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Limitation of Liability, Scope of Report
and Third-Party Reliance

This report has been prepared and the work referred to in this report has been undertaken by AECOM for Imperial Oil Limited. It
is intended for the sole and exclusive use of Imperial Oil Limited, its affiliated companies and partners (collectively, “Imperial
Oil”) and for the information only of their respective insurers, lenders, agents, employees, financial institutions and advisors.
Any use, reliance on or decision made by any person other than Imperial Oil based on this report is the sole responsibility of
such other person. Imperial Oil and AECOM make no representation or warranty to any other person with regard to this report
and the work referred to in this report and they accept no duty of care to any other person or any liability or responsibility
whatsoever for any losses, expenses, damages, fines, penalties or other harm that may be suffered or incurred by any other
person as a result of the use of, reliance on, any decision made or any action taken based on this report or the work referred to
in this report.

The investigation undertaken by AECOM with respect to this report and any conclusions or recommendations made in this
report reflect AECOM’s judgment based on the site conditions observed at the time of the site inspection on the date(s) set out
in this report and on information available at the time of preparation of this report. This report has been prepared for specific
application to this site and it is based, in part, upon visual observation of the site, subsurface investigation at discrete locations
and depths, and specific analysis of specific chemical parameters and materials during a specific time interval, all as described
in this report. Unless otherwise stated, the findings cannot be extended to previous or future site conditions, portions of the site
which were unavailable for direct investigation, subsurface locations which were not investigated directly, or chemical
parameters, materials or analysis which were not addressed. Substances other than those addressed by the investigation
described in this report may exist within the site, substances addressed by the investigation may exist in areas of the site not
investigated and concentrations of substances addressed which are different than those reported may exist in areas other than
the locations from which samples were taken.

If site conditions or applicable standards change or if any additional information becomes available at a future date,
modifications to the findings, conclusions and recommendations in this report may be necessary.

Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the information contained herein, in
whole or in part, is not permitted without the express written permission of AECOM. Nothing in this report is intended to
constitute or provide a legal opinion.

AECOM/IOL:  2019-05-23
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“These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure
of same is governed by the provisions of each of the applicable provincial and territorial freedom of information
legislation, the Privacy Act (Canada) 1980-81-82-83, c.111, Sch.II”1”, and the Access to Information Act (Canada)
1980-81-82-83, c.111, Sch.I”1”, as such legislation may be amended from time to time.”

September 18, 2020

Jesse McLean
Nova Scotia Environment – Inspector Specialist
81 Logan Road
Bridgewater, Nova Scotia
B4V 3T3

Dear Mr. McLean:

Project No: 60438249 – IOL Canada East Cost to Closure
Regarding: Site Assessment and Closure Documents, 64 Mill Lake Road, Hubbards, Nova Scotia

AECOM Canada Ltd. is pleased to submit the Closure Report for the above noted site.
Should you have any questions, or require additional information, please contact me at 416-712-9327.

Sincerely,
AECOM Canada Ltd.

John Fairclough, P.Geo.
Senior Project Manager
John.Fairclough@aecom.com

JF:lm
Encl.
cc: Jennifer Hood
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Executive Summary
AECOM Canada Limited (AECOM) was retained by Imperial Oil Limited (Imperial Oil) to bring the property at 64
Mill Lake Road, Hubbards, Nova Scotia (Property Identifier Number – PID 60082138), to closure under full property
remediation conditions within the Nova Scotia Environment (NSE) Contaminated Sites Regulations. The above
noted subject site is hereafter referred to as the Site.

The Site has undergone several environmental investigations dating back from 2003 to 2020. Previous
environmental site assessments (ESAs) and environmental monitoring reports have been completed at the Site to
investigate, treat, and monitor historical petroleum hydrocarbon impacts to soil and groundwater. The
environmental site assessment reports provided by Imperial Oil to AECOM include the following:

· Phase I Environmental Site Assessment – Dillon 2003
· Phase II Environmental Site Assessment – Dillon 2003
· Groundwater Monitoring Reports – Dillon 2005-2006
· Updated Tier II Criteria and Soil Volume Estimates Report – Dillon 2007
· Risk Management Plan – Dillon 2007
· Groundwater Monitoring Reports – CRA 2010-2013
· Phase II Environmental Site Assessment – CRA 2013
· Groundwater Monitoring Reports – CRA 2014-2015

Between 2015 and 2020, AECOM completed additional soil and groundwater investigations and remedial work at
the Site. In July 2016, AECOM completed a test-pit program in order to investigate historical exceedances that
were currently present at the Site.

A Remedial Action Plan (RAP) was prepared by AECOM in 2016 which summarized the remedial plan for the Site
which was excavation and disposal of impacted soils.

During October-December 2016 AECOM completed additional soil and groundwater work at the Site to investigate
Potential Contaminants of Concern (PCOCs) and Areas of Potential Environmental Concern (APECs). The work
included soil sampling, borehole delineation and groundwater monitoring well installation. The areas that were
investigated included the Former Office / Warehouse, Former Waste Oil Storage Tank Area, and the Former Tank
Farm Area.

Between October 2016 and August 2018 AECOM completed remedial excavations at the Site. Historical and recent
petroleum hydrocarbon exceedances identified at the Site were removed from the Site. Confirmatory wall and floor
samples were collected in accordance with the NSE Confirmation of Remediation Protocol (PRO-700).
Confirmatory samples were collected and analyzed for petroleum hydrocarbon analysis and analytical results
showed concentrations below the applicable NSE Tier I Environmental Quality Standards (EQS) criteria (2013).

In June 2020 AECOM returned to Site to collect additional confirmatory samples from one of the completed
excavations. Samples were collected and analyzed for Polycyclic aromatic hydrocarbons (PAHs) as there was a
historical PAH exceedance that was not accounted for during previous excavations. Results showed concentrations
below the applicable NSE Tier I Environmental Quality Standards (EQS) criteria (2013).

The Site has been assessed and has undergone full property remediation to applicable NSE Tier I Environmental
EQS for a commercial property with potable groundwater and coarse-grained soils. Supporting NSE checklists are
provided within the report.

The Site meets the requirements for NSE Tier I unconditional closure.
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1. Introduction

AECOM Canada Limited (AECOM) was retained by Imperial Oil Limited (Imperial Oil) to bring the property at 64
Mill Lake Road, Hubbards, Nova Scotia (Property Identifier Number – PID 60082138), to closure under full property
remediation conditions within the Nova Scotia Environment Contaminated Sites Regulations. The above noted
subject site is hereafter referred to as the Site. Figure 1 (Appendix A) illustrates the Site property boundaries.

The Site has undergone several environmental investigations dating from 2003 to 2020. Previous environmental
site assessments (ESAs) and environmental monitoring reports have been completed at the Site to investigate,
remediate, and monitor historical impacts to soil and groundwater. The environmental site assessment reports
provided by Imperial Oil to AECOM include the following:

· Phase I Environmental Site Assessment – Dillon 2003
· Phase II Environmental Site Assessment – Dillon 2003
· Groundwater Monitoring Reports – Dillon 2005-2006
· Updated Tier II Criteria and Soil Volume Estimates Report – Dillon 2007
· Risk Management Plan – Dillon 2007
· Groundwater Monitoring Reports – CRA 2010-2013
· Phase II Environmental Site Assessment – CRA 2013
· Groundwater Monitoring Reports – CRA 2014-2015

Between 2016 and 2020, AECOM completed additional soil and groundwater investigations at the Site. The recent
investigations targeted the historical petroleum hydrocarbon (PHC) (comprised of Benzene, Toluene,
Ethylbenzene, Xylene (BTEX), and modified total petroleum hydrocarbons (mTPH)) and polycyclic aromatic
hydrocarbons (PAH) exceedances at the Site, as well as investigated Areas of Potential Environmental Concern
(APECs) that were not previously investigated during the historical work completed at the Site.

A summary of historical work, supplemented by recent AECOM investigations, is provided in the following sections
to establish that the APECs have been investigated and remediated with respect to the applicable Nova Scotia
Environment (NSE) Tier I criteria.

1.1 Site Setting
The Site is located in a residential / commercial area. The Site was previously used as a bulk plant and operated
from 1971 to when it was decommissioned in 2002.  The office/warehouse building, loading rack, pumps, eight (8)
underground storage tanks (USTs), and eleven (11) aboveground storage tanks (ASTs) were removed between
1986 and 2002. Since 2002, the Site has been vacant, with the exception of monitoring wells, and secured from
entry with a rigid chain link fence. There are no known subsurface utilities entering the Site.

The Site is identified by Service Nova Scotia and Municipal Relations (SNSMR) with Property identification (PID)
60082138 and covers approximately 1.19 acres. The Site is zoned as a commercial property.

A description of the Site is provided in Section 2.1, page 4 of the Phase I ESA (Dillon 2003) (Appendix C).

Historic land use activities are summarized in Section 2.1, page 4 and Section 3.6, pages 10-11 of the Phase I ESA
(Dillon 2003) Appendix C. Currently, the Site shares property boundaries with three (3) properties that are of
residential land use. The surrounding property uses are as follows:
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· Immediately north of the Site: the lands owned by Margaret Des Roche (forested land);
· Immediately east of the Site: the lands are owned by Carol Westhaver (residential);
· South of the Site (across Mill Lake Road): the lands are owned by James Maclean and Darlene Harnish

(residential); and
· West of the Site: The land is owned by Margaret Des Roche (forested land). Highway No. 103 is located to the

west beyond the forested land.

There are no buildings currently located on the Site. The residential building associated with the property east of
the Site and the closest residential building south of the Site are approximately 10 metres and 30 metres,
respectively, away from the Site property boundaries. The Site is not located within a protected wellfield or
watershed area (Phase I ESA, CRA 2013) (Appendix C). Adjacent properties are not currently used for livestock
and/or crop producing related activities.

The surrounding sites are serviced with private wells and septic. The Site is located outside the municipal water
and sewer service area. The Site contained a private potable drinking water well and septic tank field which were
decommissioned. Adjacent properties are supplied potable water via private potable water wells. The nearest
potable well is located on the residential property east of the Site while a second potable well is located at a
residential property south of the Site.

1.2 Physical Features

1.2.1 Topography

The topography of the Site and adjacent properties is relatively flat. Regionally the area slopes gently to the east
towards Hubbards Cove, located approximately 1 kilometer (km) from the Site (Phase I ESA, Dillon 2003)
(Appendix C).

The Site ground surface is mainly grass covered with minor trees and shrubs, as well as areas of gravel from
previous remedial excavations. Sediment and surface water bodies are not present on the Site.

1.2.2 Surficial and Bedrock Geology

The Site is underlain by stony till and drumlins (Surficial Geology of The Province of Nova Scotia Map 92-3). The
surficial geology of the area generally consists of sandy stony till (Phase I ESA, Dillon 2003) (Appendix C).
Bedrock geology is defined as middle to late Devonian aged rock belonging to the Liscomb complex consisting of
undivided material and biotite monzogranite (Geological Map of Nova Scotia, 2000).

1.2.3 Surface Water and Hydrogeological Setting

Surface water bodies are not located on the Site. The nearest surface water bodies to the Site include: an unnamed
brook located approximately 230 metres (m) west of the Site; Maple Lake located approximately 300 m west of the
Site, Sawier Lake located approximately 500 m north of the Site, and Hubbards Cove, located approximately 1 km
east of the Site. Based on an environmental investigation completed at the Site (AECOM 2017) groundwater flow
was calculated to be towards the northeast. During the sampling event completed on July 27, 2017, the depth to
groundwater ranged from 2.11 to 2.41 metres below ground surface (mbgs). The depth to groundwater ranged from
1.63 (MW17-05) to 2.94 mbgs (MW16-02) during the recent sampling event on February 19, 2019. The horizontal
gradient is approximately 0.02, and the hydraulic conductivities in overburden soils were calculated to range from
1x10-4 cm/sec to 6x10-4 cm/sec (Phase II ESA, Dillon 2003).
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Regional groundwater flow is anticipated to follow regional topography which is east towards Hubbards Cove.

1.3 Applicable Regulatory Standards
The 2013 Nova Scotia Environment (NSE) Contaminated Site Regulations are the applicable remediation criteria
for the Site, as per client project objectives. NSE Tier I Environmental Quality Standards (EQS) criteria specified in
Table 1A (NSE 2013) provide the applicable guidelines for the Site. Site characteristics that are used to determine
the NSE Tier I EQS (NSE-EQS) are as follows: commercial land use, potable water supply and coarse-grained
soils.
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2. NSE Contaminated Sites Regulations
Summary

Previous reports have been submitted to NSE along with the Notification of Free Product Contamination FRM-100,
Environmental Site Assessment Checklists CHK-200, CHK-300 and CHK-400.

On February 7, 2014 NSE issued an Inspection Report and directives to Imperial Oil relating to site closure at the
Site.

On October 25, 2015, a second Inspection Report was issued in response to an FRM-400 request for extension
with updated compliance dates for a Remedial Action Plan and Record of Site Condition or Declaration of Property
Condition to be submitted on or before October 4, 2017. A Remedial Action Plan report was sent to NSE on
January 6, 2016.

The FRM-400 request for time extension was submitted to NSE on September 29, 2017 and a Compliance Update
was provided by NSE requesting that the Record of Site Condition or Declaration of Property Condition be
submitted by October 4, 2019, applicable in accordance with Ministerial Protocol(s).

A second FRM-400 request for time extension was submitted to NSE and a Compliance Update was provided by
NSE requesting that the Record of Site Condition or Declaration of Property Condition be submitted by October 4,
2021, applicable in accordance with Ministerial Protocol(s).

With the submission of this report, AECOM is submitting the Phase II ESA checklist (CHK-400), a Remedial Action
Plan checklist (CHK-600), a Confirmation of Remediation Checklist (CHK-700), and a Declaration of Property
Condition (FRM-701), all of which are provided in Appendix B.
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3. Historical Reports

Previous ESA programs that were executed at this Site are included in Appendix C. The historical reports listed
below can be found in the referenced appendices below:

· Phase I Environmental Site Assessment – Dillon 2003
· Phase II Environmental Site Assessment – Dillon 2003
· Groundwater Monitoring Reports – Dillon 2005-2006
· Updated Tier II Criteria and Soil Volume Estimates Report – Dillon 2007
· Groundwater Monitoring Reports – CRA 2010-2013
· Phase II Environmental Site Assessment – CRA 2013
· Groundwater Monitoring Reports – CRA 2014-2015

Historical sampling locations are shown on Figure 1, Appendix A.

A summary of the historical soil analytical results compared to applicable NSE Tier I EQS is provided in Table 1,
Appendix D.

A summary of the historical groundwater analytical results, collected from 2005 (October) to 2015, compared to the
applicable NSE Tier I EQS, are shown on Figure 4 of the 2015 Groundwater Monitoring Report (CRA 2015)
(Appendix C). The remainder of the historical groundwater results collected from 2003 to 2005 (April) were
compared to the applicable criteria for the Site and the results are described in Section 3.11 below.

3.1 Phase I Environmental Site Assessment (Dillon 2003)
A Phase I ESA was conducted by Dillon in 2003, with the objective to identify APECs and Potential Contaminants
of Concerns (PCOCs) associated with each APEC on the Site, arising from present and past activities on the Site
and surrounding properties. The Phase I ESA assessment was conducted in conjunction with Site
decommissioning and a Phase II ESA intrusive program at the Site. At the time the property infrastructure was
partially dismantled and consisted of a concrete apron and a drum storage concrete slab and concrete debris.

The Phase I ESA involved a review of aerial photographs, topographic and geological maps, information provided
by provincial agencies, interviews, and a Site visit. Based on the information gathered and the observations made
during the Site visit, the Phase I ESA concluded the following evidence of potential environmental concerns with the
Site:

· Due to the historic use of the Site as a bulk plant, as well as potential impacts from historic use of a petroleum
UST on the adjacent property to the east, intrusive assessment was recommended to confirm the
presence/absence of PHC impacts to soil and groundwater on-Site; and

· Records found in the Environmental Registry indicated that twelve (12) petroleum storage tanks were installed
between 1970 and 1989 on the Site and that nine (9) of the tanks were currently in use. Since the tanks were
reportedly removed in 2002, it is assumed that the record is incorrect and should be updated. Due to the age of
the Site, the volume of the product stored, and the risks associated with loading the offloading PHCs into the
storage tanks, there is a possibility of contamination being present.
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3.2 Phase II Environmental Site Assessment (Dillon 2003)
A Phase II ESA was conducted by Dillon between July 24 and August 15, 2003. The scope of work included the
collection of soil samples during the installation of test-pits and boreholes to characterize soil conditions, as well as
the installation of monitoring wells to characterize groundwater conditions.

· Advancement of twenty (20) test-pits (TP1-TP20) and six (6) boreholes (MW1-MW6), all of which were
completed as monitoring wells;

· Soil samples were collected during test-pit advancement and select samples were submitted for one or more of
the following analyses: BTEX/mTPH, TPH fraction analysis, metals, lead, (PAHs, fraction of organic carbon,
and grain size analysis; and

· Groundwater samples were collected from the newly installed monitor wells on the Site and were submitted for
BTEX/mTPH analysis.

The assessment findings included the following:

In total, seventeen (17) surface soil samples, including one (1) field duplicate, were submitted for BTEX/mTPH
analysis. The following showed exceedances to the Atlantic PIRI Tier I criteria for commercial, potable, coarse-
grained soil:

· Toluene concentrations of two (2) samples TP 3/1 (0-0.5m): 0.211 mg/kg and TP 9/1 (0-0.5m): 0.308 mg/kg
exceeded the Tier I criteria of 0.10 mg/kg.

· Ethyl benzene concentrations of three (3) samples TP 5/2 (0.5-1.0m): 0.211 mg/kg, Dup B (FD of TP 5/2 (0.5-
1.0m)): 0.181 mg/kg, and TP 9/1 (0-0.5m): 0.157 mg/kg exceeded the Tier I criteria of 0.02 mg/kg.

· Xylene concentrations of two (2) samples TP 5/2 (0.5-1.0m): 2.43 mg/kg and TP 9/1 (0-0.5m): 7.20 mg/kg
exceeded the Tier I criteria of 2.4 mg/kg.

· mTPH concentrations of six (6) samples TP 2/1 (0-0.5m): 1500 mg/kg, TP 5/2 (0.5-1.0m): 6700 mg/kg, Dup B
(0.5-1.0m): 6400 mg/kg, TP7/2 (0.5-1.0m): 230 mg/kg, TP 9/1 (0-0.5m): 810 mg/kg, and TP 11/2 (0.4-0.9m):
510 mg/kg exceeded the Tier I criteria for fuel oil of 185 mg/kg.

· TP2 and TP3 were located in the eastern portion of the Site near the former oil/water separator.
· TP5, TP7, TP9 and TP11 were located in the south-central portion of the Site near the former oil/water

separator, the former underground storage tanks, and the former loading rack.

In total, twenty-nine (29) subsurface soil samples, including four (4) field duplicates, were submitted for BTEX/mTPH
analysis. The following showed exceedances to the Atlantic PIRI Tier I criteria for commercial, potable, coarse-
grained soil:

· Ethyl benzene concentrations of seven (7) samples TP 2/3 (1.0-1.5m): 2.14 mg/kg, Dup A (FD of TP 2/3 (1.0-
1.5m)): 2.47 mg/kg, TP 2/3 (TPH Frac): 2.14 mg/kg, TP 5/4 (2.0-3.0m): 1.83 mg/kg, TP 11/5 (2.0-2.5m): 0.383
mg/kg, Dup C (FD of TP 11/5 (2.0-2.5m)): 0.048 mg/kg, and TP 11/5  (TPH Frac): 0.357 mg/kg exceeded the
Tier I criteria of 0.02 mg/kg

· Xylene concentrations of six (6) samples TP 2/3 (1.0-1.5m): 11.0 mg/kg, Dup A (1.0-1.5m): 12.9 mg/kg, TP 2/3
(TPH Frac): 11.0 mg/kg, TP 5/4 (2.0-3.0m): 15.9 mg/kg, TP 11/5 (2.0-2.5m): 2.44 mg/kg, and TP 11/5 (TPH
Frac): 2.72 mg/kg exceeded the Tier I criteria of 2.4 mg/kg.

· mTPH concentrations of six (6) samples TP 1/3 (1.2m): 420 mg/kg, TP 2/3 (1.0-1.5m): 6000 mg/kg, Dup A (1.0-
1.5m): 7100 mg/kg, TP 2/3 (TPH Frac): 5710 mg/kg, TP 5/4 (2.0-3.0m): 510 mg/kg, and ST E-Wall (1.0-3.0m):
1400 mg/kg exceeded the Tier I criteria of 185 mg/kg for fuel oil.

· mTPH concentration of three (3) samples TP 11/5 (2.0-2.5m): 490 mg/kg, Dup C (2.0-2.5m): 290 mg/kg, and
TP 11/5 (TPH Frac): 380 mg/kg, exceeded the Tier I criteria of 80 mg/kg for gasoline.

· TP1 was located in the northern portion of the Site near the former slop storage tank location.
· ST E-Wall was collected from the east wall of the septic tank excavation.
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In total, four (4) samples were submitted for PAH analysis. The following showed exceedances to the CCME criteria
for commercial, potable, coarse-grained soil:

· Naphthalene concentration of 23 mg/kg in TP 2/3 (1.0-1.5m) exceeded criteria of 22 mg/kg.

In total, two (2) samples were submitted for metals analysis and two (2) for lead only analysis. Results indicated no
exceedances to the CCME criteria for commercial, potable, coarse-grained soil.

In total, six (6) groundwater samples were submitted for BTEX/mTPH analysis. The following showed exceedances
to the Atlantic PIRI Tier I criteria for commercial, potable, coarse-grained soil:

· MW-5 showed an ethyl benzene concentration of 0.005 mg/L that exceeded the Tier I criteria of 0.0024 mg/L;
and

· MW-6 showed an mTPH concentration of 16.1 mg/L that exceeded the Tier I criteria of 1.8 mg/L for fuel oil.

3.3 Groundwater Sample Results (Dillon 2005)
Dillon completed a groundwater sampling event at the Site on April 6, 2005. Groundwater samples were collected
from six (6) on-Site monitoring wells (MW-1 to MW-6) and were analyzed for methyl tert-butyl ether (MTBE)
analysis. Groundwater sample results were compared to the Atlantic PIRI Tier I criteria (2003) and the Atlantic PIRI
Tier II Site Specific Target Levels (SSTLs) (2004).

All samples analyzed indicated no detectable MTBE concentrations.

It should be noted that the groundwater results table included in the report ishowed groundwater samples collected
on the following dates: April 19, 2004, and October 28, 2004. The results indicated that all samples collected for
those dates were non-detect, with the exception of the detectable concentrations in mTPH, however they were all
within the applicable guidelines for the Site. AECOM did not receive the groundwater monitoring reports for the
samples taken in 2004.

3.4 Groundwater Monitoring Report (Dillon 2006)
Dillon completed a groundwater monitoring event at the Site on November 30, 2006, as part of ongoing monitoring
being undertaken at the Site.

