <1 <1 3 2 <1
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.7 <0.5 7.6 1.7 <0.5
15 15 12 14 29 58 55 53 92 92 82 41

<0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.1 0.3 0.4 0.2 0.1
<2 2 <2 <2 2 42 31 21 5 130 290 67
0.8 0.8 0.7 0.9 0.7 0.6 1.9 2.3 6.1 1.0 3.8 2.4
39 36 33 35 68 35 35 35 33 40 51 45
57 55 52 66 110 1500 560 370 150 9300 8200 1200

1.80-2.40 3.00-3.60 4.20-4.80 5.40-6.00 0-0.60 1.20-1.80 2.40-3.00 3.60-4.20 4.80-5.40 0.60-1.20 1.80-2.40 3.00-3.60
19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16 17-Aug-16

Concentration (mg/kg)
Sample Identification
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Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial 16BH-11 16BH-12 16BH-12 16BH-12 16BH-12 16BH-12 16BH-13 16BH-13 16BH-13 16BH-13 16BH-13 16BH-14 

13000 14000 14000 15000 13000 20000 18000 15000 16000 22000 11000 15000
3 <2 <2 <2 <2 <2 <2 <2 <2 2 <2 <2
20 7 5 17 8 11 6 10 8 13 12 6

130 57 51 63 41 36 33 41 43 170 47 37
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
0.4 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
26 140 42 31 26 34 21 20 26 34 17 24
14 31 11 15 12 18 7 10 12 18 10 11

220 41 32 76 47 35 19 21 26 61 28 35
37000 26000 26000 35000 26000 42000 24000 24000 25000 50000 34000 26000

670 90 19 220 42 180 18 21 17 420 280 29
22 19 19 33 23 66 15 23 24 32 33 21

490 510 510 580 600 350 310 400 490 570 350 570
1.3 <0.1 <0.1 0.4 <0.1 0.1 <0.1 <0.1 <0.1 0.4 0.4 <0.1
7 <2 4 3 <2 <2 <2 <2 <2 <2 4 <2
33 20 18 27 21 41 13 16 17 38 26 17
14 9 8 8 6 7 8 7 8 20 12 6
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
80 140 95 27 23 19 29 130 110 59 53 16
0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1
40 2 <2 10 <2 3 <2 <2 2 21 5 <2
1.9 0.9 0.8 1.7 0.9 2.6 1.0 0.7 0.8 1.2 2.5 0.6
45 49 45 39 38 28 40 47 44 51 23 45

290 70 55 130 69 110 63 68 64 150 64 60

4.20-4.80 0.60-1.20 1.80-2.40 3.00-3.60 4.20-4.80 5.40-6.00 0-0.30 0.90-1.50 2.10-2.70 3.60-4.20 4.80-5.40 0-0.60
17-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 19-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16

Concentration (mg/kg)
Sample Identification

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e3_e6_metalpah_20170116.xls



Table E6: Metals in Soil 

Elements
(mg/kg)

Aluminum -- --
Antimony 63 OMOE 40 AE
Arsenic 31 CCME 26 CCME
Barium 10000 CCME 2000 AE
Beryllium 60 OMOE 8 AE
Bismuth -- --
Boron 24000 OMOE 120 OMOE
Cadmium 49 CCME 22 CCME
Chromium 630 CCME 87 CCME
Cobalt 250 OMOE 300 AE
Copper 4000 CCME 91 CCME
Iron -- --
Lead 260 CCME 600 CCME
Lithium -- --
Manganese -- --
Mercury 24 CCME 50 CCME
Molybdenum 1200 OMOE 40 AE
Nickel 310 CCME 89 CCME
Rubidium -- --
Selenium 125 CCME 2.9 CCME
Silver 490 OMOE 40 AE
Strontium -- --
Thallium 1 CCME 3.6 CCME
Tin 140000 USEPA 300 AE
Uranium 33 CCME 2000 CCME
Vanadium 160 OMOE 130 CCME
Zinc 47000 OMOE 360 CCME

Sampling Depth (mbgs)
Sampling Date

SQGE CommercialSQGHH Commercial 16BH-14 16BH-14 16BH-14 16BH-15 16BH-15 16BH-15 16BH-15 