· The depth to groundwater ranged from 1.293 (MW-6) meters below ground surface (mbgs) to 1.925 mbgs
(MW-5), indicating groundwater direction to be to the northeast;

· Groundwater samples were collected from six (6) on-Site monitoring wells (MW-1 to MW-6) and were analyzed
for BTEX/mTPH analysis;

· Results indicated no detectable BTEX or mTPH concentrations in five (5) of the six (6) well locations sampled;
· MW-6, while exhibiting no detectable BTEX concentrations, showed an mTPH concentration of 13 mg/L. This

value was below the applicable Atlantic PIRI Tier I RBSLs for a commercial site with potable water and coarse-
grained soil. However, it  exceedanced the Atlantic RBCA Tier II SSTLs protective of an off-Site, residential,
potable land use scenario guideline of 2.3 mg/L; and

· It is noted that the groundwater sample from MW-4, which is located near the property boundary between MW-
6 and the neighbouring residence, exhibited no detectable PHC concentrations.

It should be noted that the groundwater results table included in the report showed groundwater samples collected
on October 13, 2005. The results showed that all samples collected on this date were non-detect. AECOM did not
receive the groundwater monitoring report for the samples collected on October 13, 2005.
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3.5 Updated Tier II Criteria & Impacted Soil Volume Estimates
(Dillon 2007)

Dillon completed an updated impacted soil volume estimate report based on the updated risk-based corrective
action (RBCA) criteria that took place during October 2003. Given the regulatory change, the report was intended to
present previous soil and groundwater analytical data, in comparison to the current Atlantic PIRI RBSLs, as well as
update the Tier II SSTLs utilizing RBCA version 2.1 software.

· Numerous soil and groundwater samples were collected at the Site during assessment activities (Dillon 2003).
· Initially, analytical results were compared with Atlantic PIRI Tier I Look Up Table Criteria (1999) for a

commercial site with potable groundwater and coarse-grained soils.
· Tier II site specific target levels (SSTLs) were developed for two (2) different land use scenarios, the current

vacant lot scenario and commercial slab on grade intended for development purposes, both with a residential
potable off-Site receptor.

· In October 2003, Atlantic RBCA process and software was updated with version 2.1, which included
replacement of the Atlantic PIRI Tier I Look Up Table Criteria (1999) with Atlantic PIRI Tier I risk based
screening levels (RBSL) criteria (2003).

· Existing analytical results were compared to the Atlantic PIRI Tier I RBSLs for a commercial site with potable
groundwater and coarse-grained soils. PHC impacts, in excess of the guidelines stated, were identified in soil
and groundwater on the Site.

o Soil exceedances in ethylbenzene, xylene, and mTPH were located in the eastern portion of the Site
near the former oil/water separator (TP2, ST E-Wall) and exceedances in ethylbenzene and mTPH
were located in the south central portion of the Site near the former oil/water separator, the former
underground storage tanks, and the former loading rack (TP5, TP9, TP11).

o Groundwater exceedances in mTPH were found in MW-6.
· Based on the results of the new Tier II criteria derived, a potential unacceptable risk was identified for the Site

based on off-Site migration of impacted groundwater.
o As there were no exceedances of Tier I RBSLs or Tier II SSTLs at those locations closest to the

property boundary, and assuming that current site conditions and land-use remain the unchanged, the
risk would be managed through continued groundwater monitoring at the Site.

3.6 Groundwater Monitoring (CRA 2010)
CRA conducted a groundwater monitoring event at the Site on March 31, 2010 that included the collection of
groundwater samples from the six (6) monitor wells on the Site and the collection of groundwater elevational data
and headspace vapour readings.

· The depth to groundwater ranged from 1.171 mbgs (MW-6) to 1.811 mbgs (MW-5). Free product was not
identified in any of the wells accessed during the site visit;

· Samples from the six (6) monitor wells were analyzed for BTEX/mTPH;
· BTEX concentrations for all monitoring wells sampled were below applicable Atlantic PIRI Tier I guidelines for a

commercial site with potable water and coarse-grained soil; and
· MW-6 and its field duplicate showed an mTPH concentration of 37.0 mg/L and 33.0 mg/L respectively, which

exceeded the Tier I criteria of 15.0 mg/L for fuel oil for a commercial site, and 3.2 mg/L for a residential site with
potable water and coarse-grained soil.



AECOM Imperial Oil Limited
Closure Report

Former Imperial Oil Bulk Plant Facility,
64 Mill Lake Road, Hubbards, Nova Scotia

RPT_2020-09-18_Closure Report_Hubbards_60438249.Docx 13

3.7 Groundwater Monitoring (CRA 2012)
CRA conducted a groundwater monitoring event at the Site on November 22, 2012 that included the collection of
groundwater samples from the six (6) monitor wells on the Site and the monitoring of all wells for subsurface vapour
concentrations, water levels, and the presence or absence of light non-aqueous phase liquids (free product).

· The depth to groundwater ranged from 1.401 metres below top of casing (mbtoc) in MW-6 to 1.925 mbtoc in
MW5. Based on this information, relative groundwater elevations were calculated, and a groundwater
potentiometric surface elevations diagram was generated. The inferred principal direction of groundwater flow
was to the east;

· Measurable free product was not detected in any of the monitor wells. The subsurface vapour concentrations
measured in all accessible monitor wells were non-detectable;

· Samples from the six (6) monitor wells were analyzed for BTEX/mTPH; and
· All groundwater analytical results were below the Atlantic RBCA Tier I RBSLs for a commercial site with potable

water and coarse-grained soil. Results were also compared to and were below the Atlantic RBCA Tier I
Ecological Screening Levels for Plant and Invertebrate Direct Contact with Shallow Groundwater (applicable
only if groundwater levels are within 3 m of ground surface).

3.8 Phase II ESA (CRA 2013)
A Phase II ESA was conducted by CRA between November 14 and 22, 2012. The objective of the Phase II was to
characterize the soil and groundwater conditions with respect to PCOCs associated with areas of potential
environmental concern (APECs) from the current and historical activities of the Site and adjacent properties, as
detailed in the Phase I and II ESAs completed for the Site. Work completed at the Site included the following:

· Advancement of four (4) test-pits (TP21-TP24);
· Soil samples were collected during test-pit advancement and select samples were submitted for BTEX/mTPH

and TPH fraction analyses; and
· Groundwater samples were collected from the monitor wells on-Site and were submitted for BTEX/mTPH

analysis.

The assessment findings included the following:

· The stratigraphic profile encountered in the test pits generally consisted of sand with trace silt and some
cobbles and boulders throughout to depths ranging from 4.0 to 4.1 mbgs. Bedrock was not intersected during
the Phase II ESA work completed in November 2012;

· On November 22, 2012, the depth to groundwater ranged from 0.591 mbgs (MW-6) to 1.425 mbgs (MW-5).
The inferred principal direction of groundwater flow was to the east. No free product was identified in any of the
monitor wells;

· The soil hydrocarbon results were within the applicable guidelines with the exception of samples collected from
TP24 (former product dispenser/pump location);

· Ethylbenzene concentrations in TP24(0.5-1.0m): 0.54 mg/kg and TP24(1.0-1.5m): 0.57 mg/kg were in
exceedance to the guideline value of 0.065 mg/kg for Atlantic RBCA Tier I RBSLs for a commercial property
with coarse textured soil and potable groundwater;

· mTPH fractions C6-C10 in TP24(1.0-1.5m): 520 mg/kg and TPH fractions in C10-C16 TP24(0.5-1.0m): 1100
mg/kg and TP24(1.0-1.5m): 400 mg/kg  exceeded the Atlantic RBCA Ecological Screening Levels for the
protection of plants and soil invertebrates; Direct Soil Contact (only applicable for sample depths 0-1.5m);

· mTPH levels ranging from <15 mg/kg to 2,600 mg/kg were reported for the soil samples analyzed. The mTPH
results were compared to the guidelines for gasoline, fuel oil or lube oil fractions;
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· Generally, exceedances of the 2012 Tier I RBSLs and ESLs were observed in the area of the former product
dispenser/pump slab which was removed in 2002; and

· All groundwater analytical results were below the Atlantic RBCA Tier I RBSLs for a commercial property with
potable groundwater usage and coarse-grained soil and the Atlantic RBCA Tier I Ecological Screening Levels
for Plant and Invertebrate Direct Contact with Shallow Groundwater (only if groundwater levels are within 3m of
ground surface).

3.9 Groundwater Monitoring (CRA 2014)
CRA conducted groundwater monitoring and sampling activities at the Site on November 20, 2013.

· All accessible monitor wells were monitored for subsurface vapour concentrations, water levels, and the
presence or absence of free product.

· Samples were collected from all accessible monitor wells and submitted for BTEX/mTPH analysis.
· The depth to groundwater ranged from 1.11 mbtoc (MW-6) to 1.68 mbtoc (MW-5). Based on this information,

relative groundwater elevations were calculated, and a groundwater potentiometric surface elevations diagram
was generated the inferred principal direction of groundwater flow was to the east.

· Measurable free product was not detected in any of the monitoring wells. The subsurface vapour
concentrations measured in the monitoring wells were all <5 parts per million by volume (ppmv).

· The groundwater analytical results were all below the NSE 2013 Tier I Environmental Quality Standards
(EQSs) for a commercial property with potable groundwater use and coarse-grained soil.

3.10 Groundwater Monitoring (CRA 2015)
CRA conducted groundwater monitoring and sampling activities at the Site on May 1, 2015.

· All accessible monitor wells were monitored for subsurface vapour concentrations, water levels, and the
presence or absence of free product.

· Samples were collected from all accessible monitor wells and submitted for one or more of the following:
BTEX/mTPH, PAHs, and select metals analysis.

· The depth to groundwater ranged from 1.10 mbtoc (MW6) to 1.62 mbtoc (MW5). Based on this information,
relative groundwater elevations were calculated, and a groundwater potentiometric surface elevations diagram
was generated the inferred principal direction of groundwater flow was to the east.

· Measurable free product was not detected in any of the monitoring wells. The subsurface vapour
concentrations measured in the monitoring wells were all <5 parts per million by volume (ppmv).

· The groundwater analytical results were all below the NSE 2013 Tier I Environmental Quality Standards
(EQSs) for a commercial property with potable groundwater use and coarse-grained soil.

3.11 Summary of Historical Groundwater Exceedances
The remainder of the historical groundwater results collected from 2003 to 2005 (April) were within the applicable
NSE Tier I EQS guidelines for the Site, with the exception of the following results collected from MW-5 and MW-6:

· MW-5 (August 15, 2003): Ethylbenzene: 0.005 mg/L
· MW-6 (August 15, 2003): mTPH: 16.1 mg/L (fuel)
· MW-6 (April 19, 2004): mTPH: 13 mg/L (fuel); FD: 11 mg/L (fuel)
· MW-6 (October 28, 2004): mTPH: 12 mg/L (fuel)
· MW-6 (April 6, 2005): mTPH: 13 mg/L (fuel); FD: 12 mg/L (fuel)
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4. AECOM Phase II ESA (2015-2017)

Between October 2015 and July 2017, AECOM completed subsurface investigations and groundwater sampling
with the overall objective of delineating previously identified soil and/or groundwater impacts at the Site. The
investigation activities included: site reconnaissance, hand augering, borehole drilling, groundwater monitoring well
installation, test pit excavation, and soil and groundwater sampling. All activities are summarized in the following
sections. The rationale for each investigation location is summarized in Table A and Table B below.

Table A below represents the areas of Actual Environmental Concern (AECs) associated with historic exceedances
identified at the Site and the rationale for the sampling locations completed by AECOM to address each historic
exceedance.

Table A: Rationale for Subsurface Investigation – Areas of Actual Environmental Concern

Area of Actual
Environmental
Concern (AEC)

Phase II
Sample

Location
Media Rationale

Area near former catch
basin / oil/water
separator

TP16-09 Soil Investigate and delineate soil guideline exceedance for ethylbenzene,
xylenes and mTPH at historical soil sample location TP2 (2003).

Area near former
product
dispenser/pump
location

TP16-03 to
TP16-06

Soil Investigate and delineate soil guideline exceedances for
ethylbenzene, xylenes and mTPH at historical soil sample locations
TP5 (2003) and TP24 (2012).

Area near former
aboveground fuel
storage tank

TP16-01 Soil Investigate and delineate soil guideline exceedance for ethylbenzene
at historical soil sample location TP9 (2003).

Former loading rack TP16-02 Soil Investigate and delineate soil guideline exceedance for ethylbenzene
at historical soil sample location TP11 (2003).

Former septic tank
pumping chamber

TP16-10 Soil Investigate and delineate soil guideline exceedance for mTPH at
historical soil sample location ST E-WALL (2003).

Table B below represents the APECs identified at the Site and the rationale for each investigation / sampling
location completed by AECOM to address each APEC.

Table B: Rationale for Subsurface Investigation – Areas of Potential Environmental Concern

Areas of Potential
Environmental

Concern (APECs)

Phase II
Sample

Location
Media Rationale

Former Office /
Warehouse

FA1 to FA12

FA1-X, FA4-X,
FA6-X, FA7-X,
FA10-X

Soil Collected soil samples for analysis of one or more of the following:
BTEX/mTPH, Volatile Organic Compounds (VOCs), PAHs, Metals
(iron), Polychlorinated Biphenyl (PCBs), and glycol.

Former Waste Oil
Storage Area

FWO-1 to
FWO-8

BH17-05 to
BH17-07

Soil
Groundwater

Collected soil samples for analysis of one or more of the following:
BTEX/mTPH, VOCs, PAHs, Metals, PCBs, and glycol.
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Areas of Potential
Environmental

Concern (APECs)

Phase II
Sample

Location
Media Rationale

MW16-03
MW17-04,
MW17-05

Former Tank Farm
Area

EX2-1 to
EX3-12

BH16-01,
BH16-02*,
BH16-03*

Soil Collected soil samples for analysis of BTEX/mTPH

* Note: BH16-02 and BH16-03 were not submitted for analysis.

4.1 Groundwater Monitoring: October 2015
AECOM completed groundwater monitoring for the Site on October 14, 2015. Samples were collected from
monitoring wells on-Site (MW-1 to MW-6) and were submitted for BTEX/mTPH analysis.

Results showed the following exceedances to the applicable guideline for mTPH (Fuel): 3.2 mg/L:

· MW-6: mTPH: 6.6 mg/L (Fuel)

4.2 Test-Pit Program: July 2016
AECOM completed a test-pit program for the Site from July 27-28, 2016. The objective of this program was to
delineate previously identified soil impacts at the Site. A total of ten (10) test-pits (TP16-01 to TP16-10 – including
one (1) field duplicate) were completed and select samples were analyzed for BTEX/mTPH analysis, and TP16-09
was submitted for PAH analysis.

Results from the test-pit program showed the following exceedances to the applicable guidelines for ethylbenzene
(0.0.065 mg/kg) and mTPH (Fuel): 1,800 mg/kg:

· TP16-03 (0-1m) – E: 0.072 mg/kg, mTPH: 5,000 mg/kg (Fuel)
· TP16-03 (3-4m) – mTPH: 12,000 mg/kg (Fuel)
· TP16-05 (1-2m) – E: 0.36 mg/kg, mTPH: 7,800 mg/kg (Fuel)
· TP16-06 (2-3m) – E: 0.22 mg/kg
· TP16-06 (2-3m) (DUP) – E: 0.17 mg/kg

4.3 PCOC Soil Investigation: October 2016 - November 2017

4.3.1 Former Office / Warehouse

On October 18, 2016 AECOM completed a soil investigation for PCOCs related to the Former Office / Warehouse
location on-Site. A total of thirteen (13) soil samples (FA1 to FA12 – including one (1) field duplicate) and four (4)
stock-pile samples (STP-FA1 to STP-FA4) were collected and submitted for BTEX/mTPH analysis.
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On November 3, 2016 AECOM returned to Site and collected an additional five (5) samples (FA1-X, FA4-X, FA6-X,
FA7-X, FA10-X) from the Former Office / Warehouse location. Samples were submitted for the following analysis:
VOCs, PAHs, metals, PCBs, glycols.

Analytical results showed no exceedances to the applicable guidelines for the Site.

4.3.2 Former Waste Oil Storage Tank Area

On November 3, 2016 AECOM also investigated the Former Waste Oil Storage Tank Area. A total of five (5) soil
samples (FWO-1 to FWO-5) were collected and submitted for one or more of the following analysis: BTEX/mTPH,
VOCs, PAHs, metals, PCBs, glycols.

Results from the soil investigations showed the following exceedances in mTPH (Fuel): 1,800 mg/kg, mTPH (Lube):
10,000 mg/kg; iron (11,000 mg/kg):

· FWO-1(0.2-0.35m): mTPH: 25,000 mg/kg (Fuel/Lube)
· FWO-5(0.2-0.35m): Iron: 15,000 mg/kg

On December 13, 2016, AECOM installed monitoring well MW16-03 in the vicinity of the Former Waste Oil Storage
Tank Area with the purpose of investigating the groundwater conditions in the area. No soil sample was submitted
for analysis.

AECOM completed groundwater monitoring for the Site on December 15, 2016. Samples were collected from
monitoring wells on-Site (MW1 to MW6, MW16-01 to MW16-03) and were submitted for BTEX/mTPH analysis.
Results showed the following exceedances:

· MW6: mTPH: 10 mg/L (Fuel)
· MW16-01: Ethylbenzene: 0.0038 mg/L, mTPH: 7.3 mg/L (Fuel)
· MW16-01 (FD): Ethylbenzene: 0.0037 mg/L, mTPH: 7.1 mg/L (Fuel)

4.3.2.1 Borehole Delineation and Monitoring Well Construction: July 2017

Between July 19-20, 2017 AECOM completed a borehole investigation in order to delineate the PHC impacts in soil
that were identified during the PCOC Former Waste Oil Storage Tank investigation in 2016 (FWO-1). Five (5)
boreholes (BH17-05, BH17-06, BH17-07, MW17-04, MW17-05) were drilled and two (2) were completed as
monitoring wells (MW17-04 and MW17-05).

Soil samples were collected and analysed for BTEX/mTPH. Results showed no exceedances to the applicable
guidelines for the Site.

Groundwater sampling was also completed for the Site on July 27, 2017. The results from this monitoring event are
outlined in Section 7.4.

4.3.2.2 Iron in Soil Delineation: October / November 2017

On October 26, 2017 AECOM returned to Site to investigate an iron exceedance (FWO-5) that was identified during
the PCOC investigation in 2016. Four (4) soil samples (FWO-2 to FWO-5) were collected from various depths
intervals and were submitted for iron analysis. All results submitted were found to be in exceedance to the
applicable guideline value for iron (11,000 mg/kg):
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· FWO-2(0.20-0.35m): Iron: 23,000 mg/kg
· FWO-2(0.35-0.50m): Iron: 23,000 mg/kg
· FWO-3(0.20-0.35m): Iron: 25,000 mg/kg
· FWO-3(0.35-0.50m): Iron: 27,000 mg/kg
· FWO-4(0.20-0.35m): Iron: 30,000 mg/kg
· FWO-4(0.35-0.50m): Iron: 27,000 mg/kg
· FWO-5(0.30-0.50m): Iron: 23,000 mg/kg

On November 22, 2017 AECOM returned to Site to collect additional samples for iron analysis. Four (4) soil
samples (FWO-5 to FWO-8) were collected from various depth intervals and were submitted for iron analysis.
Results showed the following exceedances to the applicable guideline value for iron (11,000 mg/kg):

· FWO-6(0.20-0.35m): Iron: 24,000 mg/kg
· FWO-6(0.35-0.50m): Iron: 13,000 mg/kg
· FWO-7(0.20-0.35m): Iron: 21,000 mg/kg
· FWO-8(0.20-0.35m): Iron: 13,000 mg/kg

The iron in soil concentrations identified at the Site are considered to be representative of background soil
conditions as elevated iron concentrations in granite bedrock (parent material) is anticipated for this region (Boner,
Finck and Graves, 1990) (Health Canada, 2014). Therefore, iron concentrations in excess of the NSE criteria are
not required to be remediated.

4.4 Former Tank Farm Area Investigation: October / December 2016
On October 27, 2016 AECOM completed a soil investigation surrounding the former Tank Farm Area. The purpose
of the field program was to complete a data gap by investigating the area of former underground tanks/concrete
apron pads that are now backfilled with gravel. The former tank investigation work involved the removal and
stockpiling of soils, and the screening/sampling of soils to investigate soil conditions in the former tank areas.
Samples (EX3-1 to EX3-12) were collected from various depth intervals and were submitted for analysis of
BTEX/mTPH.

On December 13, 2016 AECOM returned to Site to complete a borehole investigation in the area of former tank
farm area. Three (3) boreholes were completed (BH16-01 to BH16-03) and one (1) sample (BH16-01) was
submitted for analysis of BTEX/mTPH. BH16-01 sample was collected from a layer of sand that was found beneath
the concrete slab that lay on top of the gravel layer.

Analytical results from both investigations showed no exceedances to the applicable guidelines for the Site. No
soils/gravel from this area were found to be impacted and no soil was removed from this area for disposal.
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4.5 Phase II Conclusions
Table C below summarizes exceedances that have been investigated with follow up sampling to identify if the
existing soil quality exceeds applicable criteria.

Table C: Summary of PHC and PAH Exceedances in Soil

Sample ID
(Year)

AEC Depth
(mbgs)

Parameter
concentration

exceeding criteria
(mg/kg)

Confirmatory
sample ID

(year)

Depth
(mbgs)

Parameter
concentration

(mg/kg)

Guideline
concentration

(mg/kg)

Remediation
required

 PHC EXCEEDANCES

TP2 (2003) Area near
former
catch

basin /
oil/water
separator

1-1.5 E: 2.14
mTPH: 6,000 (F)

TP16-09 (2016) 0-1 E: <0.025
mTPH: 110 (F/L)

E: 0.065
mTPH: 1,800 (Fuel)

mTPH: 10,000
(Lube)

Yes – vertical
delineation not

achieved

TP5 (2003) Area near
former
product

dispenser /
pump

location

0.5-1 E: 2.11
mTPH: 6,700 (F)

TP16-03 (2016) 0-1,
3-4

 (0-1m):
E: 0.072,

mTPH: 5,000 (F)

 (3-4m):
E: 0.050,

mTPH: 12,000 (F)

E: 0.065
mTPH: 1,800 (Fuel)

Yes

TP16-05 (2016) 1-2,
2-4

 (1-2m):
E: 0.36,

 mTPH: 7,800 (F)

 (2-4m):
E: <0.025,

mTPH: 660 (F)

E: 0.065
mTPH: 1,800 (Fuel)

TP9 (2003) Area near
former

abovegrou
nd fuel
storage

tank

0.5-1 E: 0.157 Remediation Required E: 0.065 Yes

TP11
(2003)

Former
loading

rack

2-2.5 E: 0.383 TP16-02 (2016) 2.5-3 E: <0.025 E: 0.065 Yes – vertical
delineation not

achieved

ST-E
WALL
(2003)

Former
septic tank
pumping
chamber

1-3 mTPH: 1,400 (G) Remediation Required mTPH: 870 (Gas) Yes

TP24
(2012)

Area near
former
product

dispenser /
pump

location

0.5-1,
1-1.5,
3-3.5

(0.5-1m):
E: 0.54

mTPH: 1,700 (G)

(1-1.5m):
E: 0.57

TP16-03 (2016) 0-1,
3-4

(0-1m):
E: 0.072,

mTPH: 5,000 (F)

 (3-4m):
E: 0.050,

E: 0.065
mTPH: 870 (Gas)

mTPH: 1,800 (Fuel)

Yes
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Sample ID
(Year)

AEC Depth
(mbgs)

Parameter
concentration

exceeding criteria
(mg/kg)

Confirmatory
sample ID

(year)

Depth
(mbgs)

Parameter
concentration

(mg/kg)

Guideline
concentration

(mg/kg)

Remediation
required

mTPH: 1,100 (G)

(3-3.5m):
mTPH: 3,500 (F)

mTPH: 12,000 (F)

TP16-05 (2016) 1-2,
2-4

(1-2m):
E: 0.36,

 mTPH: 7,800 (F)

 (2-4m):
E: <0.025,

mTPH: 660 (F)

E: 0.065
mTPH: 870 (Gas)

mTPH: 1,800 (Fuel)

FWO-1
(2016)

Former
Waste Oil
Storage

Area

0.2-
0.35

mTPH: 25,000 (F/L) Remediation Required mTPH: 1,800 (Fuel)
mTPH: 10,000

(Lube)

Yes

 PAH EXCEEDANCES

TP2 (2003) Area near
former
catch

basin /
oil/water
separator

1-1.5 Methylnaphthalene,
1-

Methylnaphthalene,
2-

TP16-09 (2016) 0-1 Methylnaphthalene,
1-: 0.014

Methylnaphthalene,
2-: < 0.010

Methylnaphthalene,
1-: 30

Methylnaphthalene,
2-: 30

Yes – vertical
delineation not

achieved

PHC, and PAH impacts in soil exceeding the applicable criteria were identified on-Site. The historical and recently
identified exceedances are shown above in Table C. It was recommended that a remedial action plan be created
for the PHC and PAH in soil impacted areas.

Groundwater PHC impacts exceeding the applicable criteria were identified on-Site at monitoring well MW-6. It was
recommended within AECOM’s Remedial Action Plan (2016) that further PHC in groundwater assessment be
completed at the Site.

Phase II soil sampling locations and Phase II groundwater sampling results are shown respectively on Figure 2
and Figure 3, Appendix A. Soil sample analytical results from  2016 are provided in Table 2, soil sample analytical
results from 2017 are provided in Table 4, and groundwater analytical results are provided in Table 6, Appendix D.
Laboratory Certificates of Analysis (COAs) and Data Quality Review Checklists (DQRs) are provided in Appendix
E. Quality Assurance and Quality Control (QAQC) reports are provided in Appendix F. Borehole, test pit, and
monitoring well logs are provided in Appendix G. Field methodologies are provided in Appendix H.

Free product was not found in soil or groundwater during the Phase II work completed by AECOM.
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5. Remedial Action Plan (2016)

AECOM completed a remedial action plan (RAP) for the Site in January 2016. The RAP developed a plan to
address PHC and PAH impacts in soil on-Site, PHC impacts in groundwater on-Site, identified the remedial
objectives for the Site, and described the remediation activities selected to meet the remedial objective.

An evaluation of existing soil analytical data available to AECOM was completed and compared to NSE Tier I EQS
applicable criteria to identify areas of exceedances prior to remediation.

Two (2) areas of PHC impacted soils were identified, and one (1) of these areas also had PAH impacted soils
identifiedThe RAP outlined a plan to excavate the soils that were in exceedance of NSE Tier I EQS and dispose of
the soils at an off-Site waste disposal facility approved to accept PHC and PAH impacted soils. During the
excavation, confirmatory sampling of side walls and excavation floors was planned to satisfy the requirements of
the NSE Confirmation of Remediation Protocol (PRO-700) and Imperial Oil requirements for confirmatory sampling.
The RAP indicated that the excavated areas were to be backfilled with imported clean material or excavated
overburden that had been verified by analytical sampling, and that were below applicable criteria.

Historical groundwater analytical results indicated that exceedances of the applicable 2013 NSE Tier I EQSs for
groundwater at a commercial, potable, coarse grained site existed at MW6. The groundwater elevations at the Site
typically ranged between 0.5 and 1.5 m below ground surface. The impacted soils at the Site are present in depths
from the surface to 3.5 m below ground surface. The soils at the Site are composed primarily of sand with trace silt
and some cobbles and boulders throughout. The relatively coarse-grained texture of the soils and the depths of the
planned excavations in relation to the groundwater elevations indicated the excavations would have infiltration of
groundwater. The infiltration of groundwater would require de-watering of the excavations during Site remediation
activities.

To prevent possible impact to groundwater or the municipal storm water system, a waste water management plan
for surface, groundwater and dewatering would be implemented. The plan for physical management of water
included containment structures to ensure surface runoff that encountered excavated soils would be retained on-
Site. Any groundwater infiltrating the excavations was planned to be removed using dedicated pumps stored on-
Site prior to treatment or disposal. The water removed from the excavations was planned to be treated on-Site and
discharged to the municipal storm-water system. The RAP indicated that discharged wastewater would be sampled
at regular intervals to ensure the discharge is compliant with applicable laws and regulations. As an alternative to
on-Site treatment of waste water, collection and disposal of waste water at a facility approved to accept petroleum
hydrocarbon impacted water was considered as an option.

A copy of the RAP report prepared by AECOM is provided in Appendix I.
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6. Remedial Excavations (2016 and 2020)

6.1 Remedial Excavations and Confirmatory Sampling
Between 2016 and 2020, AECOM completed remedial soil excavations at the Site to target PHC exceedances
previously identified during the Phase II ESAs and PCOC investigations completed by AECOM, as well as
remaining historical PHC and PAH exceedances previously identified at the Site.

6.1.1 Former Loading Rack / Product Dispenser (Excavation 1) - 2016

In 2016, AECOM completed an excavation in the area of the former loading rack / product dispenser pump pad. Soils
in the vicinity of the three (3) recent exceedances identified by AECOM in 2016 (TP16-03, TP16-05 and TP16-06)
and previously identified historical exceedances (TP5, TP9, TP11, and TP24) were excavated and impacted soils
were removed and transported to an Imperial Oil approved facility – Colchester Soil Recycling Facility, Mingo Road,
Kemptown, NS.

This remedial excavation is referred to as Excavation 1 (Figure 4, Appendix A).

6.1.2 Former Office / Warehouse and Oil Water Separator (Excavation 2) – 2016 and
2020

In 2016, AECOM completed an excavation in the area between former office / warehouse and the former oil water
separator). Soils in the vicinity of previously identified historical exceedances (TP2, STE-Wall) were excavated and
impacted soils were removed and transported to an Imperial Oil approved facility – Colchester Soil Recycling
Facility, Mingo Road, Kemptown, NS.

On June 2, 2020 AECOM returned to Site to collect additional confirmatory samples from Excavation 2, in order to
target a historical PAH exceedance that was not accounted for during the remedial excavation in 2016:

· TP2 (1-1.5m): Methylnaphthalene, 1-: 37 mg/kg; Methylnaphthalene, 2-: 56 mg/kg. Therefore no additional
excavation work was required or completed.

·

This remedial excavation is referred to as Excavation 2 (Figure 4, Appendix A).

In 2016, a total of 281.67 tonnes of impacted soil, taken from Excavation 1 and Excavation 2, was disposed of at the
facility mentioned above.  Both excavations were backfilled with imported surge rock and gravel; therefore, no
samples were collected from the backfill. Compaction of the backfill was completed using the excavation equipment
so the Site was properly graded and would not result in settling and/or ponding of surface water following completion
of the excavation. There was no soil disposed of during the 2020 Excavation 2 work.

Groundwater was encountered during the remediation in 2016, which was pumped out of the excavation into a frac
tank located on the Site. A tanker truck operated by Envirosystems transported the holding tank water to
Envirosystems 660 MacElmon Rd, Debert, Nova Scotia for off-Site disposal. A total of 31,000 L of water was disposed
of at this facility. There was no groundwater encountered during the 2020 Excavation 2 work.
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6.1.3 Former Waste Oil Storage Tank Area Excavation - 2018

In August 2018, AECOM completed a remedial excavation at the Site to target a recent exceedance identified
during the PCOC investigation (Former Waste Oil Storage Tank Area) completed by AECOM in 2017. The PHC
exceedance (FWO-1(0.2-0.35m): mTPH: 25,000 mg/kg (Fuel/Lube)) was excavated and impacted soils were
removed and transported to an Imperial Oil approved facility – CleanEarth Technologies, 203 Aerotech Drive,
Enfield, NS.  A total of 25.7 tonnes of impacted soil was disposed of at the facility.

The excavation was backfilled with a combination of non-impacted stocked-piled soils and imported clean fill.
Samples were collected from the fill and analyzed to verify that the fill used was below applicable criteria for the
Site. Compaction of the backfill was completed using the excavation equipment to ensure the Site was properly
graded and would not result in settling and/or ponding of surface water following completion of the excavation.

Groundwater was not encountered during this excavation.

6.1.4 Confirmatory Sampling

Confirmatory samples were collected from all the side walls and bases from all remedial excavations completed by
AECOM. All confirmatory samples were completed in accordance with the NSE Confirmation of Remediation
Protocol (PRO-700) and the Imperial Oil Guidance Document for Remedial Excavation Programs at Sites in
Canada

The Imperial Oil guidance document states the following requirements for confirmatory sampling based on the
surface area:

Floor samples:
· for excavations with an anticipated surface area of <50 square metres (m2), at least two confirmatory floor

samples should be submitted to the laboratory.  These confirmatory floor samples should be taken from the grid
locations that field screening indicated had the highest concentration of the contaminants of concern.

· for excavations with an anticipated surface area of 50-1000 m2, one additional confirmatory sample should be
submitted to the laboratory per every additional 25-100 m2 of surface area that is >50 m2.  The additional
confirmatory floor samples should be collected from the grid location in the additional 25-100 m2 of floor area
that field screening indicated had the highest concentration of the contaminants of concern.  The density of
confirmatory floor sampling required for this size excavation (chosen from the 25-100 m2 range) should be
determined in consultation with the Environmental Services Execution Project Manager, prior to starting the
remedial excavation.

· for excavations with an anticipated surface area of >1000 m2, the Consultant should develop a site-specific
remedial excavation floor sampling plan, in consultation with the Environmental Services Execution Project
Manager, prior to starting the remedial excavation.

Wall samples:
· a location for a wall profile is established every 2-5 metres along the excavation wall, using the grid that has

been set out for the site.  Locations for these wall profiles should correspond to ““worst-case”” conditions along
the wall.  Locations of these wall profiles should not be selected in a biased manner, to ensure that a clean wall
is achieved.

· at every wall profile, field screening by physical observation and field screening measurements (i.e. OVM or
Quantabs) is performed on discrete samples at a maximum 1.0 m interval (from the top to the bottom of the
wall).  This is performed at each wall profile along the excavation.

· the preferred practice is that the field screening sampling grid should diamond shaped, not rectangular.  If one
wall profile takes samples at 1.0, 2.0 and 3.0 mbgs, then the next wall profile will take samples at 0.5, 1.5, 2.5
and 3.5 mbgs.  This pattern then repeats for subsequent wall profiles.  This methodology provides better areal
coverage of the wall and makes it less likely that horizontal seams of impacted soil will be missed in the field
screening process.
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· at a minimum, the most highly contaminated sample (based upon physical observation and field screening
measurements) from each wall profile is sent to a laboratory for confirmation testing.  Additional samples may
be submitted for laboratory analysis, to improve areal coverage of the wall with confirmatory samples.

· for larger excavations, the frequency of wall sampling can be decreased. This is easily accomplished by
selecting distances between the wall profiles that are at the higher end of the recommended 2-5 m range.  Note
that a spacing larger than 5 m can be chosen for larger excavations.

All soil samples collected were placed in laboratory-supplied glass jars with no headspace and stored in an ice-
filled cooler. Soil characteristics (soil types, odours and/or staining) were logged in the field by qualified AECOM
environmental staff.

Excavated soils were stockpiled on-Site during remedial activities and segregated based on physical observations
(i.e. visual / olfactory condition of the soil). Discrete confirmatory samples were collected from stockpiled soil to
confirm petroleum hydrocarbon concentrations. If stockpiled material was found to be contaminated it was directly
loaded onto trucks for off-Site disposal.

The 2016/2020 remedial excavation boundaries and confirmatory samples are illustrated on Figure 4, and the 2018
remedial excavation boundaries and confirmatory samples are illustrated on Figure 5, Appendix A. Analytical
results from the 2016/2020 excavation are provided in Table 3, and analytical results from the 2018 excavation are
provided in Table 5, Appendix D. Laboratory COAs and DQRs are provided in Appendix E. QAQC reports are
provided in Appendix F. Field methodologies are provided in Appendix H. A remedial photo log is provided in
Appendix J and remediation waste slips are provided in Appendix K.

6.2 Soil Sampling Analytical Results

6.2.1 Former Loading Rack / Product Dispenser (Excavation 1) – 2016

Between October 20-27, 2016 a total of twenty (20) confirmatory wall soil samples (including duplicates) and five
(5) confirmatory base soil samples were collected and submitted for analysis of BTEX/mTPH. A total of seven (7)
samples were collected from the stockpiled material on-Site and were submitted for analysis of BTEX/mTPH.

Four (4) interim samples (EX1-1, EX1-3, EX1-9, EX1-10) that were collected during the excavation were in
exceedance to the applicable guidelines for ethylbenzene or mTPH. These samples were removed, and the
impacted soil was disposed of at the approved facility:

· EX1-1(3-4m): Ethylbenzene: 0.16 mg/kg
· EX1-3(2-3m): mTPH: 3,200 mg/kg (Fuel)
· EX1-9(1-2m): Ethylbenzene: 0.31 mg/kg; mTPH: 1,900 mg/kg (Fuel)
· EX1-10(1.5-2.5m): Ethylbenzene: 0.16 mg/kg; mTPH: 2,600 mg/kg (Fuel)

All other samples collected as part of this excavation were within the applicable guidelines for the Site.

6.2.2 Former Office / Warehouse and Oil Water Separator (Excavation 2) – 2016/2020

2016
Between October 21-December 13, 2016 a total of five (5) confirmatory wall soil samples (including duplicates) and
two (2) confirmatory base soil samples were collected and submitted for analysis of BTEX/mTPH. A total of two (2)
samples were collected from the stockpiled material on-Site and were submitted for analysis of BTEX/mTPH.

All samples collected as part of this excavation were within the applicable guidelines for the Site.
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The 2016 remedial excavation boundaries and confirmatory samples are illustrated on Figure 4, Appendix A.
Analytical results from the 2016 excavation are provided in Table 3, Appendix D.

2020
On June 2, 2020, AECOM returned to Site to collect a total of five (5) confirmatory wall soil samples (including
duplicates) and two (2) confirmatory base soil samples were collected and submitted for analysis of PAHs.

All samples collected were within the applicable guidelines for the Site.

The 2020 confirmatory samples are illustrated on Figure 4, Appendix A. Analytical results are provided in Table 3,
Appendix D.

6.2.3 Former Waste Oil Storage Tank Area Excavation - 2018

Between August 2-7, 2018, a total of four (4) confirmatory wall samples and one (1) confirmatory base sample were
collected and submitted for analysis of BTEX/mTPH. One (1) sample was collected from the backfill material to be
used on-Site and was submitted for analysis of BTEX/mTPH, VOC, PAH, and metals analysis.

All samples collected during the 2018 excavation were within the applicable guidelines for the Site.

The 2018 remedial excavation boundaries and confirmatory samples are illustrated on Figure 5, Appendix A.
Analytical results from the 2018 excavation are provided in Table 5, Appendix D.

6.3 Post Remedial Monitoring Well Installation
On December 20, 2016, AECOM installed two (2) post-remedial monitoring wells within the remedial excavation
area that took place in October 2016. One (1) monitoring well (MW16-01) was  installed in Excavation 1 (area of the
former loading rack and product dispenser pump pad), and the second monitoring well (MW16-02) was  installed in
Excavation 2 (area between former office / warehouse and the former oil water separator).

Between July 20-21, 2017, AECOM installed additional post-remedial monitoring wells to assess groundwater
conditions post remedial activities. On July 20, 2017 AECOM decommissioned MW6, which had been showing
exceedances in mTPH in recent sampling completed by AECOM. As a replacement to this well, AECOM installed
MW17-03 which is located within 2 m of MW-6. On July 21, AECOM installed an additional two (2) post-remedial
monitoring wells, as a replacement to the wells that were initially installed in December 2016. MW17-01 was
installed in Excavation 1 and MW17-02 was installed in Excavation 2.

On May 1, 2019, AECOM installed MW19-01 with the purpose of concluding that there are no impacts that could
affect the off-Site property. Monitoring well locations are shown on Figure 6, Appendix A. Monitoring well logs are
provided in Appendix G.
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7. Post Remedial Groundwater Monitoring
Events

AECOM completed several post-remedial groundwater monitoring events between 2019-2020 for select wells on-
Site. Monitoring well locations are shown on Figure 6, Appendix A. Analytical results are provided in Table 7.0,
Appendix D. Laboratory COAs and DQRs are found in Appendix E. QAQC reports are provided in Appendix F.
Field Methodologies are provided in Appendix H.

The final groundwater monitoring events that confirm compliance for the wells on-Site are presented below. Free
product was not detected while sampling.

7.1 Groundwater Monitoring (February 2019)
AECOM completed groundwater monitoring for the Site on February 6, 2019. Samples were collected from
monitoring wells on-Site (MW17-01 and MW17-03).

AECOM returned to Site on February 19, 2019 to complete additional groundwater monitoring. Samples were
collected from monitoring wells on-Site (MW1 to MW5, MW16-01 to MW16-03, MW17-02, MW17-05) and were
submitted for BTEX/mTPH analysis.

Results from both sampling evens showed no exceedances to the applicable guidelines for the Site.

7.2 Groundwater Monitoring (May 2019)
AECOM completed groundwater monitoring for the Site on May 6, 2019. Samples were collected from monitoring
wells on-Site (MW1 to MW5, MW16-01 to MW16-03, MW17-01 to MW17-03, MW17-05, MW19-01). Results
showed the following exceedances:

· MW19-01: Ethylbenzene: 0.0045 mg/L
· MW19-01 (FD): Ethylbenzene: 0.0047 mg/L

7.3 Groundwater Monitoring (June 2019)
AECOM completed groundwater monitoring for the Site on June 26, 2019. Samples were collected from monitoring
well on-Site (MW19-01).

Results showed no exceedances to the applicable guidelines for the Site.

7.4 Groundwater Monitoring (August 2020)
AECOM completed groundwater monitoring for the Site on August 14, 2020. Samples were collected from
monitoring well on-Site (MW19-01).

Results showed no exceedances to the applicable guidelines for the Site.
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8. Confirmation of Remediation

For confirmatory work completed by AECOM, please refer to Section 6.0 and Section 7.0 within this report, as well
as Figures 4 and 5, Appendix A and Tables 3 and 5, Appendix D.

When confirmation of remediation groundwater objectives have been met and Site closure has been given,
AECOM will decommission the monitoring wells on-Site under the supervisor of the Site Professional.
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9. Declaration of Property Condition

The Site has been assessed and all on-Site impacted soil has been remediated to applicable NSE Tier I
Environmental Quality Standards (EQS) for a commercial property with potable groundwater and coarse-grained
soils.

The Declaration of Property Condition (DPC) and other associated NSE checklists are provided within Appendix B.
The Site meets the requirements for NSE Tier I unconditional closure.
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B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
DUP A (F/D) 2003-07-28 1 - 1.5 m FD < 0.05 < 0.2 2.47 12.9 722 5700 620 7100 (2)

TP2/3 2003-07-28 1 - 1.5 m N 0.008 0.054 2.14 11 434 5000 520 6000 (2)
TPH FRAC (TP2/3) 2003-07-28 1 - 1.5 m N < 0.025 0.055 2.14 11 382 4872 450 5710 (2)

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
DUP B (F/D) 2003-07-28 0.5 - 1 m FD < 0.05 < 0.2 0.181 2.13 268 5700 460 6400 (2)

TP5/2 2003-07-28 0.5 - 1 m N < 0.025 < 0.025 0.211 2.43 280 6000 480 6700 (2)
TP5/4 2003-07-28 2 - 3m N < 0.05 < 0.05 1.83 15.9 420 93 < 15 510

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type

TP9/1 2003-07-28 0.5 - 1 m N < 0.025 0.308 0.157 7.2 52.3 670 82 810

B T E X >C6-C10 >C10-C16 >C16-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type

TP24 2012-11-19 0.5 - 1.0 m N < 0.025 < 0.025 0.54 2.2 230 1100 310 63 1700 (1)
TP24 2012-11-19 1 - 1.5 m N < 0.025 < 0.025 0.57 4.8 520 400 110 29 1100 (1)
TP24 2012-11-19 3-3.5 m FD <0.025 <0.025 <0.025 <0.05 3 2600 730 150 3500 (2)

Location ID Sample Date Depth Type
TP2/3 7/28/2003 1 - 1.5 m N 37 56

Parameter Methylnaphthalene, 1- Methylnaphthalene, 2-

Parameter

Parameter

Parameter

Parameter

Parameter

Parameter

PARAMETER ABBREVIATION NSE-EQS1

BENZENE B 0.042
TOLUENE T 0.35

ETHYLBENZENE E 0.065
XYLENES X 11
>C10-C16 -
>C16-C21 -
>C21-C32 -

MTPH (GAS) - 870
MTPH (DIESEL) - 1800
MTPH (#6 OIL) - 10000

Methylnaphthalene, 1- - 30

Methylnaphthalene, 2- - 30
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WASTE OIL STORAGE
TANK AREA

FOUNDATION AREA

EXCAVATION 3

2016/2017 PHASE II WORK:
Test-Pit Investigation:
• TP16-01 to TP16-10 (2016)

Former Office / Warehouse Investigation:
• FA1 to FA12 (2016)
• FA1-X, FA4-X, FA6-X, FA10-X (2016)

Former Tank Farm Investigation:
• EX3-1 to EX3-12 (2016)
• BH16-01 to BH16-03 (2016)

Former Waste Oil Storage Tank Investigation:
• FWO-1 to FWO-5 (2016)
• FWO-2 to FWO-8 (arsenic) (2017)
• BH17-05 to BH17-07 (2017)
• MW17-04, MW17-05(2017)

450 EXCEEDANCES OF CRITERIA ARE SHOWN
IN TEXT AS RED BOLD

N - NORMALL; FD - FIELD DUPLICATETYPE

SOIL RESULTS ARE IN mg/kg

ANALYTICAL RESULTS:

SOIL SAMPLES GREATER THAN APPLICABLE
STANDARD FOR PHC!"

SOIL SAMPLES LESS THAN OR EQUAL TO
APPLICABLE STANDARD FOR PHC!"