11000 13000 15000 13000 14000 14000 12000
<2 2 <2 <2 <2 <2 2
5 13 12 7 8 8 15
29 44 37 40 46 26 86
<2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2
<50 <50 <50 <50 <50 <50 <50
<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
17 24 28 23 45 42 20
7 9 12 11 12 12 11
22 50 86 36 39 33 63

17000 31000 32000 25000 29000 28000 31000
33 350 370 35 30 20 550
15 16 30 17 19 19 21

350 460 410 590 650 670 370
<0.1 <0.1 0.5 <0.1 <0.1 <0.1 0.4
<2 2 5 <2 3 <2 6
12 16 26 17 20 23 28
5 6 14 8 8 7 9

<1 <1 <1 <1 <1 <1 <1
<0.5 <0.5 3.5 <0.5 <0.5 <0.5 <0.5
48 40 31 16 17 18 52

<0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.2
<2 230 21 <2 <2 <2 9
1.1 1.6 2.8 0.8 0.8 0.7 2.3
37 36 39 36 44 42 34
86 100 120 67 80 83 98

1.20-1.80 2.40-3.00 5.10-5.70 0.60-1.20 1.80-2.30 3.00-3.60 4.80-5.40
18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16 18-Aug-16

Sample Identification
Concentration (mg/kg)
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Table E7  Leachable Metal Concentrations

16BH-06 16BH-06 Lab Dup 16BH-08 16BH-10 16BH-11
0.6-1.2 mbgs 0.6-1.2 mbgs 1.8-2.4 mbgs 2.4-3.0 mbgs 1.8-2.4 mbgs

Aluminum N/A 0.3 0.4
Antimony N/A <0.02 0.04
Arsenic 2.5 <0.02 <0.02
Barium 100 0.33 0.15
Beryllium N/A <0.02 <0.02
Boron 500 <0.5 <0.5
Cadmium 0.5 0.007 0.14
Calcium N/A 390 82
Chromium 5 <0.02 <0.02
Cobalt N/A 0.05 0.02
Copper N/A 1.9 160
Iron N/A <0.5 <0.5
Lead 5 0.012 0.14 2.9 2.5 33
Lithium N/A 0.02 <0.02
Magnesium N/A 8 3
Manganese N/A 1.5 4.0
Molybdenum N/A <0.02 <0.02
Nickel N/A 0.03 0.07
Potassium N/A 6 3
Selenium 1 <0.01 <0.01
Silver N/A <0.005 <0.005
Strontium N/A 0.61 0.26
Thallium N/A <0.001 <0.001
Tin N/A <0.02 <0.02
Uranium 10 0.001 0.007
Vanadium N/A <0.02 <0.02
Zinc N/A 5.7 320

22-Aug-16 22-Aug-16 18-Aug-16 17-Aug-16 17-Aug-16

BOLD - Exceeds Regulated Limit

Sample Date

Regulated LimitsParameters
Leachable Metal Concentration (mg/L)

Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations (current 2016)

V:\01218\active\121811071\task_207_waste_characterization_program\05_report_deliverables\tables_and_calculations\tbl_e7_leachate_20170117.xlsx





   

  
   

  
 

  
 

   
  

  
   

         
         
         
         
         

     
     

          
          
          
          
         
    

        
        
       
       
         

                

           

   
                             



   

  
   

  
 

  
 

   
  

 

            
   
 

  
 

           
                          

                

    
   

                             



   
  

  
   

  
  

     
    

 
      

 

     
    

 
      

 

     
    

 
      

 

     
    

 
      

 

   
                             



   
  

  
   

  
  

     
    

 
    

 

     
    

 
      

 

     
    

 
     

 

   
                             



   
  

  
   

  
  

              
    

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   

        
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

              
    

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

        
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

      
    

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

        
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
    

 

   
                             



   
  

  
   

  
  

    
     
    

 

 
      

 

   
                             



   
  

  
   

  
  

     
    

 

 
     

 

   
                             



   
  

  
   

  
  

     
    

 

 
      

 

   
                             



   
  

  
   

  
  

     
    

 

 
      

 

   
                             



   
  

  
   

  
  

         
     
    

 

     

 
     

 

   
                             



   
  

  
   

  
  

         
    

     
    

 

          

     

 
     

 

   
                             



   
  

  
   

  
  

     
    

 

 
   

 

   
                             



   
  

  
   

  
  

    
     
    

 
 

 

 
     

 

   
                             



   
  