SOIL SAMPLES GREATER THAN APPLICABLE
STANDARD FOR IRON BUT CONSIDERED TO BE
REPRESENTATIVE OF  BACKGROUND SOIL CONDITIONS

!"

B T E X F1 (C6-C10) - BTEX F2 (C10-C16) C16-C21 C21-C32 MTPH HC Resemblance
Location ID Sample Dtae Depth Type

TP16-03 7/28/2016 0.0-1.0 m N < 0.025 < 0.025 0.072 0.36 64 3600 1100 290 5000 Fuel
TP16-03 7/28/2016 3.0-4.0 m N < 0.025 < 0.025 0.05 0.41 48 9200 2400 440 12000 Fuel

TP16-05 7/28/2016 1.0-2.0 m N < 0.025 < 0.025 0.36 0.83 200 5500 1700 380 7800 Fuel

TP16-06 7/28/2016 2.0-3.0 m N < 0.025 < 0.025 0.22 1.5 120 490 200 46 860 Fuel
TP16-06 7/28/2016 2.0-3.0 m FD < 0.025 < 0.025 0.17 0.99 260 180 86 19 550 Fuel

FWO-1 3/11/2016 0.2 - 0.35 m N < 0.025 < 0.025 < 0.025 0.21 130 6700 4600 13000 25000 Fuel/Lube

Parameter

Iron
Location ID Sample Date Depth Type

FWO-2 26/10/2017 0.2-0.35 m N 23000
FWO-2 26/10/2017 0.35-0.5 m N 23000
FWO-3 26/10/2017 0.2-0.35 m N 25000
FWO-3 26/10/2017 0.35-0.5 m N 27000
FWO-4 26/10/2017 0.2-0.35 m N 30000
FWO-4 26/10/2017 0.35-0.5 m N 27000
FWO-5 26/10/2017 0.3-0.5 m N 23000
FWO-5 3/11/2016 0.2-0.35 m FD 15000
FWO-6 22/11/2017 0.2-0.35 m N 24000
FWO-6 22/11/2017 0.35-0.5 m N 13000
FWO-7 22/11/2017 0.2-0.35 m N 21000
FWO-8 22/11/2017 0.2-0.35 m N 13000

Parameter

Parameter Abbreviation NSE-EQS1

Benzene B 0.042
Toluene T 0.35

Ethylbenzene E 0.065
Xylenes X 11

F1 (C6-C10) - BTEX - -
F2 (C10-C16) - -

C16-C21 - -
C21-C32 - -

Modified TPH (Tier 1) -
Gas = 870;

Fuel = 1800;
Lube = 10000

Iron - 11000

'-' or NA = not applicable

1 Nova Scotia Environment Table 1A Tier 1 Environmental Quality
Standards for Soil at a Potable Site, Coarse, Commercial
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ANALYTICAL RESULTS:

450 EXCEEDANCES OF CRITERIA ARE SHOWN
IN TEXT AS RED BOLD

N - NORMALL; FD - FIELD DUPLICATETYPE

GROUNDWATER SAMPLES LESS THAN OR EQUAL TO
APPLICABLE STANDARD FOR PHC!"
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STANDARD FOR PHC!"



H
O

H
O

H
O

H
O

H
O

H
O

H
O

H
O

D

D

!!D D D D

D
D

D

!!D !!D

!!D

!

!

!

!

!!D
!!D

!!D

!!D

!!D

!!D

!!D

!!D

!!D

!!D

!!D

!!D!!D

!!D
!!D

!!D

!!D

!!D

!!D

!

!

D

!

D !

D

!

D

!

D

!

D

!

D

(25)
(10)

(15) (10)
(10)

(25) (30)

(20)

EX1-4 (4.0)

EX1-6 (4.0) EX1-10 (4.0)

EX1-8 (4.0)

EX2-6

EX2-5

EX2-4

EX2-3

EX2-2

EX2-1

EX1-15

EX1-2

EX1-13

EX1-12

EX1-11

EX1-14EX1-8

EX1-7EX1-6

EX1-5

EX1-4

EX1-17

EX1-16 A

B

C

D

A

(690)

(45) (55)

(40)

(0)

TP11

TP5
TP24

TP2

TP16-03

TP16-05

TP16-06

LEGEND This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as agreed by AECOM and its client, as required by law or
for use by governmental reviewing agencies.  AECOM accepts no responsibility, and denies any party that modifies this drawing without AECOM's express written consent. REFERENCE DRAWINGS

REVISIONS
NO. DATE DESCRIPTION

REV. DATE DESCRIPTION BY CHK

L:\Environment\GIS\_IOL-East\Hubbards - 60438249\02_MXDs\Historical Results\FIG04_2019-11-18_IOL-CTC-Hubbards_2016PHCSoils.mxd

0 5 10
m

DRAWN BY: SC
CHECKED BY: JS DATE: 2020-06-11

SCALE: FIGURE No. 4
REVISION 0

PROJECT LOCATION:
64 MILL LAKE ROAD NO. 2
HUBBARDS, NOVA SCOTIA

CLIENT NAME:
IMPERIAL OIL

2016/2020 REMEDIATION PHC AND PAH IN
SOIL RESULTS

Last saved by: STEPHANIE.CLARK (2020-06-11)

1:250

.

SUBJECT PROPERTY BOUNDARY (ASSUMED)

PROPERTY BOUNDARY (ASSUMED)

FORMER FEATURES

HO O/H POWER LINE

EXCAVATION BOUNDARY

!D TEST PIT LOCATION

"ð SOIL SAMPLE LOCATION

D SOIL VAPOUR SAMPLE LOCATION

!! SOIL SAMPLE SUBMITTED FOR LAB ANALYSIS

SOIL VAPOUR CONCENTRATION (PPM)(10)

450
EXCEEDANCES OF CRITERIA ARE SHOWN
IN TEXT AS RED BOLD

N - NORMALL; FD - FIELD DUPLICATETYPE
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B T E X F1 (C6-C10) - BTEX F2 (C10-C16) C16-C21 C21-C32 MTPH HC Resemblance
Location ID Sample Date Depth Type

EX1-2 10/20/2016 3.5 - 4 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX1-4 10/20/2016 4 m N < 0.025 < 0.025 < 0.025 < 0.050 11 22 13 < 15 46 Fuel

EX1-4 10/21/2016 4 m FD < 0.025 < 0.025 < 0.025 0.12 10 110 51 < 15 170 Fuel

EX1-5 10/20/2016 0 - 1 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 60 110 32 200 Fuel

EX1-6 10/20/2016 4 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX1-7 10/20/2016 0 - 1 m N < 0.025 < 0.025 < 0.025 0.2 54 190 76 < 15 320 Fuel

EX1-8 10/20/2016 4 m N < 0.025 < 0.025 < 0.025 0.076 12 230 76 17 330 Fuel

EX1-10 10/20/2016 4 m N < 0.025 < 0.025 < 0.025 < 0.050 3.7 290 110 24 430 Fuel

EX1-11 10/25/2016 1.5 - 2.5 m N < 0.025 < 0.025 < 0.025 0.13 18 56 28 < 15 100 Fuel

EX1-12 10/25/2016 2 - 3 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 14 15 < 15 29 Fuel

EX1-13 10/25/2016 2.5 - 3.5 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX1-14 10/25/2016 2 - 3 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX1-15 10/27/2016 2 - 3 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA
EX1-15 10/27/2016 2 - 3 m FD < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX1-16 10/27/2016 3.5 - 4.5 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 17 18 < 15 35 Fuel

EX1-17 10/27/2016 1 - 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 15 < 15 < 15 NA
EX1-17 10/27/2016 3 - 4 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 25 23 < 15 45 Fuel

EX2-1 10/21/2016 1 - 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 23 30 53 Fuel/Lube

EX2-2 10/21/2016 1 - 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA
EX2-2 10/21/2016 1 - 2 m FD < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX2-3 10/21/2016 0 - 1 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX2-4 10/21/2016 1 - 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX2-5 10/21/2016 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

EX2-6 12/13/2016 2 m N < 0.025 < 0.025 < 0.025 < 0.050 < 2.5 < 10 < 10 < 15 < 15 NA

Parameter

Parameter Abbreviation NSE-EQS1

Benzene B 0.042
Toluene T 0.35

Ethylbenzene E 0.065
Xylenes X 11

F1 (C6-C10) - BTEX - -
F2 (C10-C16) - -

C16-C21 - -
C21-C32 - -

Modified TPH (Tier 1) -
Gas = 870;

Fuel = 1800;
Lube = 10000

Methylnaphthalene, 1- - 30
Methylnaphthalene, 2- - 30

'-' or NA = not applicable

1 Nova Scotia Environment Table 1A Tier 1 Environmental Quality
Standards for Soil at a Potable Site, Coarse, Commercial

Methylnaphthalene, 1- Methylnaphthalene, 2-
Location ID Sample Date Depth Type

EX2-1 6/2/2020 1 - 2 m N < 0.010 < 0.010

EX2-2 6/2/2020 1 - 2 m N < 0.010 < 0.010

EX2-3 6/2/2020 0 – 1 m N < 0.010 < 0.010
EX2-3 6/2/2020 0 – 1 m FD < 0.010 < 0.010

EX2-4 6/2/2020 1 - 2 m N < 0.010 < 0.010

EX2-5 6/2/2020 2 m N 1.1 1.2

EX2-6 6/2/2020 2 m N < 0.010 < 0.010

Parameter
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Phase 2 Environmental Site Assessment Checklist
This checklist is for all sites undergoing Full Property Remediation 
and sites undergoing L3 Limited Remediation.

❑ New submission ❑ Updated checklist 33000-

Instructions for completing this checklist
• All relevant sections of this checklist must be completed and must accompany the Phase 2 Environmental Site Assessment Report.
• The signature required on this checklist is from the managing site professional.
• All regulatory protocols must be followed, and all forms/checklists must be completed separately for each property. This means that a 

• 

• 

1 - Site Location and Contact Information

❑ or ❑

Site Location
Mandatory must  
be completed.

(PID) 

(NAD83 UTM coordinates, source central point)

❑ ❑ ❑

(optional) 

Property Owner
Mandatory must  
be completed.

(if applicable)  

(if applicable) 

(select one) ❑ or ❑

Contact for  
Correspondence
If different than above.

(if applicable) 

(if applicable) 

(select one) ❑ or ❑

Site Professional
Mandatory must  
be completed.

 

(select one) ❑ or ❑

✔ 35-BRI-2801218

✔

64 Mill Lake Road, Hubbards, NS Hubbards, NS
60082138 B0J 1T0

✔

Edouard Hamel (514) 476-2249

edouard.hamel@esso.ca

Imperial Oil Limited Calgary, AB
505 Quarry Park Blvd., SE T2C 5N1

✔

Janice Shea (902) 428-2054
janice.shea@aecom.com (902) 428-2031

AECOM Canada Ltd. Halifax, NS
1701 Hollis Street, SH400 B3J 3M8

✔

John Fairclough (905) 747-7648
john.fairclough@aecom.com

AECOM Canada Ltd. Markham, OH
105 Commerce Valley Dr. W L3T 7W3

LP 140
✔
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Phase 2 Environmental Site Assessment Checklist
This checklist is for all sites undergoing Full Property Remediation  
and sites undergoing L3 Limited Remediation.

2 - Site Assessment Requirements

Site Assessment Requirements

ALL

Phase 2 Environmental Site 
Assessment Protocol

Supporting 
Information 

provided Reference Document

 

Intrusive Investigation

❑

❑

❑

❑

5

 
❑

6 ❑

7
❑

8
or

❑

❑

❑

❑

 ❑

Reporting

❑

❑

❑

✔ 001 3, 4 9, 15

✔ 001 1.2.3, 3 6, 9

✔ 001 3, 4 9, 15

✔ 001 3, 4 9, 15

✔ 001 3,4 9, 15

✔ 001 3,4 9,15

✔ 001 3,4 9,15

✔ 001 1.2.1, 3 6, 9

✔ 001 3, Ap.E 9, -

✔ 001 3, Ap.H 9, -

✔ 001 3, Ap.H 9, -

✔ 001 CP, Ap.C -

✔ 001 1.1, 3 5, 9

✔ 001 1, 3 5, 9
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Phase 2 Environmental Site Assessment Checklist
This checklist is for all sites undergoing Full Property Remediation 
and sites undergoing L3 Limited Remediation.

continued

ALL

Phase 2 Environmental Site 
Assessment Protocol

Supporting 
Information 

provided Reference Document

 

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑ Not Applicable ❑

❑

❑

❑

❑

❑

✔ 001 3, 4 9, 15

✔ 001, 002 3, 4 9, 2

✔ 001 1.2, 3 6, 9

✔ 001 3.1, 4 9, 15

✔ 001 Ap.A&C -

✔ 001 Ap.D & Ap. C-15

✔ 001 3, 4 9, 15

✔ 001 3, 4.5 9, 19

✔ 001 3, 10 9, 29

✔ 001 3, Ap.G 9, -

✔ 001 3, 4 9, 15

✔

✔ 001 3, Ap. H 9, -

✔ 001 3, 4 9, 15

✔ 001 3, Ap. F 9, -

✔ 001 Ap.C&E -

✔ 001 Ap.C&be -

✔ 001 3.1 9
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Phase 2 Environmental Site Assessment Checklist
This checklist is for all sites undergoing Full Property Remediation 
and sites undergoing L3 Limited Remediation.

3 - Declaration

Site Professional Declaration

❑ 

(print) 

Site Professional  YYYY/MM/DD

Reports Applicable to Checklist

Report Title 3 Digit Report ID

1-877-936-8476

John Fairclough LP-140
Digitally signed by Fairclough, John
DN: cn=Fairclough, John, 
ou=CATRT3
Date: 2020.09.16 15:10:26 -04'00'

Fairclough, John 2020/09/16

Site Assessment and Closure Documents, Former Imperial Oil Bulk Facility, Hubbards (AECOM 2020) 001

Remedial Action Plan, 64 Mill Lake Road No.2, Hubbards (AECOM 2016) 002



Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

Document No.: CHK-700 Revision September 11, 2019Page 1 of 9

Instructions for completing this form 
• All relevant sections of this checklist must be completed and must accompany the Confirmation of Remediation Report. 
• If there are no impacts to third-party properties Section 4 must not be completed. 
• The Confirmation of Remediation Checklist should be submitted in conjunction with any other documentation for site closure; 

such as, FRM-700, Record of Site Condition or FRM-701, Declaration of Property Condition. 
• The signature required on this checklist is from the managing Site Professional. 
• Separate checklists are required to be submitted for each impacted property. 
• All forms/checklists must be completed separately for each property. This means that a source property and an impacted third-party 

property must have all documents filed separately. Once the source property or impacted third-party property is identified by the check 
box below, all subsequent reference on this form/checklist are to that site owner. 

• Each checklist item corresponds to a requirement in the Regulations or Protocols.  It is not acceptable to check a field and refer 
to justification of why a minimum requirement was not completed. 

• Forms/checklists must be complete before filing.

New submission✔ Updated checklist  NSE file number (mandatory)     33000-35-BRI-280121

1 -  Site Location and Contact Information

Details provided on this form are applicable to Source Property   or✔ Impacted Third Party Property

Site Address64 Mill Lake Road, Hubbards, N City Hubbards, NS

Parcel Identification Number (PID) 60082138 Postal Code B0J 1T0

GPS (NAD83 UTM coordinates, source central point)     Easting Northing

19 20✔ 21

Site Location 
Mandatory must 
be completed.

Zone (select one)

Description (optional)

Property Owner 
Mandatory must 
be completed.

Name Imperial Oil Limited Phone (587) 476-2249

Email edouard.hamel@esso.ca Fax

Recognized Agent (if applicable) Edouard Hamel

Company Name (if applicable) Imperial Oil Limited City Calgary, AB

Mailing Address 505 Quarry Park Blvd S.E.

Letter or Email✔Preferred method of correspondence (select one)

Postal Code T2C 5N1

Contact for 
Correspondence 
If different than above.

Name Janice Shea Phone (902) 428-2054

Email janice.shea@aecom.com Fax (902) 428-2031

Company Name (if applicable) AECOM Canada Ltd. City Halifax, NS

Mailing Address 1701 Hollis Street, SH400 Postal Code B3J 3M8

Recognized Agent (if applicable)

Letter or Email✔Preferred method of correspondence (select one)
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

Site Professional 
Mandatory must 
be completed.

Name John Fairclough Phone (905) 747-7648

Email john.fairclough@aecom.com Fax

Company Name AECOM Canada Ltd. City Markham, ON

Mailing Address 105 Commerce Valley Dr. W Postal Code L3T 7W3

Professional Registration Number LP 140

Letter or Email✔Preferred method of correspondence (select one)

2 - Remediation Types

Remediation Type Limited   or Full Property Remediation Selection✔

Limited Remediation Type 
Identify category of Limited Remediation and confirm required documentation has been provided

L1 L2 L3

Limited ESA Checklist (CHK-200)
Report number *

RAP Checklist (CHK-600)
Report number *

Confirmation of Remediation
Report number *

Record of Site Condition (FRM-700)

* All L1 reports have been compiled into 
a single document. Yes No

Report number *

Limited ESA Checklist (CHK-200)
Report number

RAP Checklist (CHK-600)
Report number

Risk Assessment (where applicable)

Risk Management Plan (where
applicable)

Confirmation of Remediation
Report number

Record of Site Condition (FRM-700)

Limited ESA Checklist (CHK-200)
Report number

Phase 1 ESA Checklist (CHK-300)
Report number

Phase 2 ESA Checklist (CHK-400)
Report number

RAP Checklist (CHK-600)
Report number

Risk Assessment (where applicable)

Risk Management Plan (where
applicable)

Confirmation of Remediation
Report number

Record of Site Condition (FRM-700)

or 
Full Property Remediation

Phase 1 ESA Checklist (CHK-300)✔ Report number 001 - located in Appendix C (C14)

Remedial Action Plan Checklist Checklist (CHK-600)✔ Report number 001 - located in Appendix I

Confirmation of Remediation Report✔ Report number 001 

Declaration of Property Condition (FRM-701) submitted✔

Phase 2 ESA Checklist (CHK-400)✔

Unconditional Closure criteria have been met (If Conditional closure is sought, Limited Remediation must be followed.)

Report number 001 - Appendix B & Appendix C (C14)
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

3 - Remediation Level 

Select one

Unconditional (EQS, PSS, SSRA using Atlantic RBCA toolkit to generate Tier 2 Modelled SSTL’s) 
(exposure management not permitted)

✔

Tier 1 EQS✔

Tier 2 PSS (including soil vapour, sub-slab or indoor air sampling)
Tier 2 SSRA (Development of SSTL’s using the Atlantic RBCA toolkit; Appropriate default parameters as 
described in the Remediation Levels Protocols, have been applied)

Conditional (PSS, SSRA using Atlantic RBCA toolkit, Tier 2 Modelled SSTL’s)
Tier 2 PSS (including exposure management)
Tier 2 SSRA (Development of SSTL’s using the Atlantic RBCA toolkit; Conditional closure of sites requires 
exposure management and is only allowable under Limited Remediation; Complete minimum 
confirmation requirements for Conditional closure in Section 5 of this form

Site Specific Risk Assessment (Other than Atlantic RBCA risk assessment model) (conditional or unconditional)

Describe

4 - Third Party Impacts

If “Impacted Third-Party” is selected in Section 1, Section 4 must not be completed. 

Were there any third-party properties related to the source site. 
If No, the remainder of Section 4 must not be completed

Yes No✔

Is there third-party site(s) submitted for conditional closure? 
If Yes, has written consent been obtained for conditional third-party site(s)?

Yes No
Yes No

Impacted Third-Party Property Information 
This section must be completed for each 3rd party property

Contact 
Information

Name Phone

Email Fax

Company Name (if applicable) City

Mailing Address Postal Code

Recognized Agent (if applicable)

Site Address City

Parcel Identification Number (PID) Postal Code

GPS (NAD83 UTM coordinates, source central point)     Easting Northing

19 20 21

Site Location 
Mandatory must 
be completed.

Zone (select one)

Description (optional)
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

Yes NoImpacts identified on third-party property has been addressed to meet the requirements outlined in the 
applicable Ministerial Protocols (PRO-200, Environmental Site Assessment for Limited Remediation, 
PRO-400, Phase 2 Environmental Site Assessment and PRO-600, Remedial Action Plan Protocols), 
pursuant to the Contaminated Sites Regulations

Unconditional Conditional
Yes No

Third-Party property closure is:
If conditional, has written agreement been signed by the third-party property owner and provided to the Minister?
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

5 - Confirmation of Remediation Requirements 

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

1 All requirements outlined in the Contaminated Sites Regulations have been met prior 
to filing the Confirmation of Remediation Report

✔ 001 8 27

2 Work has been completed in accordance with the remedial action plan objectives 
and criteria established in the remedial action plan have been achieved

✔ 001 5,6 21,22
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

5a – Minimum Confirmation Requirements (all Sites) 

The following checklist items are requirements presented within PRO-700, Confirmation of 
Remediation Protocol. Verify all requirements have been met and supporting documentation 
provided by completing the checklist and providing the section and page number where 
supporting information is documented in confirmation of remediation report. It is not 
acceptable to provide justification for not completing a minimum requirement. The site 
professional must ensure all work has been completed in accordance with the PRO-700, 
Confirmation of Remediation Protocol.

Supporting 
Information 

Provided 
  

Yes

Reference Document 
           Page 
  Report      Section    Number

3 A clear description of sample locations and methods used to obtain the 
confirmatory samples

✔ 001 6 22

4 Appropriate laboratory analysis as outlined PRO-700, Confirmation of Remediation 
Protocol have been followed for samples collected

✔ 001 6, Ap E 22, -

5 Field observations and monitoring data, where appropriate to support conclusions ✔ 001 6 22

6 Scaled site map which includes pre and post-remediation conditions including 
land use, relevant structures found on site, and the boundaries of all areas of 
environmental concern

✔ 001 App. A -

7 Printed copies of all analytical laboratory results used in the study ✔ 001 App. E -

8 Has a remedial excavation or site disturbance been undertaken?  
If Yes, complete the remaining questions.  
If No, go to next section.

Yes✔ No
✔ 001 6 22

9 Discreet samples have been collected in accordance with Table 1 ‘Minimum 
Verification of Sampling Requirements for Excavation Floor and Sidewalls’ 
presented in PRO-700, Confirmation of Remediation Protocol

✔ 001 6.1.4 22

10 Samples have been collected within a depth of 0.25 meter from excavation 
faces and excavation floor

✔ 001 6.1.4 22

11 Clear distinction between interim and final confirmatory samples ✔ 001 6.1.4 22

12 Scaled site map(s) showing final confirmatory sampling locations and 
corresponding analytical results that confirms all contamination has been 
remediated, for all relevant media

✔ 001 Ap.A&D -

13 Tabulated analytical data for confirmatory samples compared with applicable 
remediation standards

✔ 001 App. D -

14 Field methodologies and controls used to manage materials on site and prevent 
dilution of wastes have been followed

✔ 001 6 22

15 Measures taken to ensure stockpiled soils for disposal have been adequately 
characterized and appropriately managed

✔ 001 6.1.4 24

16 Materials have not been discharged from the site, or where materials have been 
discharged from the site (e.g., excavation dewatering) a description of any control 
measures taken to address materials being discharged from the site

✔ 001 6.1 22

17 Volume, source and environmental quality of any backfill material used on site 001 6.1 22

18 Manifests or manifest summaries from the receiving facility for all materials 
transported off-site. The manifest summaries describe the type of materials received, 
origin (location), volume or tonnage, date received, and transporter identification

✔ 001 App. K -

19 Site photos, including photos showing the site, remediation progress, and any methods 
applied in the remediation of the site

✔ 001 App. J -
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

5b – Minimum Confirmation Requirements for Groundwater Assessment 

Mandatory for all sites under Limited Remediation that have undergone L2 and 
L3 ESAs and sites under Full Property Remediation.