  
   

  
  

                  
    

     
    

               

 
   

 
     

 

   
                             



   
  

  
   

  
  

    
   
          

   
     
    

  
  
   

                     
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                 
   

    
     
    

  
  
   

      
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

           
        

   
     
    

  
  
   

           
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                  
   

    
     
    

  
       

   

 
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

   
            
    

   
     
    

  
  
   

                
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                  
                  
           
   

   
     
    

       
       

   

                          
   
  

 
 
 

    
 

 
      

 

   
                             



   
  

  
   

  
  

                  

                  
               
       
   

    
     
    

       
       

   

                
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

               
       
   
           
          

   
     
    

  
  
   

                          
   
  

 
 
 

    
 

 
      

 

   
                             



   
  

  
   

  
  

     
    

  
 
 
 
 
 
 
 

 
    

 

   
                             



   
  

  
   

  
  

             

 
 
 
 

               
            

   
                             



  
   

  
  

   
  

       
      
      
      
      
       
      
          
    
    
    
    
       
      
    
     
    
      
      
    
     
    
     
     
     
    

    
    
    
     
    

   
                             



  
   

  
  

   
  

    
    
    
     
    

    
    
    
     
     
     
     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
     
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    
     
     
    
    
    
    
    
    
    
    
       
     

 
 
 
 
 

     
 

     
     
     
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
       
       
       
       
       
       
       
       
       
       

   
             

       
       
       
       

   
                             



  
   

  
  

   
  

       
       
       
       
       
       
       
       
       
       

   
       
       
       
       
       
       
       

             
       
       

   
       
       
       
       
       
       
       
       
       

   
                             



  
   

  
  

   
  

       
       
       
       
       
       
    

    
    
    
     
    

    
    
    
     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    

          
    

         

              

                  

                               

                                
              

                   

                  

                          

                       

                   

   
                             



   
  

  
   

  
  

                 

    

   

 

                        
                

   
                             



   



   



   



   



   



   



   

  
   

  
 

  
 

   
  

  
   

         
         
         
         

     
          
          
          
          
         
    

        
        
        
       
       
         

                

           

   
                             



   

  
   

  
 

  
 

   
  

 

            
   
 

  
 

           
                          

                

    
   

                             



   
  

  
   

  
  

     
    

 
     

 

     
    

 
      

 

     
    

 
      

 

     
    

 
      

 

   
                             



   
  

  
   

  
  

     
    

 
  

 

     
    

 
      

 

     
    

 
      

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
    

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
    

 

   
                             



   
  

  
   

  
  

       
     
    

      

 
     

 

   
                             



   
  

  
   

  
  

       
         
     
    

                

          

 
     

 

   
                             



   
  

  
   

  
  

       
         
     
    

 

     
     

     

 
     

 

   
                             



   
  

  
   

  
  

         
     
    

 

     

 
     

 

   
                             



   
  

  
   

  
  

    
     
    

 

 
     

 

   
                             



   
  

  
   

  
  

     
    

 

 
   

 

   
                             



   
  

  
   

  
  

    
     
    

 
 

 

 
    

 

   
                             



   
  

  
   

  
  

                 
    

     
    

     

 
   

 
    

 

   
                             



   
  

  
   

  
  

                  
    
           
   
       

   
     
    

       
  
   

                     
   
  

      
      

      
    

 

 
     

 

   
                             



   
  

  
   

  
  

                  
           
               
       
       

   
    

     
    

                 
  
   

                
   
  

      
      
      

    
 

 
     

 

   
                             



   
  

  
   

  
  

    
   
           

   
     
    

  
  
   

                          
   
  

 
 
 

    
 

 
      

 

   
                             



   
  

  
   

  
  

   
           

   
     
    

  
  
   

                
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

   

           
           

   
    

     
    

  
  
   

                     
   
  

 
 
 

    
 

 
      

 

   
                             



   
  

  
   

  
  

           
   

    
     
    

  
  
   

                
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                  
   
       

   
     
    

            
  
   

                     
   
  

      
      

      
    

 

 
     

 

   
                             



   
  

  
   

  
  

           
   

   
     
    

  
  
   

                
   
  

 
 
 

    
 

 
    

 

   
                             



   
  

  
   

  
  

     
    

  
 
 
 
 
 
 
 

 
   

 

   
                             



   
  

  
   