Supporting 
Information 

Provided  
Yes

Reference Document 
           Page 
  Report      Section    Number

5b – Minimum Confirmation Requirements for Groundwater Assessment 

Mandatory for all sites under Limited Remediation that have undergone L2 and 
L3 ESAs and sites under Full Property Remediation.

Supporting 
Information 

Provided  
Yes

Reference Document 
           Page 
  Report      Section    Number

5b – Minimum Confirmation Requirements for Groundwater Assessment 

Mandatory for all sites under Limited Remediation that have undergone L2 and 
L3 ESAs and sites under Full Property Remediation.

Supporting 
Information 

Provided  
Yes

Reference Document 
           Page 
  Report      Section    Number

1 A sufficient number of monitoring wells to confirm groundwater conditions in all 
directions relative to areas remediated have been installed

✔ 001 6.3 25

2 All monitoring wells have been installed in drilled boreholes 001 6.3 25

3 All monitoring wells have been monitored for water levels and the presence of any 
phase separated or free hydrocarbon product floating on the water surface. If liquid 
product has been present its thickness has been measured using an interface probe. 
Whenever possible, the free product has been removed, its volume recorded, and 
additional monitoring conducted to determine recovery rates.

✔ 001 6.3, 7 25, 26

4 A minimum of one groundwater sampling event has been conducted during a dry period 
(low water table) and one sampling event during a recharge period (high water table), 
which are characteristic of different seasonal conditions following remediation.

✔ 001 7 26

5 All confirmatory groundwater sample results meet the criteria established in the site 
remedial action plan. Sufficient post-remediation groundwater data has been acquired 
to demonstrate steady state or decreasing concentrations of potential contaminants.

✔ 001  7 26

6 When confirmation of groundwater remediation objectives have been met, closure has 
been acknowledged and monitoring wells are no longer required, these will be 
decommissioned immediately under the supervision of a site professional

✔ 001 8 27

5c - Minimum Confirmation Requirements for Soil Vapour, Sub-Slab or 
        Indoor Air Sampling 

Sites where Soil Vapour, Sub-Slab, or Indoor Air Sampling has been conducted.

Supporting 
Information 

Provided  
Yes

Reference Document 
           Page 
  Report      Section    Number

1 Confirmatory soil vapour, sub-slab or indoor air sampling has been conducted. 
If yes, complete the remaining questions. 
If no, go to next section.

Yes No✔

2 Documentation has been provided to ensure the requirements, as outlined in the latest 
version of the Atlantic RBCA Guidance for Soil Vapour and Indoor Air Monitoring 
Assessments have been met.

3 Measurement of soil vapours or indoor air concentrations have been conducted over a 
minimum one-year period with sampling conducted in the winter heating season as well 
as the summer months.

4 Sufficient data has been collected to demonstrate concentrations consistently below 
applicable criteria.
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

5d - Minimum Confirmation Requirements for Conditional Closure 

Conditional closure of sites requires exposure management and is only allowable under 
Limited Remediation (L2 and L3 only)

Supporting 
Information 

Provided  
Yes

Reference Document 
           Page 
  Report      Section    Number

1 Changes made to the Tier 2 SSRA Default Data Parameters for the site,  
as listed in Table 2 of the PRO-500, Remediation Levels Protocol,  
and provide a copy of the changes made.  
If yes, a copy of all changes to the Tier 2 SSRA Default Data Parameters provided

Yes No✔

2 Confirmation that any exposure management controls (engineering or physical controls 
and/or administrative controls) to be used have been implemented and are performing 
as designed, meeting the RAP objectives has been documented.

3 Conditions associated with the maintenance of exposure management controls and 
monitoring where required have been documented in a risk management plan (RMP) 
appended to and referenced within FRM-700, Record of Site Condition (RSC).

6 - Recommendation for Site Closure by Site Professional 

Based on the Remediation/Site Management actions conducted and summarized in this submission checklist, site closure 
recommendation by the site professional is provided below.

Unconditional✔ Conditional
Yes No

Site closure recommendation:

If conditional closure, written agreement from property owner attached.

7 - Declaration

Site Professional Declaration

I acknowledge it is an offence under Section 158 of the Environment Act to provide false or misleading information and confirm to the 
best of my knowledge and belief the information provided in this form and supporting documentation is true and accurate and complies 
with the relevant provisions of the Environment Act and Contaminated Sites Regulations. By signing below, I confirm my qualifications 
and liability insurance as a site professional as prescribed within the regulations

Professional Registration Number/Stamp LP-140

Signature Date 2020/09/03

Reports and forms/checklists have been provided to the affected property owner.✔

Site Professional YYYY/MM/DD

Name (print) John Fairclough

Reports Applicable to Checklist

Report Title 3 Digit Report ID

Site Assessment and Closure Documents, Former Imperial Oil Bulk Facility, Hubbards(AECOM 001

Digitally signed by John Fairclough 
DN: cn=John Fairclough, o=AECOM, ou, email=John.Fairclough@aecom.com, c=CA 
Date: 2020.09.03 18:40:00 -04'00'
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Confirmation of Remediation Checklist 
This checklist is for all sites undergoing Limited Remediation 
and Full Property Remediation.

Add Row Delete Row

Return completed form and associated documents to your local Nova Scotia Environment Office. 
Find office locations online novascotia.ca/nse/dept/regional-office-locations.asp or call 1-877-936-8476.



Declaration of Property Condition 
This form is for all sites that have undergone Full Property Remediation as specified in 
Section 15, and meet the requirements of Section 16, of the Contaminated Sites Regulations.

Document No.: FRM-701 Revision September 11, 2019Page 1 of 3

New submission✔ Updated checklist  NSE file number (mandatory)     33000-35-BRI-2801218

Instructions for completing this form 
• All relevant sections of this form are to be completed. 
• The signature required on this form is the managing site professional. 
• All regulatory protocols must be followed, and all forms/checklists must be completed separately for each property. This means that a 

source property and an impacted third-party property must have all documents filed separately, including a Declaration of Property 
Condition.  Once the source property or impacted third-party property is identified by the check box below, all subsequent reference on 
this form/checklist are to that site owner. 

• The Declaration of Property Condition must be complete before filing.

1 -  Site Location and Contact Information

Details provided on this form are applicable to Source Property   or✔ Impacted Third Party Property

Site Address64 Mill Lake Road, Hubbards, NS City Hubbards, NS

Parcel Identification Number (PID) 60082138 Postal Code B0J 1T0

GPS (NAD83 UTM coordinates, source central point)     Easting Northing

19 20✔ 21

Site Location 
Mandatory must 
be completed.

Zone (select one)

Description (optional)

Property Owner 
Mandatory must 
be completed.

Name Imperial Oil Limited Phone (587) 476-2249

Email edouard.hamel@esso.ca Fax

Recognized Agent (if applicable) Edouard Hamel

Company Name (if applicable) Imperial Oil Limited City Calgary, AB

Mailing Address 505 Quarry Park Blvd S.E.

Letter or Email✔Preferred method of correspondence (select one)

Postal Code T2C 5N1

Contact for 
Correspondence 
If different than above.

Name Janice Shea Phone (902) 428-2054

Email janice.shea@aecom.com Fax (902) 428-2031

Company Name (if applicable) AECOM Canada Ltd. City Halifax, NS

Mailing Address 1701 Hollis Street, SH400 Postal Code B3J 3M8

Recognized Agent (if applicable)

Letter or Email✔Preferred method of correspondence (select one)

Site Professional 
Mandatory must 
be completed.

Name John Fairclough Phone (905) 747-7648

Email john.fairclough@aecom.com Fax

Company Name AECOM Canada Ltd. City Markham, ON

Mailing Address 105 Commerce Valley Dr. W Postal Code L3T 7W3

Professional Registration Number LP 140

Letter or Email✔Preferred method of correspondence (select one)
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Declaration of Property Condition 
This form is for all sites that have undergone Full Property Remediation as specified in 
Section 15, and meet the requirements of Section 16, of the Contaminated Sites Regulations.

2 - Type of Contamination remediated or managed in Soil, Sediment, Surface Water, or Groundwater

Type of Contamination 
Check all applicable. Soil Sediment Surface 

Water Groundwater Volume of release (not 
vol. of media impacted)

Inorganic Parameters (metals) 
Petroleum Hydrocarbon Parameters ✔ ✔

Polycyclic Aromatic Hydrocarbon (PAH) Parameters 
Volatile Organic Compound (VOC) Parameters 
Pesticides 
PCBs 
Dioxins and Furans 
Pentachlorophenol 
Organotins 
Glycols 
Phenol 
PFAS compounds
Other (describe)

Delete RowAdd Row

2a - Site Characteristics

Most sensitive land use
Agricultural Commercial✔

Residential/Parkland Industrial

Groundwater potability of site (potable or non-potable according to Appendix 1, Figure 3 of Notification Protocol) 
Potable✔ Non-potable 

3 - Contents of Declaration of Property Condition

Numerical Remediation Levels and Site Exposure Management 
Describe the numerical remediation levels and any ongoing site management measures as indicated below.

Individual Contaminant Substance Remediated or Managed

Affected Media 
(soil, sediment, 
groundwater, 

surface water)

Applicable 
Numerical 

Remediation 
Level 

(with units)

Maximum Known 
Concentration of 

Contaminant 
Substance Remaining 

(with units/NAPL)

PAH: Methylnaphthalene, 1-: 37 mg/kg Soil 30 mg/kg 1.1 mg/kg

PAH: Methylnaphthalene, 2-: 56 mg/kg Soil 30 mg/kg 1.1 mg/kg

Ethylbenzene: 2.47 mg/kg Soil 0.065 mg/kg < 0.025 mg/kg

Xylenes: 15.9 mg/kg Soil 11 mg/kg 1.4 mg/kg

Modified TPH (Fuel): 7,100 m/kg Soil 1,800 mg/kg 1,500 mg/kg
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Declaration of Property Condition 
This form is for all sites that have undergone Full Property Remediation as specified in 
Section 15, and meet the requirements of Section 16, of the Contaminated Sites Regulations.

Modified TPH (Gas): 1,400 mg/kg Soil 870 mg/kg No Gas 
Resemblance 

Benzene: 0.0098 mg/l Groundwater 0.005 mg/l < 0.0010 mg/l

Ethylbenzene: 0.0047 mg/l Groundwater 0.0024 mg/l < 0.0010 mg/l

Modified TPH (Fuel): 27 mg/l Groundwater 3.2 mg/l 3.0 mg/l

Delete RowAdd Row

Briefly describe any remediation carried out in relation to the contaminant substances listed above:
Three remedial excavations took place between 2016-2018. Remediated for BTEX/MTPH and PAHs. Went back to site in 2020 to 
collect PAH confirmatory samples. 

Required Reports

The following report(s) and checklists have been completed for the site and have been filed with the Minister in accordance with 
Section 15 of the Contaminated Sites Regulations, following the applicable Ministerial Protocols.

Checklist for Phase 1 Environmental Site Assessment (specify reports)✔ Site Assessment and Closure Documents, Former Imperial O

Checklist for Environmental Site Assessment (specify reports)✔ Site Assessment and Closure Documents, Former Imperial Oil Bulk 

Checklist for Remedial Action Plan (specify reports)✔ Site Assessment and Closure Documents, Former Imperial Oil Bulk Facility, H

Checklist for Confirmation of Remediation (specify reports)✔

Risk Assessment (where applicable) (specify reports)

Site Assessment and Closure Documents, Former Imperial Oil Bulk Fac

4 - Declaration

Site Professional Declaration

I acknowledge it is an offence under Section 158 of the Environment Act to provide false or misleading information and confirm to the 
best of my knowledge and belief the information provided in this form and supporting documentation is true and accurate and complies 
with the relevant provisions of the Environment Act and Contaminated Sites Regulations. By signing below, I confirm my qualifications 
and liability insurance as a site professional as prescribed within the regulations. 

All of the above substances identified on the site were cleaned up to the applicable remediation criteria.

Professional Registration Number/Stamp LP=140

Signature Date 2020/09/03

Reports and forms/checklists have been provided to the affected property owner.✔

Site Professional YYYY/MM/DD

Name (print) John Fairclough

Return completed form and associated documents to your local Nova Scotia Environment Office. 
Find Office locations online novascotia.ca/nse/dept/regional-office-locations.asp or call 1-877-936-8476.

Digitally signed by John Fairclough 
DN: cn=John Fairclough, o=AECOM, ou, email=John.Fairclough@aecom.com, c=CA 
Date: 2020.09.03 18:40:47 -04'00'
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CONESTOGA-ROVERS  
& ASSOCIATES  

 

 
45 Akerley Blvd. 
Dartmouth, Nova Scotia, Canada  B3B 1J7 
Telephone:  902.468.1248  Facsimile:  902.468.2207 

www.CRAworld.com  
 

THIS REPORT CONTAINS PROVISIONS 
LIMITING LIABILITY, THE SCOPE OF THE REPORT 
AND THIRD PARTY RELIANCE  
 NOTICE 
 ACCESS TO INFORMATION ACT 
These documents and the information contained in them are the property of Imperial Oil and any disclosure of same is 
governed by the provision of each of the applicable provincial or territorial Freedom of Information legislation, the Privacy Act 
(Canada) 1980-81-82-83, c.111 Sch. II "1", and the Access to Information Act (Canada) 1980-81-82-83, c.111, Sch I "1", as such 
legislation may be amended or replaced from time to time.  

 

Worldwide Engineering, Environmental, Construction, and IT Services 

May 4, 2010 Reference No. 059548 
 
 
Ms. Sura Ali, ing. 
Project Manager 
Remediation and Reclamation Services 
Imperial Oil Limited 
7100 Rue Jean Talon Est 
Anjou, Quebec  H1M 3R8 
 
Dear Ms. Ali: 
 
Re: Groundwater Monitoring - March 2010 
 Former Imperial Oil Bulk Plant 
 64 Mill Lake Road, Hubbards, Nova Scotia (Site #Q02846) 
 
Conestoga-Rovers & Associates (CRA) is pleased to provide you with a report detailing our 
groundwater monitoring activities at the former Imperial Oil Limited bulk plant located at 64 
Mill Lake Road in Hubbards, Nova Scotia.  CRA personnel conducted a site visit on March 31, 
2010 that included the collection of groundwater samples from six (6) on-site monitor wells.  
Monitoring activities also involved the collection of groundwater elevational data and 
headspace vapor readings. 
 
The following sections of this document detail the results of the groundwater monitoring event 
undertaken on March 31, 2010.  Sampling locations and analytical results can be seen on 
Figure 1, attached. 
 
GROUNDWATER CONTAMINANT LEVELS 

A groundwater monitoring event was conducted on March 31, 2010.  During field activities, 
groundwater samples were collected from all onsite monitoring wells including MW1, MW2, 
MW3, MW4, MW5, and MW6.  A duplicate sample labelled MWA was collected from MW6; 
MWB was submitted as a field blank and MWC was submitted as a trip blank.  See Figure 1 for 
monitoring well locations.   
 
Total petroleum hydrocarbon concentrations in groundwater samples collected during the 
March 2010 monitoring event ranged from non-detect in MW1, MW2, MW3, MW4 and MW5 to 
37 mg/L in MW6.  Analytical results indicate that all TPH concentrations are below Atlantic  
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Worldwide Engineering, Environmental, Construction, and IT Services 

PIRI Tier I guidelines for both a commercial, potable site with coarse-grained soil, as well as a 
residential, potable site with coarse-grained soil, with the exception of MW6 (37 mg/L).  BTEX 
concentrations for all monitoring wells sampled are below applicable Atlantic PIRI Tier I 
guidelines. 
 
Complete results of the chemical analyses, along with historical data, are presented in Table 1.  
Laboratory certificates of analysis are attached to the report. 
 
GROUNDWATER ELEVATIONAL DATA 

During the monitoring event, depth to groundwater and thickness of any phase-separated 
product was determined for all monitoring well at the site.  This activity was completed with a 
Solinst electronic interface probe.  Free product was not identified in any of the wells accessed 
during the site visit.  Groundwater elevation data is presented in Table 2. 
 
MONITOR WELL VAPOUR READINGS 

Vapour concentration readings were recorded during the March 2010 monitoring event using a 
Gastech Gastector Model 1238.  Monitor well vapour readings are presented in Table 2.    
 
MANN-KENDALL ANALYSIS  
 
Mann-Kendall analysis was utilized to characterize the groundwater plume using results of 
BTEX analysis data from MW5 and MW6.  Stability evaluation results continue to indicate no 
trend in MW5 and MW6.   
 
LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD PARTY RELIANCE 

This report has been prepared and the work referred to in this report has been undertaken by 
Conestoga-Rovers & Associates Limited for Imperial Oil Limited.  It is intended for the sole and 
exclusive use of Imperial Oil Limited, its affiliated companies and partners and their respective 
insurers, agents, employees and advisors (collectively, “Imperial Oil”).  Any use, reliance on or 
decision made by any person other than Imperial Oil based on this report is the sole 
responsibility of such other person.  Imperial Oil and Conestoga-Rovers & Associates Limited 
make no representation or warranty to any other person with regard to this report and the work 
referred to in this report and they accept no duty of care to any other person or any liability or 
responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm that 
may be suffered or incurred by any other person as a result of the use of, reliance on, any 
decision made or any action taken based on this report or the work referred to in this report. 
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The investigation undertaken by Conestoga-Rovers & Associates Limited with respect to this 
report and any conclusions or recommendations made in this report reflect Conestoga-Rovers & 
Associates Limited judgment based on the site conditions observed at the time of the site 
inspection on the date(s) set out in this report and on information available at the time of 
preparation of this report.  This report has been prepared for specific application to this site and 
it is based, in part, upon visual observation of the site, subsurface investigation at discrete 
locations and depths, and specific analysis of specific chemical parameters and materials during 
a specific time interval, all as described in this report.  Unless otherwise stated, the findings 
cannot be extended to previous or future site conditions, portions of the site which were 
unavailable for direct investigation, subsurface locations which were not investigated directly, 
or chemical parameters, materials or analysis which were not addressed.  Substances other than 
those addressed by the investigation described in this report may exist within the site, 
substances addressed by the investigation may exist in areas of the site not investigated and 
concentrations of substances addressed which are different than those reported may exist in 
areas other than the locations from which samples were taken. 
 
If site conditions or applicable standards change or if any additional information becomes 
available at a future date, modifications to the findings, conclusions and recommendations in 
this report may be necessary. 
 
Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the 
information contained herein, in whole or in part, is not permitted without the express written 
permission of Conestoga-Rovers & Associates Limited.  Nothing in this report is intended to 
constitute or provide a legal opinion. 
 
We trust this submission meets with your requirements, however if you have any questions 
please contact the undersigned at your convenience. 
 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
 
 
Scott Llewellyn, B.Sc., P.Geo. 
 
MF/si/1 
Encl.  