  
  

             

 
 
 
 

   
                             



  
   

  
  

   
  

    
    
    
    
            
      
    
     
    
    
     
    
       
      
    
       
      
      
      
    
    
    
    
    
    
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
     
    
    
    
    
    
    
    
     
     
    
    
    
    
    
    
    
    
       
     
    

    
    
    
     
    

    
    
    

   
                             



  
   

  
  

   
  

     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    
    
    
    
    
    
    
    
     
     
     

 
 
 
 
 

     
 

     
     
     

   
       
       
       
       
       
       
       

   
                             



  
   

  
  

   
  

       
       
       

   
       
       
       
       
       
       
       
       
       
       
       
             
       
       
       

   
       
       
       
       
       
       
       
       
       
       

   

   
                             



  
   

  
  

   
  

       
       
       
       
             
       
       
       
       
       
       
       
       
       
       
    

    
    
    
     
    

    
    
    
     

   
       
       
       
       
       

   
                             



  
   

  
  

   
  

       
       
       
       
       

   
       
       
       
       
       
       
       
       
       
       
       
       
       
       

   
                             



  
   

  
  

   
  

       

                 

                  

                               

                                
              

                   

                  

                          

                       

                   

   
                             



   
  

  
   

  
  

                 

    

    

 

    

                        
                

   
                             



   



   



   



   



   



   

  
   

  
 

  
 

   
  

  
   

         
         
         
         

     
          
          
          
         
    

        
        
        
       
       
         

                

           

 

            
   
 

  
 

           
                          

                

    
   

                             



   
  

  
   

  
  

     
    

 
      

 

     
    

 
      

 

     
    

 
      

 

     
    

 
      

 

   
                             



   
  

  
   

  
  

    
     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
    

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

     
    

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
     

 

   
                             



   
  

  
   

  
  

       
     
    

      

 
     

 

   
                             



   
  

  
   

  
  

     
    

 

 
      

 

   
                             



   
  

  
   

  
  

    
     
    

 

 
     

 

   
                             



   
  

  
   

  
  

       
         
     
    

 

     

     

 
     

 

   
                             



   
  

  
   

  
  

     
    

 

 
   

 

   
                             



   
  

  
   

  
  

     
    

   

 
 

 

 
  

 

   
                             



   
  

  
   

  
  

            
     

     
    

     

 

 
  

 

   
                             



   
  

  
   

  
  

       
   

   
     
    

  
  
   

                     
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

        
       

   
     
    

  
  
   

           
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                  
   

     
    

            
  
   

 
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

                  
    

     
    

            
  
   

 
   
  

 
 
 

    
 

 
     

 

   
                             



   
  

  
   

  
  

        
   
       

   
     
    

  
  
   

                     
   
  

 
 
 

    
 

 
      

 

   
                             



   
  

  
   

  
  

     
    

  
 
 
 
 
 
 
 

 
  

 

   
                             



   
  

  
   

  
  

   
                             



  
   

  
  

   
  

    
    
    
    
      
      
       
      
       
      
    
     
    
    
     
    
       
      
    
    
     
    
    
    
    
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    
    
    
     
    
    
    
    
    
    
    
     
     
    
    
    
    
    
    
    
    
       
     
    

    
    
    
     
    

   
                             



  
   

  
  

   
  

    
    
    
     
     
     
     
     
     
     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
                             



  
   

  
  

   
  

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

   
       
       
       
       
       
       
       
       
       
       

   

   
                             



  
   

  
  

   
  

       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

   
       
       
       
       
       
       
       
       
       
       

   
       
       
       
       

   
                             



  
   

  
  

   
  

       
       
       
       
       
       
       
       
       
       
       
     
     
     

 
 
 
 
 

     
 

    
    
    

          
          

          
    
    
    
    

   
                             



  
   

  
  

   
  

    
          

          
    

          
    

          
    

          
    

         

              

                               

                                
              

                   

                  

                          

                       

                   

   
                             



   
  

  
   

  
  

                 

   

 

    

                        
                

   
                             



   



   



   



   



   

  
   

  
 

  
 

   
    

  
   

        
        
        
        
       

                

 

            
   
 

  
 

           
                          

                

    
   

                             



   
  

  
   

    
  

             
       

   
    

     
    

  
  
   

           
   
  

 
 
 

    
 

 
 

 

   
                             



   
  

  
   

    
  

       

             
      

   
    

     
    

  
  
   

                     
   
  

 
 
 

    
 

 
 

 

   
                             



   
  

  
   

    
  

    
      

   
    

     
    

  
       

   

      
   
  

 
 
 

    
 

 
 

 

   
                             



   
  

  
   

    
  

    
   

   
     
    

  
       

   

      
   
  

 
 
 

    
 

 
 

 

   
                             



   
  

  
   

    
  

   
                             



  
   

  
    

   
  

       
      
      
      
     
     
     
    

    
    
    
     
    

    
    
    
     

                               

                   

                  

                          

                       

                   

   
                             



   
  

  
   

    
  

                 

    

                        
                

   
                             



   



   



   

  
   

  
 

  
 

   
  

  
   

        
        
        

                

   
                             



   

  
   

  
 

  
 

   
  

 

            
    
 

  
 

           
                          

                

    
   

                             



   
  

  
   

  
  

     

 
 

   

 
   

 

   
                             



   
  

  
   

  
  

     
    

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
   

 

   
                             



   
  

  
   

  
  

             

 
 
 
 

   
                             



  
   

  
  

   
  

   
    
      
      
      
      
      
      

          
      
      
      
    
      
      
    
      
      
      
    
      
      
      
      
      
      
      

   
                             



  
   

  
  

   
  

      

                 

                               

                                
              

                  

                          

                       

                   

   
                             



   
  

  
   

  
  

                 

   

                        
                

   
                             



   



   



   

  
   

  
 

  
 

   
  

  
   

        
        
        

                

   
                             



   

  
   

  
 

  
 

   
  

 

            
    
 

  
 

           
                          

                

    
   

                             



   
  

  
   

  
  

            
   

    
     
    

       

 
 

   

 
    

 

   
                             



   
  

  
   

  
  

                     
      

   
                             



  
   

  
  

   
  

   
            

            

                               

                  

                          

                       

                   

   

   
                             



   
  

  
   

  
  

                 

    

                        
                

   
                             



   



   



January 20, 2017 

Appendix F 
Preliminary 3D Visualization and Quantity Take Off 





 

Excavated soil volumes 
Below are the preliminary excavated soil volumes classified by concentration.  The approximate area of 
proposed buildings excavations for Area #2, Area #3 and Area #4 used for the calculations is shown on Drawing 
1 and 2 in Appendix B.  An excavation depth of 3.3 mbgs was used for the calculations as described in the Draft 
Remediation Plan (December, 2015).  Excavation volumes will need to be revisited as design information for the 
redevelopment project becomes available.   

Arsenic  Antimony 

Concentration Bin (mg/kg) Soil Volume (m³)  Concentration Bin (mg/kg) Soil Volume (m³) 
<12 13466  <7.5 26772 

12 to <17 7342  7.5 to <20 2100 

17 to <26 5042  20 to <40 405 

26 to <31 1189  40 to <63 60 

>=31 2298  >=63 0 

BaP-TPE  Benzene 

Concentration Bin (mg/kg) Soil Volume (m³)  Concentration Bin (mg/kg) Soil Volume (m³) 
<5.3 29093  <0.099 29337 

5.3 to <15.9 244  0.099 to <2.5 0 

15.9 to <100 0  2.5 to <5 0 

>=100 0  5 to <10 0 
  >=10 0 

Benzo(a)pyrene  Copper 

Concentration Bin (mg/kg) Soil Volume (m³)  Concentration Bin (mg/kg) Soil Volume (m³) 
<0.7 29337  <63 12617 

0.7 to <20 0  63 to <91 5094 

20 to <72 0  91 to <1100 10831 

>=72 0  1100 to <4000 690 
  >=4000 105  

Lead  Modified TPH 

Concentration Bin (mg/kg) Soil Volume (m³)  Concentration Bin (mg/kg) Soil Volume (m³) 
<140 14535  <74 6949 

140 to <260 4322  74 to <270 11135 

260 to <300 1028  270 to <870 9642 

300 to <600 4629  870 to <1100 908 

>=600 4823  1100 to <4000 703 
  4000 to <10000 0  

Vanadium  >=10000 0  

Concentration Bin (mg/kg) Soil Volume (m³)    
<39 10661    

39 to <130 18046    

130 to <160 105    

>=160 105    
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