Worldwide Engineering, Environmental, Construction, and IT Services 





TABLE 1
GROUNDWATER HYDROCARBON RESULTS

64 MILL LAKE ROAD, HUBBARDS, NS

Page 1 of 2

Sample Sample BTEX Concentration (ppm) Petroleum Hydrocarbons (ppm)

Location Date Benzene Toluene E. Benzene Xylenes C6 - C10 C10 - C21 C21 - C32

15-Aug-03 ND ND ND ND ND ND ND ND -

19-Apr-04 ND ND ND ND ND 0.06 ND ND F

28-Oct-04 ND ND ND ND ND ND ND ND -

6-Apr-05 ND ND ND ND ND ND ND ND -

13-Oct-05 ND ND ND ND ND ND ND ND -

30-Nov-06 ND ND ND ND ND ND ND ND -

30-Nov-06   Lab Dup ND ND ND ND ND - - - -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

15-Aug-03 ND ND ND ND ND ND ND ND -

19-Apr-04 ND ND ND ND ND ND ND ND -

28-Oct-04 ND ND ND ND ND ND ND ND -

28-Oct-04                      
Field Dup A                 

ND ND ND ND ND ND ND ND -

6-Apr-05 ND ND ND ND ND ND ND ND -

13-Oct-05 ND ND ND ND ND ND ND ND -

30-Nov-06 ND ND ND ND ND ND ND ND -

30- Nov-06   Lab Dup - - - - - ND ND - -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

15-Aug-03 ND ND ND ND ND 0.05 ND ND F

19-Apr-04 ND ND ND ND ND ND ND ND -

28-Oct-04 ND ND ND ND ND ND ND ND -

6-Apr-05 ND ND ND ND ND ND ND ND -

13-Oct-05 ND ND ND ND ND ND ND ND -

30-Nov-06 ND ND ND ND ND ND ND ND -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

15-Aug-03 ND ND ND ND ND ND ND ND -

15-Aug-03                     
Field Dup F

ND ND ND ND ND ND ND ND -

19-Apr-04 ND ND ND ND ND ND ND ND -

28-Oct-04 ND ND ND ND ND ND ND ND -

6-Apr-05 ND ND ND ND ND ND ND ND -

13-Oct-05 ND ND ND ND ND ND ND ND -

30-Nov-06 ND ND ND ND ND ND ND ND -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

15-Aug-03 ND ND 0.005 0.01 0.1 0.22 ND 0.3** F

15-Aug-03   Lab Dup ND ND 0.005 0.01 0.1 0.22 ND 0.3** F

19-Apr-04 ND ND ND ND ND 0.06 ND ND F

28-Oct-04 ND ND ND ND ND 0.06 ND ND F

6-Apr-05 ND ND ND ND ND 0.05 ND ND F

13-Oct-05 ND ND ND ND ND ND ND ND -

30-Nov-06 ND ND ND ND ND ND ND ND -

30-Nov-06
Field Dup A

ND ND ND ND ND ND ND ND -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

15-Aug-03 ND ND ND 0.006 0.2 15.04 0.85 16.1** F

15-Aug-03   Lab Dup ND ND ND 0.006 0.17 17.18 1.05 18.4** F

19-Apr-04 ND ND ND ND 0.1 12 0.6 13** F

19-Apr-04
Field Dup A

ND ND ND ND 0.09 13 0.6 14** F

28-Oct-04 ND ND ND ND 0.11 11 0.5 12** F

28-Oct-04   Lab Dup ND ND ND ND 0.14 12 0.5 13** F

6-Apr-05 ND ND ND ND 0.06 13 0.6 13** F

6-Apr-05
Field Dup A

ND ND ND ND 0.06 12 0.4 12** F

6-Apr-05   Lab Dup ND ND ND ND 0.06 13 0.6 14** F

13-Oct-05 ND ND ND ND 0.04 5.8 0.4 6.2** F

13-Oct-05
Field Dup A

ND ND ND ND 0.02 6.8 0.5 7.3** F

30-Nov-06 ND ND ND ND 0.03 13 0.6 13** F

31-Mar-10 <0.001 <0.001 <0.001 <0.002 0.02 36 1.6 37** F

31-Mar-10
Field Dup MWA

<0.001 <0.001 <0.001 <0.002 0.01 31 1.4 33** F

MW1 

MW2

MW3

MW4

Total

MW5

MW6
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TABLE 1
GROUNDWATER HYDROCARBON RESULTS

64 MILL LAKE ROAD, HUBBARDS, NS

Page 2 of 2

Sample Sample BTEX Concentration (ppm) Petroleum Hydrocarbons (ppm)

Location Date Benzene Toluene E. Benzene Xylenes C6 - C10 C10 - C21 C21 - C32 Total

Reportable Detection Limit (RDL) 0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1

6-Apr-05 ND ND ND ND ND ND ND ND -

6-Apr-05   Lab Dup - - - - - ND ND - -

13-Oct-05 ND ND ND ND ND ND ND ND -

13-Oct-05   Lab Dup ND ND ND ND ND - - - -

30-Nov-06 ND ND ND ND ND ND ND ND -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

6-Apr-05 ND ND ND ND ND ND ND ND

13-Oct-05 ND ND ND ND ND ND ND ND -

13-Oct-05   Lab Dup - - - - - ND ND - -

30-Nov-06 ND ND ND ND ND ND ND ND -

31-Mar-10 <0.001 <0.001 <0.001 <0.002 <0.01 <0.05 <0.1 <0.1 -

Reportable Detection Limit (RDL) 0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1

NOTES:

ND Not detected

 -  Not analyzed

Bold Exceeds Atlantic PIRI Tier I RBSL Guidelines (Commercial, Potable, Coarse-grained)

Shading Exceeds Atlantic PIRI Tier I RBSL Guidelines (Residential, Potable, Coarse-grained)

FIELD BLANK

Gasoline
Fuel Oil
#6 Oil

Gasoline
Fuel Oil
#6 Oil

TRIP BLANK

Gasoline
Fuel Oil
#6 Oil

Gasoline
Fuel Oil
#6 Oil

Atlantic PIRI Tier I RBSL Criteria (2007) - Residential, 
Potable, Coarse-grained

0.005 0.024

Atlantic PIRI Tier I RBSL Criteria (2007) - Commercial, 
Potable, Coarse-grained

0.005 0.024

Atlantic PIRI Tier I RBSL Criteria (2007) - Commercial, 
Potable, Coarse-grained

0.005 0.024

19*
15**
20***

0.0024

0.0024

4.4*
3.2**
7.8***

0.3

0.3

0.3
4.4*
3.2**
7.8***

Atlantic PIRI Tier I RBSL Criteria (2007) - Residential, 
Potable, Coarse-grained

0.005 0.024 0.0024

0.3
19*
15**
20***

0.0024
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TABLE 2
GROUNDWATER ELEVATIONS

64 MILL LAKE ROAD, HUBBARDS, NS

Page 1 of 1

28-Oct-04 1.513 98.652 -
6-Apr-05 1.130 99.550 -
13-Oct-05 0.585 99.580 -

30-Nov-06 1.493 98.672 -

31-Mar-10 1.302 98.863 0 ppm

28-Oct-04 1.669 98.406 -

6-Apr-05 1.445 99.550 -

13-Oct-05 0.600 99.475 -

30-Nov-06 1.704 98.371 -

31-Mar-10 1.506 98.569 0 ppm

28-Oct-04 1.870 97.860 -

6-Apr-05 1.358 99.162 -

13-Oct-05 0.640 99.090 -

30-Nov-06 1.821 97.909 -

31-Mar-10 1.510 98.220 0 ppm

28-Oct-04 1.910 97.560 -

6-Apr-05 1.453 98.667 -

13-Oct-05 0.868 98.602 -

30-Nov-06 1.892 97.578 -

31-Mar-10 1.672 97.798 0 ppm

28-Oct-04 2.012 97.688 -

6-Apr-05 1.639 98.561 -

13-Oct-05 1.225 98.475 -

30-Nov-06 1.925 97.775 -

31-Mar-10 1.811 97.889 0 ppm

28-Oct-04 1.269 98.571 -

6-Apr-05 0.880 99.770 -

13-Oct-05 0.120 99.720 -

30-Nov-06 1.293 98.547 -
31-Mar-10 1.171 98.669 25 ppm

* Elevations referenced from a temporary benchmark with an assumed elevation of 100.000m.

mbgs - metres below ground surface.

MW6 99.840 100.650 0.810

Groundwater 
Elevation*

Depth to Water 
(mbgs)

Date
VOC 

Reading

MW5 99.700 100.200

PVC Riser 
Height (m)

Top of PVC 
Casing Elevation*

Ground Surface 
Elevation*

Monitoring Well 
Designation

0.500

MW4 99.470 100.120 0.650

MW3 99.730 100.520 0.790

0.920MW2 100.075 100.995

MW1 100.165 100.870 0.705
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MANN-KENDALL ANALYSIS
64 Mill Lake Road, Hubbards, NS

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Sum Rows

BTEX 0.014 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Aug 03 Apr 04 Oct 04 Apr 05 Oct 05 Nov-06 Mar-10

Row 1: Compare to Event 1: -1 -1 -1 -1 -1 -1 0 0 0 -6
Row 2: Compare to Event 2: 0 0 0 0 0 0 0 0 0
Row 3: Compare to Event 3: 0 0 0 0 0 0 0 0
Row 4: Compare to Event 4: 0 0 0 0 0 0 0
Row 5: Compare to Event 5: 0 0 0 0 0 0
Row 6: Compare to Event 6: 0 0 0 0 0
Row 7: Compare to Event 7: 0 0 0 0
Row 8: Compare to Event 8: 0 0 0
Row 9: Compare to Event 9: 0 0

Mann-Kendall Statistic(s) = Total -6

S
Value 4 5 6 7 8 9 10 s.d. mean CV

0 0.00 0.0041 1.05
 No Trend
 Indicated



 X




















No Trend Indicated Plume Not Dimishing or Expanding
(Plume is Stable)

Trend Is Present (>90% Confidence)
S < 0 Diminishing Plume
S > 0 Expanding Plume

No Trend and CV<=1                
indicates stable plume

MONITORING WELL NO: MW5

1/2 detection limit used for nd. Historical data assumed EQL of 0.001 for benzene, toulene
and ethylbenzene, and 0.002 for xylenes.

MANN-KENDALL ANALYSIS OF PLUME

Stability Evaulation Results

Confidence Level Chart
Total No. of Sampling Events

Trend Probably Present 
( > 90% Confidence)
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MANN-KENDALL ANALYSIS
64 Mill Lake Road, Hubbards, NS

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Sum Rows

BTEX 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

Aug 03 Apr 04 Oct 04 Apr 05 Oct 05 Nov-06 Mar-10

Row 1: Compare to Event 1: 0 0 0 0 0 0 0 0 0 0
Row 2: Compare to Event 2: 0 0 0 0 0 0 0 0 0
Row 3: Compare to Event 3: 0 0 0 0 0 0 0 0
Row 4: Compare to Event 4: 0 0 0 0 0 0 0
Row 5: Compare to Event 5: 0 0 0 0 0 0
Row 6: Compare to Event 6: 0 0 0 0 0
Row 7: Compare to Event 7: 0 0 0 0
Row 8: Compare to Event 8: 0 0 0
Row 9: Compare to Event 9: 0 0

Mann-Kendall Statistic(s) = Total 0

S
Value 4 5 6 7 8 9 10 s.d. mean CV

0 X 0.00 0.0025 0.00
 No Trend
 Indicated
























No Trend Indicated Plume Not Dimishing or Expanding
(Plume is Stable)

Trend Is Present (>90% Confidence)
S < 0 Diminishing Plume
S > 0 Expanding Plume

MONITORING WELL NO: MW6MANN-KENDALL ANALYSIS OF PLUME

No Trend and CV<=1                 
indicates stable plume

Stability Evaulation Results

Confidence Level Chart
Total No. of Sampling Events

Trend Probably Present 
( > 90% Confidence)

1/2 detection limit used for nd. Historical data assumed EQL of 0.001 for benzene, toulene 
and ethylbenzene, and 0.002 for xylenes.

 59548-Ali-1



Task Order#: 11064645  
Site#: Q02846
Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548
Your C.O.C. #: B 113194

Attention:
S Llewellyn/M Fitzgerald
Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2010/04/08

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B038415
Received: 2010/03/31, 14:27

Sample Matrix: Water
# Samples Received: 15

Method
Analyses Quantity Laboratory Method Primary reference
Sample Disposal Charge 15                     
TEH in Water (PIRI) 15 ATL SOP 00113 R3 Based on Atl. PIRI  
VPH in Water (PIRI) 15 ATL SOP 00118 R4 Based on Atl. PIRI  
ModTPH (T1) Calc. for Water 15 Based on Atl. PIRI  

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All BTEX samples were methanol extracted within 24 hours
unless otherwise flagged.

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

../2

This document is in electronic format, hard copy is available on request.
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Task Order#: 11064645  
Site#: Q02846
Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548
Your C.O.C. #: B 113194

Attention:
S Llewellyn/M Fitzgerald
Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2010/04/08

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B038415
Received: 2010/03/31, 14:27

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

SUZANNE ROGERS, Manager, Client Services
Email:  suzanne.rogers@maxxamanalytics.com
Phone# (902) 420-0203 Ext:232

====================================================================
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

This document is in electronic format, hard copy is available on request.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     F L 8 7 5 9     F L 8 7 5 9     F L 8 7 7 7     F L 8 7 7 8
Sampling Date 2010/03/31 2010/03/31 2010/03/31 2010/03/31

11:46 11:46 11:54 11:00
COC Number B 113194 B 113194 B 113194 B 113194
  U n i t s MW1 (B) MW1 MW1 MW2 (B) RDL QC Batch

(B) Lab-Dup

Benzene mg/L <0.001 <0.001 <0.001 <0.001 0.001 2115774

Toluene mg/L <0.001 <0.001 <0.001 <0.001 0.001 2115774

Ethylbenzene mg/L <0.001 <0.001 <0.001 <0.001 0.001 2115774

Xylene (Total) mg/L <0.002 <0.002 <0.002 <0.002 0.002 2115774

C6 - C10 (less BTEX) mg/L <0.01 <0.01 <0.01 <0.01 0.01 2115774

>C10-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 0.05 2115637

>C21-<C32 Hydrocarbons mg/L <0.1 <0.1 <0.1 0.1 2115637

Modified TPH (Tier1) mg/L <0.1 <0.1 <0.1 0.1 2113361

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 94 95 88 2115637

n-Dotriacontane - Extractable % 106 ( 1 ) 109 ( 1 ) 99 ( 1 ) 2115637

Isobutylbenzene - Volatile % 89 91 92 95 2115774

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 98 98 100 100 2115774

4-Bromofluorobenzene % 96 97 98 97 2115774

D4-1,2-Dichloroethane % 97 98 99 99 2115774

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     F L 8 7 7 8     F L 8 7 7 9     F L 8 7 8 0
Sampling Date 2010/03/31 2010/03/31 2010/03/31

11:00 11:07 10:44
COC Number B 113194 B 113194 B 113194
  U n i t s MW2 QC Batch MW2 QC Batch MW3 (B) RDL QC Batch

(B) Lab-Dup

Benzene mg/L 2115774 <0.001 2115774 <0.001 0.001 2115774

Toluene mg/L 2115774 <0.001 2115774 <0.001 0.001 2115774

Ethylbenzene mg/L 2115774 <0.001 2115774 <0.001 0.001 2115774

Xylene (Total) mg/L 2115774 <0.002 2115774 <0.002 0.002 2115774

C6 - C10 (less BTEX) mg/L 2115774 <0.01 2115774 <0.01 0.01 2115774

>C10-C21 Hydrocarbons mg/L <0.05 2115637 <0.05 2115637 <0.05 0.05 2114285

>C21-<C32 Hydrocarbons mg/L <0.1 2115637 <0.1 2115637 <0.1 0.1 2114285

Modified TPH (Tier1) mg/L 2113361 <0.1 2113790 <0.1 0.1 2113790

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 94 2115637 87 2115637 99 2114285

n-Dotriacontane - Extractable % 107 ( 1 ) 2115637 102 ( 1 ) 2115637 97 2114285

Isobutylbenzene - Volatile % 2115774 94 2115774 85 2115774

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 2115774 101 2115774 95 2115774

4-Bromofluorobenzene % 2115774 97 2115774 92 2115774

D4-1,2-Dichloroethane % 2115774 99 2115774 97 2115774

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     F L 8 7 8 0     F L 8 7 8 1     F L 8 7 8 2     F L 8 7 8 3
Sampling Date 2010/03/31 2010/03/31 2010/03/31 2010/03/31

10:44 10:52 11:32 11:30
COC Number B 113194 B 113194 B 113194 B 113194
  U n i t s MW3 QC Batch MW3 MW4 (B) MW4 RDL QC Batch

(B) Lab-Dup

Benzene mg/L 2115774 <0.001 <0.001 <0.001 0.001 2115774

Toluene mg/L 2115774 <0.001 <0.001 <0.001 0.001 2115774

Ethylbenzene mg/L 2115774 <0.001 <0.001 <0.001 0.001 2115774

Xylene (Total) mg/L 2115774 <0.002 <0.002 <0.002 0.002 2115774

C6 - C10 (less BTEX) mg/L 2115774 <0.01 <0.01 <0.01 0.01 2115774

>C10-C21 Hydrocarbons mg/L <0.05 2114285 <0.05 <0.05 <0.05 0.05 2115637

>C21-<C32 Hydrocarbons mg/L <0.1 2114285 <0.1 <0.1 <0.1 0.1 2115637

Modified TPH (Tier1) mg/L 2113790 <0.1 <0.1 <0.1 0.1 2113790

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 100 2114285 90 98 80 2115637

n-Dotriacontane - Extractable % 99 2114285 110 ( 1 ) 116 ( 1 ) 89 ( 1 ) 2115637

Isobutylbenzene - Volatile % 2115774 94 89 85 2115774

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 2115774 99 101 98 2115774

4-Bromofluorobenzene % 2115774 95 96 91 2115774

D4-1,2-Dichloroethane % 2115774 99 100 98 2115774

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     F L 8 7 8 4     F L 8 7 8 5     F L 8 7 8 6     F L 8 7 8 7
Sampling Date 2010/03/31 2010/03/31 2010/03/31 2010/03/31

11:19 11:26 12:02 12:09
COC Number B 113194 B 113194 B 113194 B 113194
  U n i t s MW5 (B) QC Batch MW5 MW6 (B) MW6 RDL QC Batch

Benzene mg/L <0.001 2115774 <0.001 <0.001 <0.001 0.001 2115774

Toluene mg/L <0.001 2115774 <0.001 <0.001 <0.001 0.001 2115774

Ethylbenzene mg/L <0.001 2115774 <0.001 <0.001 <0.001 0.001 2115774

Xylene (Total) mg/L <0.002 2115774 <0.002 <0.002 <0.002 0.002 2115774

C6 - C10 (less BTEX) mg/L <0.01 2115774 <0.01 <0.01 0.02 0.01 2115774

>C10-C21 Hydrocarbons mg/L <0.05 2114285 <0.05 3.3 36 0.05 2115637

>C21-<C32 Hydrocarbons mg/L <0.1 2114285 <0.1 0.2 1.6 0.1 2115637

Modified TPH (Tier1) mg/L <0.1 2113790 <0.1 3.5 37 0.1 2113790

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 96 2114285 91 95 75 2115637

n-Dotriacontane - Extractable % 99 2114285 111 ( 1 ) 100 ( 2 ) 111 ( 3 ) 2115637

Isobutylbenzene - Volatile % 92 2115774 91 80 59 ( 4 ) 2115774

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 93 2115774 96 99 98 2115774

4-Bromofluorobenzene % 91 2115774 93 98 90 2115774

D4-1,2-Dichloroethane % 92 2115774 97 96 98 2115774

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
( 2 )    Fuel oil fraction.
( 3 )    Fuel oil fraction.  TEH sample contained sediment.
( 4 )    1 out of 4 VPH instrument surrogates not within acceptance limits. No action required.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     F L 8 7 8 8     F L 8 7 8 9     F L 8 7 9 0
Sampling Date 2010/03/31 2010/03/31 2010/03/31

12:12 10:32 10:27
COC Number B 113194 B 113194 B 113194
  U n i t s MWA MWB MWC RDL QC Batch

Benzene mg/L <0.001 <0.001 <0.001 0.001 2115774

Toluene mg/L <0.001 <0.001 <0.001 0.001 2115774

Ethylbenzene mg/L <0.001 <0.001 <0.001 0.001 2115774

Xylene (Total) mg/L <0.002 <0.002 <0.002 0.002 2115774

C6 - C10 (less BTEX) mg/L 0.01 <0.01 <0.01 0.01 2115774

>C10-C21 Hydrocarbons mg/L 31 <0.05 <0.05 0.05 2115637

>C21-<C32 Hydrocarbons mg/L 1.4 <0.1 <0.1 0.1 2115637

Modified TPH (Tier1) mg/L 33 <0.1 <0.1 0.1 2113790

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 76 98 102 2115637

n-Dotriacontane - Extractable % 111 ( 1 ) 111 117 2115637

Isobutylbenzene - Volatile % 58 ( 2 ) 93 92 2115774

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 95 96 95 2115774

4-Bromofluorobenzene % 87 96 93 2115774

D4-1,2-Dichloroethane % 97 97 96 2115774

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Fuel oil fraction.  TEH sample contained sediment.
( 2 )    1 out of 4 VPH instrument surrogates not within acceptance limits. No action required.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Test Summary

Maxxam ID FL8759 Collected 2010/03/31
Sample ID MW1 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113361 N/A 2010/04/07 ASC

Maxxam ID FL8759 D u p Collected 2010/03/31
Sample ID MW1 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL

Maxxam ID FL8777 Collected 2010/03/31
Sample ID MW1 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113361 N/A 2010/04/07 ASC

Maxxam ID FL8778 Collected 2010/03/31
Sample ID MW2 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113361 N/A 2010/04/07 ASC

Maxxam ID FL8778 D u p Collected 2010/03/31
Sample ID MW2 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU

Maxxam ID FL8779 Collected 2010/03/31
Sample ID MW2 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Test Summary

Maxxam ID FL8780 Collected 2010/03/31
Sample ID MW3 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2114285 2010/04/01 2010/04/06 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8780 D u p Collected 2010/03/31
Sample ID MW3 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2114285 2010/04/01 2010/04/06 LHU

Maxxam ID FL8781 Collected 2010/03/31
Sample ID MW3 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8782 Collected 2010/03/31
Sample ID MW4 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8783 Collected 2010/03/31
Sample ID MW4 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Test Summary

Maxxam ID FL8784 Collected 2010/03/31
Sample ID MW5 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2114285 2010/04/01 2010/04/06 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8785 Collected 2010/03/31
Sample ID MW5 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/06 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8786 Collected 2010/03/31
Sample ID MW6 (B) Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8787 Collected 2010/03/31
Sample ID MW6 Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/05 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8788 Collected 2010/03/31
Sample ID MWA Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/06 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Test Summary

Maxxam ID FL8789 Collected 2010/03/31
Sample ID MWB Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/06 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC

Maxxam ID FL8790 Collected 2010/03/31
Sample ID MWC Shipped 2010/03/31

Matrix Water Received 2010/03/31

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 2115637 2010/04/05 2010/04/06 LHU
VPH in Water (PIRI) PTGC/MS 2115774 2010/04/05 2010/04/07 SHL
ModTPH (T1) Calc. for Water CALC 2113790 N/A 2010/04/07 ASC
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B038415 Task Order#: 11064645
Report Date: 2010/04/08 Site#: Q02846

Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Package 1 2.0°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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Conestoga-Rovers & Associates Limited
Task Order#: 11064645
Site#: Q02846
Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Quality Assurance Report
Maxxam Job Number: B038415

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

2114285 LHU Method Blank Isobutylbenzene  - Extractable 2010/04/06 101 % 30 - 130
n-Dotriacontane - Extractable 2010/04/06 101 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/06 <0.05 mg/L
>C21-<C32 Hydrocarbons 2010/04/06 <0.1 mg/L

2115637 LHU Method Blank Isobutylbenzene  - Extractable 2010/04/05 89 % 30 - 130
n-Dotriacontane - Extractable 2010/04/05 103 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/05 <0.05 mg/L
>C21-<C32 Hydrocarbons 2010/04/05 <0.1 mg/L

2115774 SHL Method Blank 1,4-Difluorobenzene 2010/04/06 93 % 70 - 130
4-Bromofluorobenzene 2010/04/06 93 % 70 - 130
D4-1,2-Dichloroethane 2010/04/06 93 % 70 - 130
Isobutylbenzene - Volatile 2010/04/06 93 % 70 - 130
Benzene 2010/04/06 <0.001 mg/L
Toluene 2010/04/06 <0.001 mg/L
Ethylbenzene 2010/04/06 <0.001 mg/L
Xylene (Total) 2010/04/06 <0.002 mg/L
C6 - C10 (less BTEX) 2010/04/06 <0.01 mg/L

RPD [ F L 8 7 5 9 - 0 1 ] Benzene 2010/04/06 NC % 40
Toluene 2010/04/06 NC % 40
Ethylbenzene 2010/04/06 NC % 40
Xylene (Total) 2010/04/06 NC % 40
C6 - C10 (less BTEX) 2010/04/06 NC % 40

2115637 LHU RPD [ F L 8 7 7 8 - 0 1 ] >C10-C21 Hydrocarbons 2010/04/05 NC % 40
>C21-<C32 Hydrocarbons 2010/04/05 NC % 40

2114285 LHU RPD [ F L 8 7 8 0 - 0 1 ] >C10-C21 Hydrocarbons 2010/04/06 NC % 40
>C21-<C32 Hydrocarbons 2010/04/06 NC % 40

Matrix Spike
[FL8784-01] Isobutylbenzene  - Extractable 2010/04/06 96 % 30 - 130

n-Dotriacontane - Extractable 2010/04/06 101 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/06 107 % 30 - 130
>C21-<C32 Hydrocarbons 2010/04/06 105 % 30 - 130

2115637 LHU Matrix Spike
[FL8786-01] Isobutylbenzene  - Extractable 2010/04/05 124 % 30 - 130

n-Dotriacontane - Extractable 2010/04/05 109 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/05 NC % 30 - 130
>C21-<C32 Hydrocarbons 2010/04/05 115 % 30 - 130

2115774 SHL Matrix Spike
[FL8777-01] 1,4-Difluorobenzene 2010/04/07 102 % 70 - 130

4-Bromofluorobenzene 2010/04/07 105 % 70 - 130
D4-1,2-Dichloroethane 2010/04/07 101 % 70 - 130
Isobutylbenzene - Volatile 2010/04/07 101 % 70 - 130
Benzene 2010/04/07 109 % 70 - 130
Toluene 2010/04/07 113 % 70 - 130
Ethylbenzene 2010/04/07 109 % 70 - 130
Xylene (Total) 2010/04/07 113 % 70 - 130

2114285 LHU LCS Isobutylbenzene  - Extractable 2010/04/06 101 % 30 - 130
n-Dotriacontane - Extractable 2010/04/06 102 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/06 114 % 30 - 130
>C21-<C32 Hydrocarbons 2010/04/06 108 % 30 - 130

2115637 LHU LCS Isobutylbenzene  - Extractable 2010/04/05 93 % 30 - 130
n-Dotriacontane - Extractable 2010/04/05 110 % 30 - 130
>C10-C21 Hydrocarbons 2010/04/05 96 % 30 - 130
>C21-<C32 Hydrocarbons 2010/04/05 91 % 30 - 130

2115774 SHL LCS 1,4-Difluorobenzene 2010/04/07 95 % 70 - 130
4-Bromofluorobenzene 2010/04/07 96 % 70 - 130

This document is in electronic format, hard copy is available on request.
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Conestoga-Rovers & Associates Limited
Task Order#: 11064645
Site#: Q02846
Site Location: 64 Mill Lake Road, Hubbards, NS
Project #: 059548

Quality Assurance Report (Continued)
Maxxam Job Number: B038415

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

2115774 SHL LCS D4-1,2-Dichloroethane 2010/04/07 95 % 70 - 130
Isobutylbenzene - Volatile 2010/04/07 92 % 70 - 130
Benzene 2010/04/07 105 % 70 - 130
Toluene 2010/04/07 103 % 70 - 130
Ethylbenzene 2010/04/07 100 % 70 - 130
Xylene (Total) 2010/04/07 104 % 70 - 130

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.
LCS: A blank matrix sample to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
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.

This document is in electronic format, hard copy is available on request.
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Validation Signature Page

Maxxam  Job  #: B038415

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

ROSE MACDONALD,                                                    

====================================================================
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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DATA QUALITY REVIEW CHECKLIST – IMPERIAL OIL PROJECTS 
 
     

Consultant: CRA 
 

Sampling Date: 31-Mar-10 

Location: 
64 Mill Lake Rd., Hubbards 
Nova Scotia 

 
Laboratory: Maxxam-Bedford, NS 

Consultant Project Number: 059548 
 

Sample Submission Number: B038415 
     

     
Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 
     
 Yes No NA Comments 

Instrument Surrogate Recovery     

Extraction Surrogate Recovery     

Method Blank Concentration     

Matrix Duplicate RPD    Not calculated 

Matrix Spike Recovery     

Lab Control Sample Recovery     
     

     
Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 
     
 Yes No NA Comments 

Field Blank Concentration     

Trip Blank Concentration     

Field Duplicate RPD    MW-A is a dup of MW-6 
     

  

Has CoA been signed off (Yes/No)?: YES 

Has lab warranted all tests were in statistical control in CoA (Yes/No)?: YES 

Has lab warranted all tests were analyzed following SOPs in CoA (Yes/No)? YES 

Were all samples analyzed within hold items (Yes/No)?: YES 

All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?: N/A 

Is Chain of Custody completed and signed (Yes/No)?: YES 

Were sample temperatures acceptable when they reached lab (Yes/No)?: YES 
  

    

Was a Data Quality Waiver (DQW) issued (Yes/No)?: NO  

Date Issued:  Date of Response:  
    

  
Is data considered to be reliable (Yes/No)?: 
If answer is “No”, provide rational: YES 
 

  

    

Data Reviewed by (Print): 
 
Melissa Fitzgerald Data Reviewed by (Signature):  

Date: 
 
4-May-10 

  

    

 
For Use on Imperial Oil Projects Only 
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www.CRAworld.com  

 

 
THIS REPORT CONTAINS PROVISIONS 
LIMITING LIABILITY, THE SCOPE OF THE REPORT 
AND THIRD PARTY RELIANCE 

NOTICE 
ACCESS TO INFORMATION ACT 

These documents and the information contained in them are confidential - property of Imperial Oil and any disclosure of 
same is governed by the provision of each of the applicable provincial or territorial Freedom of Information legislation, 
the Privacy Act (Canada) 1980-81-82-83, c.111,Sch.II "1", and the Access to Information Act (Canada) 1980-81-82-83, 
c.111, Sch I "1", as such legislation may be amended or replaced from time to time. 

  

Worldwide Engineering, Environmental, Construction, and IT Services 

February 1, 2013 Reference No.: 059548-02 
 
 
Sura Ali, Project Manager 
Remediation and Reclamation Services 
Imperial Oil Limited 
7100 Rue Jean-Talon Est 
Montréal, Québec   H1M 3R8 
 
Dear Ms. Ali: 
 
Re: 2012 Groundwater Monitoring and Sampling Report 
 64 Mill Lake Road No. 2, Hubbards, Nova Scotia, Location No. 88000331 
 
INTRODUCTION 
 
Conestoga-Rovers & Associates (CRA) was retained by Imperial Oil Limited to complete 
groundwater monitoring and sampling activities at the former Imperial Oil bulk plant property 
located at 64 Mill Lake Road No. 2 in Hubbards, Nova Scotia (Site).  Associated field work was 
completed on November 22, 2012. 
 
A Site Location Map is presented as Figure 1.  A Site Plan showing all monitor well locations is 
presented as Figure 2. 
 
SCOPE OF WORK 
 
The scope of work was to perform the following activities. 
 

• Monitor all accessible monitor wells for subsurface vapour concentrations, water levels 
and the presence or absence of light non-aqueous phase liquids (free product). 

 
• Collect groundwater samples from all accessible monitor wells and submit to Maxxam 

Analytics Incorporated laboratory (Maxxam), for modified total petroleum hydrocarbon 
(TPH) analysis utilizing the Atlantic PIRI protocol, including a benzene, toluene, 
ethylbenzene and xylenes (BTEX) breakdown. 
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• Compare groundwater analytical results to the applicable Atlantic Risk-Based 
Corrective Action (RBCA) Version 3.0 for Petroleum Hydrocarbon Impacted Sites in 
Atlantic Canada (August 2012); specifically, the Risk-Based Screening Level (RBSL) 
Table values for a commercial site with potable groundwater usage and coarse-grained 
soil.  Compare groundwater analytical results to the applicable Atlantic Risk-Based 
Corrective Action (RBCA) Tier I Ecological Screening Levels for Plant and Invertebrate 
Direct Contact with Shallow Groundwater (applicable only if groundwater levels are 
within 3 meters of ground surface).      

 
• Prepare a report that describes field activities and monitoring results. 

 
FIELD ACTIVITIES 
 
Groundwater Monitoring 
 
On November 22, 2012, all accessible monitor wells were monitored for subsurface vapour 
concentrations, water levels and the presence or absence of free product.  Generally, the monitor 
wells were monitored in order of least impacted to most impacted (based on historical 
groundwater data). 
 
Immediately after removing the well cap (J-plug), the maximum subsurface vapour 
concentration in each monitor well was measured using a portable multi-gas detector (RKI 
Eagle Series), operating in methane elimination mode.  Measurements were obtained by 
inserting the collection tube of the RKI Eagle into the riser pipe and recording the peak 
instrument reading.  The RKI Eagle was laboratory calibrated prior to use in the field.   
 
Depth to the water table and presence or absence of free product in each monitor well was 
determined using a Solinst electronic interface probe that was cleaned using a non-toxic, 
biodegradable cleaner/degreaser (Simple Green) and rinsed with distilled water between 
monitor wells. 
 
Groundwater Sampling and Analyses 
 
If measurable free product is observed in any monitor well, CRA protocol is not to collect a 
groundwater sample from that monitor well; however, groundwater samples are collected from 
all other monitor wells, even if petroleum hydrocarbon sheen is observed. 
 
On November 22, 2012, groundwater samples were collected from all accessible monitor wells.  
Three well volumes of water were removed, using dedicated polyethylene tubing fitted with a 
foot valve, from each monitor well prior to sampling.  In an attempt to reduce the amount of 
suspended sediment in each groundwater sample, each monitor well was allowed to sit for 
approximately 2 hours and was then sampled using a disposable polyethylene bailer. 
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Samples submitted for BTEX and TPH (fraction C6-C10) analyses were collected in 40-ml clear 
glass vials (with zero headspace), pre-charged with sodium bisulfate (NaHSO4) preservative.   
Samples submitted for TPH analysis (fractions >C10-C16, >C16-C21, >C21-C32) were collected in 
250-ml clear glass bottles, pre-charged with sodium bisulfate (NaHSO4) preservative.  All 
sample bottles were supplied by Maxxam.  All groundwater samples were placed in coolers and 
cooled with ice, immediately after collection. 
 
Groundwater samples were submitted to Maxxam in Bedford, Nova Scotia.  Maxxam is 
accredited by the Standards Council of Canada (SCC).  Analytical methods used by the 
laboratory are referenced in the Certificates of Analysis presented in Appendix A. 
 
QUALITY ASSURANCE AND QUALITY CONTROL SAMPLING 
 
A quality assurance and quality control (QA/QC) program was implemented to reduce and 
quantify potential issues introduced during sample collection, handling, shipping and analysis.  
The program included, but was not limited to, using dedicated sampling equipment, using 
sample specific identification and labelling procedures, and using chain of custody records.  
Field QA/QC samples consisted of one trip blank, one field blank and one field duplicate 
analyzed for BTEX and TPH. 
 
RESULTS 
 
On November 22, 2012, the depth to groundwater ranged from 1.401 metres below top of casing 
(mbtoc) in MW6 to 1.925 mbtoc in MW5.  Based on this information, relative groundwater 
elevations were calculated and a groundwater potentiometric surface elevations diagram was 
generated (Figure 3).  As indicated on Figure 3, the inferred principal direction of groundwater 
flow was to the east. 
 
Groundwater depths, calculated potentiometric elevations, measured product thicknesses and 
subsurface vapour concentrations are presented in Table 1.  Measurable free product was not 
detected in any of the monitor wells.  The subsurface vapour concentrations measured in all 
accessible monitor wells were non-detectable. 
 
Groundwater analytical results for BTEX and TPH are presented and compared to applicable 
criteria in Table 2 and on Figure 4.  All groundwater analytical results were below the 
applicable criteria for petroleum hydrocarbon parameters. 
 
QUALITY ASSURANCE AND QUALITY CONTROL RESULTS 
 
The results of the laboratory QA/QC analyses are presented in the Certificates of Analysis 
located in Appendix A.  The analyses included method blanks, matrix duplicates, matrix spikes 
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and laboratory control samples.  Laboratory QA/QC issues that call into question the reliability 
of the lab data were not reported. 
 
The results of the field QA/QC sample analysis are presented in Appendix B.  The samples 
included one trip blank, one field blank and one field duplicate.  Field QA/QC issues that call 
into question the reliability of the lab data reported were not reported. 
 
The laboratory and field QA/QC discussions are presented in Appendix B.  In summary, no 
QA/QC issues were identified that would affect the overall conclusions of the groundwater 
monitoring and sampling event presented in this report. 
 
LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD PARTY RELIANCE 
 
This report has been prepared and the work referred to in this report has been undertaken by 
Conestoga-Rovers & Associates Limited for Imperial Oil Limited.  It is intended for the sole and 
exclusive use of Imperial Oil Limited, its affiliated companies and partners and their respective 
insurers, agents, employees and advisors (collectively, “Imperial Oil”).  Any use, reliance on or 
decision made by any person other than Imperial Oil based on this report is the sole 
responsibility of such other person.  Imperial Oil and Conestoga-Rovers & Associates Limited 
make no representation or warranty to any other person with regard to this report and the work 
referred to in this report and they accept no duty of care to any other person or any liability or 
responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm that 
may be suffered or incurred by any other person as a result of the use of, reliance on, any 
decision made or any action taken based on this report or the work referred to in this report. 
 
The investigation undertaken by Conestoga-Rovers & Associates Limited with respect to this 
report and any conclusions or recommendations made in this report reflect Conestoga-Rovers & 
Associates Limited judgment based on the site conditions observed at the time of the site 
inspection on the date(s) set out in this report and on information examined at the time of 
preparation of this report.  This report has been prepared for specific application to this site and 
it is based, in part, upon visual observation of the site, subsurface investigation at discrete 
locations and depths, and specific analysis of specific chemical parameters and materials during 
a specific time interval, all as described in this report.  Unless otherwise stated, the findings 
cannot be extended to previous or future site conditions, portions of the site which were 
unavailable for direct investigation, subsurface locations which were not investigated directly, 
or chemical parameters, materials or analysis which were not addressed.  Substances other than 
those addressed by the investigation described in this report may exist within the site, 
substances addressed by the investigation may exist in areas of the site not investigated and 
concentrations of substances addressed which are different than those reported may exist in 
areas other than the locations from which samples were taken. 
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If site conditions or applicable standards change or if any additional information becomes 
available at a future date, modifications to the findings, conclusions and recommendations in 
this report may be necessary. 
 
Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the 
information contained herein, in whole or in part, is not permitted without the express written 
permission of Conestoga-Rovers & Associates Limited.  Nothing in this report is intended to 
constitute or provide a legal opinion. 
 
CLOSURE 
 
We trust the foregoing information is satisfactory for your requirements.  If you have any 
questions or concerns, please do not hesitate to contact the undersigned. 
 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
         
         
Scott Llewellyn, P.Geo.     Melissa Fitzgerald, B.Sc., CET 
Reviewer       Author 
 
MF/mb/2 
Encl. 
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 059548-Ali-2 Page 1 of 1

MONITOR 
WELL ID

TOP OF CASING 
ELEVATION 1 (m)

GROUND
SURFACE

ELEVATION
(m)  

SCREEN
INTERVAL

(mbgs)  

DATE
(yyyy/mm/dd)  

SUBSURFACE
VAPOUR

CONCENTRATIONS2  

FREE PRODUCT
THICKNESSES

(mm)  

POTENTIO-
METRIC
DEPTH
(mbtoc)  

POTENTIO-
METRIC
DEPTH
(mbgs)  

POTENTIO-METRIC
ELEVATION 

(m)  

MW1 100.870 100.165 unknown 2012/11/22 0 nd 1.799 1.094 99.071
MW2 100.995 100.075 unknown 2012/11/22 0 nd 1.734 0.814 99.261
MW3 100.520 99.730 unknown 2012/11/22 0 nd 1.835 1.045 98.685
MW4 100.120 99.470 unknown 2012/11/22 0 nd 1.884 1.234 98.236
MW5 100.200 99.700 unknown 2012/11/22 0 nd 1.925 1.425 98.275
MW6 100.650 99.840 unknown 2012/11/22 0 nd 1.401 0.591 99.249

2 - ppmv if not indicated; % LEL if indicated 
m - metres
mm - millimetres
mbtoc - metres below top of casing
mbgs - metres below ground surface
nd - not detected

1 - Relative elevations determined using a temporary benchmark with an assumed elevation of 100.000 meters above sea level (masl).

TABLE 1
GROUNDWATER MONITORING RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia



 059548-Ali-2 Page 1 of 2

SAMPLE LOCATIONS MW1 MW1 MW2 MW3 MW4 MW5
 Lab Duplicate
 

Maxxam ID  PS0987 PS0987 PS0988 PS0989 PS0990 PS0991
Date Sampled (yyyy/mm/dd) 2012/11/22 2012/11/22 2012/11/22 2012/11/22 2012/11/22 2012/11/22
PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.005 350
 Toluene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.024 200
 Ethylbenzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 110
 Total Xylenes  0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.3 120
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA 11
 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 <0.050 <0.050 <0.050 <0.050 NA 3.1
 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050 <0.050 <0.050 <0.050 <0.050 NA NA
 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NA NA
 Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 4.4/3.2/7.8 NA

RDL - Reportable Detection Limit mTPH - Modified Total Petroleum Hydrocarbons
NA - Not Applicable "(1)" -  mTPH result is compared to gasoline fraction criteria of 4.4 mg/L
"---" - Not Analyzed "(2)" -  mTPH result is compared to diesel fraction criteria of 3.2 mg/L
Analytical results for all parameters are reported in milligrams per litre (mg/L) "(3)" -  mTPH result is compared to lube oil fraction criteria of 7.8 mg/L
BOLD - exceeds applicable guidelines (a) 
ITALIC  - exceeds applicable guidelines (b)

Human Health 
Criteria (a)

(a) Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk Based Screening Levels (RBSLs) for a commercial property with potable groundwater usage and coarse-grained soil 

(b) Atlantic Risk-Based Corrective Action (RBCA) Tier I Ecological Screening Levels for Plant and Invertebrate Direct Contact with Shallow Groundwater; criteria is applicable only if groundwater levels are within 
3 metres of ground surface 

TABLE 2
GROUNDWATER ANALYTICAL RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Ecological                    
Criteria (b)
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SAMPLE LOCATIONS MW6 MWA
Field Duplicate

MW6
Maxxam ID  PS0992 PS1034
Date Sampled (yyyy/mm/dd) 2012/11/22 2012/11/22
PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 0.005 350
 Toluene  0.0010 <0.0010 <0.0010 0.024 200
 Ethylbenzene  0.0010 <0.0010 <0.0010 0.0024 110
 Total Xylenes  0.0020 <0.0020 <0.0020 0.3 120
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 NA 11
 Petroleum Hydrocarbons (>C10 - C16)  0.050 0.43 0.43 NA 3.1
 Petroleum Hydrocarbons (>C16 - C21)  0.050 0.27 0.22 NA NA
 Petroleum Hydrocarbons (>C21 - C32)  0.10 0.11 0.14 NA NA
 Petroleum Hydrocarbons (Modified TPH) 0.10 0.81 (2) 0.78 (2) 4.4/3.2/7.8 NA

RDL - Reportable Detection Limit mTPH - Modified Total Petroleum Hydrocarbons
NA - Not Applicable "(1)" -  mTPH result is compared to gasoline fraction criteria of 4.4 mg/L
"---" - Not Analyzed "(2)" -  mTPH result is compared to diesel fraction criteria of 3.2 mg/L
Analytical results for all parameters are reported in milligrams per litre (mg/L) "(3)" -  mTPH result is compared to lube oil fraction criteria of 7.8 mg/L
BOLD - exceeds applicable guidelines (a) 
ITALIC  - exceeds applicable guidelines (b)

TABLE 2

(b) Atlantic Risk-Based Corrective Action (RBCA) Tier I Ecological Screening Levels for Plant and Invertebrate Direct Contact with Shallow Groundwater; criteria is applicable only if groundwater levels are within 
3 metres of ground surface 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Human Health 
Criteria (a)

Ecological                  
Criteria (b)

(a) Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk Based Screening Levels (RBSLs) for a commercial property with potable groundwater usage and coarse-grained soil 

GROUNDWATER ANALYTICAL RESULTS
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LABORATORY CERTIFICATES



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03669Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I4092
Received: 2012/11/22, 15:04

Sample Matrix: Water
# Samples Received: 6

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Water (PIRI) 6 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 6 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 6 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232

Page 1 of 10

Suzanne Rogers

30 Nov 2012 13:40:21 -04:00
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CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I4092
Received: 2012/11/22, 15:04
====================================================================
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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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 0 9 8 7     P S 0 9 8 7     P S 0 9 8 8     P S 0 9 8 9
Sampling Date 2012/11/22 2012/11/22 2012/11/22 2012/11/22

11:49 11:49 11:40 11:34
COC Number BE 03669 BE 03669 BE 03669 BE 03669

 U n i t s MW1 MW1 Lab-Dup MW2 MW3 RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3046446

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3046446

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 0.10 3046446

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 0.10 3045078

Reached Baseline at C32 mg/L NA NA NA N/A 3046446

Hydrocarbon Resemblance mg/L NA NA NA N/A 3046446

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 105 109 106 3046446

n-Dotriacontane - Extractable % 114 ( 1 ) 113 113 ( 1 ) 3046446

Isobutylbenzene - Volatile % 98 99 98 98 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 102 100 101 3049712

4-Bromofluorobenzene % 100 101 100 100 3049712

D4-1,2-Dichloroethane % 100 102 99 100 3049712

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 0 9 9 0     P S 0 9 9 1     P S 0 9 9 2
Sampling Date 2012/11/22 2012/11/22 2012/11/22

11:25 11:15 11:08
COC Number BE 03669 BE 03669 BE 03669

 U n i t s MW4 QC Batch MW5 MW6 RDL QC Batch

Benzene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 3049712 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 3049712 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L <0.050 3051073 <0.050 0.43 0.050 3046446

>C16-C21 Hydrocarbons mg/L <0.050 3051073 <0.050 0.27 0.050 3046446

>C21-<C32 Hydrocarbons mg/L <0.10 3051073 <0.10 0.11 0.10 3046446

Modified TPH (Tier1) mg/L <0.10 3045078 <0.10 0.81 0.10 3045078

Reached Baseline at C32 mg/L NA 3051073 NA Yes N/A 3046446

Hydrocarbon Resemblance mg/L NA 3051073 NA COMMENT ( 1 ) N/A 3046446

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 109 3051073 104 114 3046446

n-Dotriacontane - Extractable % 105 3051073 110 ( 2 ) 118 3046446

Isobutylbenzene - Volatile % 98 3049712 98 98 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 3049712 100 100 3049712

4-Bromofluorobenzene % 100 3049712 99 101 3049712

D4-1,2-Dichloroethane % 100 3049712 99 100 3049712

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
( 2 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS0987 Collected 2012/11/22
Sample ID MW1 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0987 D u p Collected 2012/11/22
Sample ID MW1 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer

Maxxam ID PS0988 Collected 2012/11/22
Sample ID MW2 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0989 Collected 2012/11/22
Sample ID MW3 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0990 Collected 2012/11/22
Sample ID MW4 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk

Page 5 of 10



Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS0991 Collected 2012/11/22
Sample ID MW5 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0992 Collected 2012/11/22
Sample ID MW6 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 2.3°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn.  11/26/12 MMC

Results relate only to the items tested.

Page 7 of 10



Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I4092

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3046446 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/24 107 % 30 - 130
n-Dotriacontane - Extractable 2012/11/24 109 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/24 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/24 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/24 <0.10 mg/L

3049712 TWE Method Blank 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130
4-Bromofluorobenzene 2012/11/28 99 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 <0.0010 mg/L
Toluene 2012/11/28 <0.0010 mg/L
Ethylbenzene 2012/11/28 <0.0010 mg/L
Xylene (Total) 2012/11/28 <0.0020 mg/L
C6 - C10 (less BTEX) 2012/11/28 <0.010 mg/L

3051073 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/29 104 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 104 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/29 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/29 <0.10 mg/L

3049712 TWE RPD [ P S 0 9 8 7 - 0 2 ] Benzene 2012/11/28 NC % 40
Toluene 2012/11/28 NC % 40
Ethylbenzene 2012/11/28 NC % 40
Xylene (Total) 2012/11/28 NC % 40
C6 - C10 (less BTEX) 2012/11/28 NC % 40

3051073 SHR Matrix Spike
[PS0990-01] Isobutylbenzene  - Extractable 2012/11/29 107 % 30 - 130

n-Dotriacontane - Extractable 2012/11/29 106 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 84 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 100 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 106 % 30 - 130

3046446 SHR LCS Isobutylbenzene  - Extractable 2012/11/24 103 % 30 - 130
n-Dotriacontane - Extractable 2012/11/24 109 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/24 87 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/24 101 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/24 113 % 30 - 130

3049712 TWE LCS 1,4-Difluorobenzene 2012/11/28 99 % 70 - 130
4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 97 % 70 - 130
Benzene 2012/11/28 98 % 70 - 130
Toluene 2012/11/28 101 % 70 - 130
Ethylbenzene 2012/11/28 98 % 70 - 130
Xylene (Total) 2012/11/28 99 % 70 - 130

3051073 SHR LCS Isobutylbenzene  - Extractable 2012/11/29 105 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 108 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 82 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 108 % 30 - 130

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.
LCS: 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.
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Validation Signature Page

Maxxam  Job  #: B2I4092

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery All lab QC have met acceptance criteria
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD 5 of 5 parameters not calculated

Matrix Spike Recovery X
Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration
Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date: 2013/01/07

No

No

N/A N/A

Yes

Melissa Fitzgerald

Yes
Yes
N/A
Yes

X

X

X

Yes

X

Yes

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

X

CRA 2012/11/22

64 Mill Lake Rd No. 2, Hubbards, NS Maxxam - Bedford, NS

059548-02 B2I4092



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03670Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I4098
Received: 2012/11/22, 15:05

Sample Matrix: Water
# Samples Received: 3

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Water (PIRI) 3 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 3 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 3 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232
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Mari Kenny

30 Nov 2012 14:06:35 -04:00



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03670Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I4098
Received: 2012/11/22, 15:05
====================================================================
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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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 1 0 3 4     P S 1 0 3 5     P S 1 0 3 5     P S 1 0 3 6
Sampling Date 2012/11/22 2012/11/22 2012/11/22 2012/11/22

11:09 12:00 12:00 12:00
COC Number BE 03670 BE 03670 BE 03670 BE 03670

 U n i t s MWA MWB MWB Lab-Dup MWC RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L 0.43 <0.050 <0.050 <0.050 0.050 3051073

>C16-C21 Hydrocarbons mg/L 0.22 <0.050 <0.050 <0.050 0.050 3051073

>C21-<C32 Hydrocarbons mg/L 0.14 <0.10 <0.10 <0.10 0.10 3051073

Modified TPH (Tier1) mg/L 0.78 <0.10 <0.10 0.10 3045078

Reached Baseline at C32 mg/L Yes NA NA N/A 3051073

Hydrocarbon Resemblance mg/L COMMENT ( 1 ) NA NA N/A 3051073

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 110 107 104 104 3051073

n-Dotriacontane - Extractable % 108 109 102 106 3051073

Isobutylbenzene - Volatile % 99 98 99 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 100 99 3049712

4-Bromofluorobenzene % 101 100 101 3049712

D4-1,2-Dichloroethane % 100 98 100 3049712

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS1034 Collected 2012/11/22
Sample ID MWA Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk

Maxxam ID PS1035 Collected 2012/11/22
Sample ID MWB Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk

Maxxam ID PS1035 D u p Collected 2012/11/22
Sample ID MWB Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy

Maxxam ID PS1036 Collected 2012/11/22
Sample ID MWC Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 2.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn. 11/26/12 MMC

Results relate only to the items tested.
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Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I4098

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3049712 TWE Method Blank 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130
4-Bromofluorobenzene 2012/11/28 99 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 <0.0010 mg/L
Toluene 2012/11/28 <0.0010 mg/L
Ethylbenzene 2012/11/28 <0.0010 mg/L
Xylene (Total) 2012/11/28 <0.0020 mg/L
C6 - C10 (less BTEX) 2012/11/28 <0.010 mg/L

3051073 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/29 104 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 104 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/29 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/29 <0.10 mg/L

RPD [ P S 1 0 3 5 - 0 1 ] >C10-C16 Hydrocarbons 2012/11/29 NC % 40
>C16-C21 Hydrocarbons 2012/11/29 NC % 40
>C21-<C32 Hydrocarbons 2012/11/29 NC % 40

3049712 TWE Matrix Spike
[PS1034-02] 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130

4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 99 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 96 % 70 - 130
Toluene 2012/11/28 100 % 70 - 130
Ethylbenzene 2012/11/28 100 % 70 - 130
Xylene (Total) 2012/11/28 97 % 70 - 130

LCS 1,4-Difluorobenzene 2012/11/28 99 % 70 - 130
4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 97 % 70 - 130
Benzene 2012/11/28 98 % 70 - 130
Toluene 2012/11/28 101 % 70 - 130
Ethylbenzene 2012/11/28 98 % 70 - 130
Xylene (Total) 2012/11/28 99 % 70 - 130

3051073 SHR LCS Isobutylbenzene  - Extractable 2012/11/29 105 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 108 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 82 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 108 % 30 - 130

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.
LCS: 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.
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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery All lab QC have met acceptance criteria
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD 3 of 3 parameters not calculated

Matrix Spike Recovery X
Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration X
Trip Blank Concentration X

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date:

CRA 2012/11/22

64 Mill Lake Rd No. 2, Hubbards, NS Maxxam - Bedford, NS

059548-02 B2I4098

Yes

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

X

2013/01/07

No

No

N/A N/A

X

Yes

Melissa Fitzgerald

Yes
Yes
N/A
Yes

Yes
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QUALITY ASSURANCE AND QUALITY CONTROL DISCUSSION 
 
There were no laboratory or field QA/QC issues identified in this report that require 
discussion. 
 
The groundwater field QA/QC program consisted of one (1) field duplicate sample, one (1) 
field blank sample and one (1) trip blank sample that were submitted for laboratory analysis 
of BTEX and modified TPH.  
 
For the field duplicate samples, evaluations of the QA/QC results were determined by 
calculating the relative percent difference (RPD) between the field duplicate and original 
sample results, and comparison of the RPD to designated alert limits.   
 

RPD = 
 (X1 – X2)  

X 100 ( 
(X1 + X2) ) 2 

 
Consistent with laboratory practices and to permit reliable calculations, an RPD is only 
calculated when the original and duplicate sample concentrations are at least 5 times the 
reportable detection limit (RDL).   
 
The designated RPD alert limits for the groundwater samples are presented in Table B-1.  The 
RPDs were either within the alert limits for all of the parameters that were analyzed or not 
calculable.  
 
The groundwater field blank and trip blank data were compared to the alert limits and are 
presented in Table B-2.  As indicated, all of the RPDs were within the alert limits. 
 
The laboratory QA/QC program consisted of one or more of the following analysis (a) 
instrument and extraction surrogate recoveries for groundwater samples that were analyzed, 
and (b) the analysis of method blank, laboratory duplicate, matrix spike and/or laboratory 
control samples for the sample analytical batches that were analyzed.  The laboratory QA/QC 
results are presented in the Certificates of Analysis (Appendix A).  As indicated, no laboratory 
QA/QC issues were identified. 
 
No field or laboratory QA/QC issues were identified that would affect the overall conclusions 
presented in this report.  The results reported are considered to be reliable.   
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 SAMPLE LOCATIONS  MW6
 MWA

FIELD DUPLICATE
MW6

RDL   RPD  
 RPD ALERT

LIMITS                                  
(%)a  

 Maxxam Sample ID  PS0992 PS1034   
 Date Sampled (yyyy/mm/dd)  2012/11/22 2012/11/22   
 PARAMETERS    

 Benzene  <0.0010 <0.0010 0.0010 NC  80  
 Toluene  <0.0010 <0.0010 0.0010 NC  80  
 Ethylbenzene  <0.0010 <0.0010 0.0010 NC  80  
 Total Xylenes  <0.0020 <0.0020 0.0020 NC  80  
 Petroleum Hydrocarbons (C6 - C10)  <0.010 <0.010 0.010 NC 80
 Petroleum Hydrocarbons (>C10 - C16)  0.43 0.43 0.050 NC  80  
 Petroleum Hydrocarbons (>C16 - C21)  0.27 0.22 0.050 NC  80  
 Petroleum Hydrocarbons (>C21 - C32)  0.11 0.14 0.10 NC  80  
 Petroleum Hydrocarbons (Modified TPH) 0.81 0.78 0.10 4%  80  

a - Alert limits used for field duplicate samples
NA - Not Applicable
NC - Not Calculated
RDL - Reportable Detection Limit
RPD - Relative Percent Difference (not calculated when one or both results are less than 5X RDL)
"---" - Not Analyzed
Analytical results for all parameters are reported in milligrams per litre (mg/L)
BOLD - Exceeds RPD alert limit

RELATIVE PERCENT DIFFERENCE CALCULATIONS - GROUNDWATER FIELD DUPLICATE SAMPLES
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

TABLE B-1
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SAMPLE LOCATIONS  MWB 
FIELD BLANK

MWB                   
Lab Duplicate

MWC
 TRIP BLANK               

Maxxam Sample ID PS1035 PS1035 PS1036
Date Sampled (yyyy/mm/dd)  2012/11/22 2012/11/22 2012/11/22
 PARAMETERS      

 Benzene  0.0010 <0.0010  No  <0.0010  No  
 Toluene  0.0010 <0.0010  No  <0.0010  No  
 Ethylbenzene  0.0010 <0.0010  No  <0.0010  No  
 Total Xylenes  0.0020 <0.0020  No  <0.0020  No  
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 No <0.010 No
 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 <0.10  No  <0.10  No  
 Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10  No  <0.10  No  

RDL - Reportable Detection Limit
"---" - Not Analyzed
Analytical results for all parameters are reported in milligrams per litre (mg/L)
BOLD - Exceeds alert limit (Note: alert limits for field blanks and trip blanks are 5x RDL for BTEX and TPH fractions)

TABLE B-2
GROUNDWATER FIELD BLANK AND TRIP BLANK DATA

 EXCEEDS ALERT 
LIMIT

 EXCEEDS ALERT 
LIMIT 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 RDL  



Instructions for completing this form

•	 ALL	relevant	Sections	of	this	Notification	of	Free	Product	or	Contamination	form	are	to	be	completed	in	entirety

•	 No	changes	to	this	Notification	of	Free	Product	or	Contamination	form	are	allowed

•	 Signatures	on	this	form	are	required	from	ALL	of	the	following:	the	Site	Owner	or	their	Approved	Agent;	the	managing	Site	
Professional	and	the	Person	Providing	the	Notice	(if	different	than	the	preceding).

•	 All	regulatory	protocols	must	be	followed	and	all	forms/checklists	must	be	completed	separately	for	each	property.	This	means	
that	a	source	property	and	an	impacted	third	party	property	must	have	all	documents	filed	separately.	Once	the	source	property	or	
impacted	third	party	property	is	identified	by	the	check	box	below,	all	subsequent	reference	on	this	form/checklist	are	to	that	site	owner.

•	 Forms/checklists	must	be	complete	prior	to	filing	with	the	Minister	

1 - Site Location and Contact Information

Site	owner	and	details	provided	on	this	form	are	applicable	to	 q  Source	Property	 OR	 q  Impacted	Third	Party	Property

Current Site Owner

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Site Location Site	Address		____________________________________________________ City		___________________

Parcel	Identification	Number	(PID):	___________________________________ Postal	Code		_____________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Approved Agent (if acting on behalf of the owner)

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Site Professional

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Impacted Third-Party Property Owner(s)
If	“Impacted	Third	Party”	is	selected	in	Section	1,	the	remainder	of	this	section	must	not	be	completed.

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Property Location Property	Address		 ________________________________________________ City		___________________

Parcel	Identification	Number	(PID):	___________________________________ Postal	Code		_____________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Additional Third-Party Property Location (add as needed)

Notification of Free Product or Contamination 
For	all	sites	with	either	contamination,	or	free	product	in	soil	or	groundwater	requiring	written	notification	Environment

Document No.: FRM-100 Page 1 of 3 Revision July 6, 2013

NSE	File	#:

Print Clear Form

✔

Sura Ali (514) 493-7053

sura.ali@esso.ca

64 Mill Lake Road Hubbards

60082138 B0J 1T0

Imperial Oil Anjou

7100 Jean Talon Est, Anjou, QC H1M 3R8

Scott Llewellyn (902) 468-1248

sllewellyn@craworld.com (902) 468-2207

Conestoga-Rovers and Associates Limited Dartmouth

45 Akerley Blvd., Dartmouth, NS B3B 1J7



2 - Notification of Free Product in Soil or Groundwater
Section	2	must	be	omitted	if	no	Free	Product	has	been	identified	as	defined	in	PRO-100,	Notification of  
Contamination Protocol.

 The Site Professional must ensure that all work has been completed in accordance with  
PRO-100, Notification of Contamination Protocol.

Observed  
in Soil

Measured in  
Groundwater

Type	of	free	product.
Check all applicable.

Gasoline q q

Fuel	Oil	(No.	2) q q

Lube	Oil q q

Hydrocarbon	mixture q q

Mineral	oil q q

Glycols q q

DNAPL	and	Chlorinated	Solvent q q

Other	(describe) q q

Presence	of	free	product	in	soil	or	groundwater	was	determined	during,	or	following	these	activities.	Check all applicable.

q  Routine	Monitoring	 q  Other	accidental	release

q  Underground	tank	removal	 q  Construction/excavation	activities

q  Emergency	response	actions	 q  Other	(describe)	_________________________________________________________

q  Domestic	oil	spill

Confirmation	that	verbal	notifications	have	been	made	in	accordance	with	Section	8	(1)	of	the	Contaminated Sites Regulations.		
Check all applicable.

q  Site	Owner	listed	above	(if	person	reporting	is	not	the	owner)	 q  All	known	Impacted	Third-Party	Property	Owners	listed	above

	 	 Date	of	verbal	notification__________________________;	and	 	 	 Date	of	verbal	notification	___________________________

3 - Notification of Contamination in Soil, Sediment, Surface Water or Groundwater

Affected Media

 The Site Professional must ensure that all work has been completed 
in accordance with PRO-100, Notification of Contamination Protocol.

Soil Sediment Surface 
Water

Groundwater

Type	of	Contamination
exceeding	Tier	1	EQS	criteria
Check all applicable.

Inorganic	Parameters	(metals) q q q q

Petroleum	Hydrocarbon	
Parameters

q q q q

Polycyclic	Aromatic	Hydrocarbon	
(PAH)	Parameters

q q q q

Volatile	Organic	Compound		
(VOC)	Parameters

q q q q

Pesticides q q q q

PCBs q q q q

Dioxins	and	Furans q q q q

Pentachlorophenol q q q q

Organotins q q q q

Glycols q q q q

Phenol q q q q

Document No.: FRM-100 Page 2 of 3 Revision July 6, 2013
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4 - Supporting Information

Current	land	use/zoning	of	site

q  Agricultural	 q  Commercial	 q  Other	municipal	zoning	(list)	______________________________________

q  Residential	 q  Industrial

Groundwater	potability	of	site	(potable	or	non-potable	according	to	Appendix	1,	Figure	3	of	Notification	Protocol)

q  Potable	 q  Non-potable

Confirmation of Written Notice Made to Impacted Third-Party Property Owner(s).
If	impacted	third	party	is	selected	in	Section	1,	the	remainder	of	Section	4	must	not	be	completed.

Are	there	any	impacted,	or	potentially	impacted,	third	party	properties?	 	 q  Yes	 	 q  No	
If	yes,	confirm	written	notice	has	been	provided	(below).

Confirmation	that	this	Notification	of	Free	Product	or	Contamination	form	is	being	provided	to	Impacted	Third-Party	Property		
Owners,	where	migration	of	contaminants	has	occurred	or	is	likely	to	occur	in	accordance	with	Section	8	(1)	of	the	Contaminated 
Sites Regulations.	

q  Yes,	this	Notification	of	Free	Product	or	Contamination	form	is	being	provided	to	all	known	Impacted	Third-Party	Property	Owners	
	 	 listed	in	Section	1.

5 - Declarations

Site Professional Declaration

I	acknowledge	it	is	an	offence	under	Section	158	of	the	Environment Act	to	provide	false	or	misleading	information,	and
confirm	to	the	best	of	my	knowledge	and	belief	the	information	provided	in	this	form	and	supporting	documentation	is	true
and	accurate	and	complies	with	the	relevant	provisions	of	the	Environment Act	and	Contaminated Sites Regulations.

Name	(Print)	__________________________________________	 Professional	Registration	Number/Stamp	_________________

Signature	 __________________________________________	 Date	 _______________________
	 Site	Professional	 	 MM/DD/YYYY

Declaration of Responsible Party, Site Owner or Approved Agent

I	acknowledge	that	the	above	Site	Professional	has	been	engaged	and	acts	on	my	behalf		
[or,	on	behalf	of	_____________________________________	(insert name of site owner)]	in	preparing	the	Notification	of		
Free	Product	or	Contamination	form.

All	impacted,	or	potentially	impacted,	third-party	property	owners	have	been	formally	notified	according	to	the	Contaminated Sites 
Regulations	of	any	contaminants	migrating,	or	likely	to	migrate	to	their	property	from	this	site.

Name	(Print, indicate if Approved Agent)		__________________________________________	 Signature	__________________________

Address	______________________________________________________________	 Date	 _____________________________
	 	 	 MM/DD/YYYY

Return completed form and associated documents to Regional Office.
To	find	your	Regional	Office	go	online	at	http://www.gov.ns.ca/nse/dept/division.emc.asp#central	or	call	1-877-936-8476

Notification of Free Product or Contamination 
Environment
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LIMITING LIABILITY, THE SCOPE OF THE REPORT 
AND THIRD PARTY RELIANCE 
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SUMMARY 
 

SITE  64 Mill Lake Road, Hubbards, NS 
Type of Facility  Former Imperial Bulk Plant, currently vacant lot 
Municipal Zoning  General Commercial 
Adjacent Land Use  Residential and Undeveloped Resource 
Aquifer Usage in 100 m radius  Yes 
Reference Standards  Atlantic PIRI Tier I RBSLs (Version 3) for a commercial 

receptor with potable water use and coarse textured 
soil for petroleum hydrocarbons. 
2012 Atlantic RBCA Ecological Screening Levels for the 
Protection of Plants and Soil Invertebrates. 

Type of Organic Vapour Meter 
Used  

RKI Eagle 

Date(s) of Soil Sampling  November 2012 
Date(s) of Groundwater Sampling  November 2012 
Number of Test Pits Advanced  4  
Number of Boreholes Drilled  0 
Number of Wells Installed in 
Boreholes  

0 
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Summary of Test Pits Excavated:  
 

 TP21 TP22 TP23 TP24 
Well Installed  No No No No 
Test Pit Depth 
(mbgs)  4.1 4.0 4.1 4.0 

Dominant Soil Type  Sand Sand Sand Sand 
Depth to 
Groundwater (mbgs)  NA NA NA NA 

Screened Interval 
(mbgs)  NA NA NA NA 

Free Product 
Thickness (mm)  nd nd  nd  nd  

Exceeded Soil 
Standards  No No No Yes 

Exceeded 
Groundwater 
Standards  

NA NA NA NA 

Vertical Soil Impact 
Delineation 
Achieved  

Yes Yes Yes No 

 
Notes:   

mbgs – metres below ground surface  
mm – millimetres  
NA – Not Applicable or Not Available  
nd – Not detected 
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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) was retained by Imperial Oil to conduct a 
Phase II Environmental Site Assessment (ESA) at a former Imperial Oil bulk plant 
located at 64 Mill Lake Road, in Hubbards, Nova Scotia (the Site).  
 
The objective of the Phase II ESA is to characterize the soil and groundwater conditions 
with respect to potential contaminants of concern (PCOCs) associated with areas of 
potential environmental concern (APECs) from the current and historical activities of the 
Site and adjacent properties, as detailed in the Phase I and II ESAs completed for the Site 
by Dillon Consulting Limited (reports dated November 2003).  The additional Phase II 
work was completed between November 14 and 22, 2012.  
 

1.1  BACKGROUND  

The Site location is shown on Figure 1 and a Site plan showing the monitoring well and 
test pit locations is presented on Figure 2.  
 
The Site is located at 64 Mill Lake Road in a mixed residential, commercial and resource 
area of Hubbards, Nova Scotia.  According to the Service Nova Scotia and Municipal 
Relations website, the Site is zoned as Commercial.  
 
The Site was acquired from Margaret M.L. McLean by Imperial Oil in 1971.  A bulk plant 
operated on the subject Site from 1971 to 2002.  The office/warehouse, aboveground 
storage tanks (ASTs) and underground storage tanks (USTs) were removed between 
1986 and 2002. The Site infrastructure included a office/warehouse, loading rack, 
pumps, eight USTs (1 x 2,270 L, 1 x 15,600 L, 1 x 15,900 L, 2 x 22,300 L, 2 x 22,700 L, and 1 
x 59,000 L), eleven ASTs (4 x 908 L, 2 x 1,135 L, 1 x 90,900 L, and 4 x 59,000 L), and 
associated piping were removed between 1986 and 2002.  The Site is currently vacant.   
 

1.2  SCOPE OF WORK  

The scope of work was to perform the following activities:  
 
• Excavate 4 test pits (TP21 to TP24) in the vicinity of the former Site infrastructure 

• Analyze soil samples from select test locations for BTEX and modified TPH analysis 
utilizing the Atlantic PIRI protocol 
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• Monitor all existing monitoring wells for subsurface vapour concentrations, water 
levels and the presence or absence of free product 

• Collect groundwater samples from the existing monitoring wells for BTEX and 
modified TPH analyses utilizing Atlantic PIRI protocol 

• Prepare a report that describes the field activities and the results of the Phase II ESA 

 
 



  

 
  
 

059548 (4) 3 CONESTOGA-ROVERS & ASSOCIATES 

2.0 FIELD ACTIVITIES  

All field procedures were conducted in accordance with the Atlantic RBCA (Risk-Based 
Corrective Action) Version 3.0 User Guidance for Petroleum Impacted Sites in Atlantic 
Canada (updated July 2012) and generally accepted industry practices.  
 

2.1  DAY-LIGHTING AND TEST PITTING 

Prior to proceeding with the subsurface investigation, various utility representatives 
were contacted to identify underground utility locations.  
 
Industrial Hydrovac Services was retained by CRA to day-light pre-selected test pit 
locations.  The day-lighting activities were completed on November 14, 2012.  Each test 
pit was day-lighted to a depth of 2.4 m below ground surface (mbgs) or until refusal, 
using a truck mounted hydro-vacuum. The holes were backfilled generally within 0.3 m 
of surface using clean gravel fill material to keep the holes from sloughing.  
 
Maritime Remediation Inc. further advanced the day-lighted test pits using a Hitachi 
EX-120 excavator. The test pit program was conducted on November 19, 2012. The test 
pits were excavated to depths ranging from 4.0 to 4.1 mbgs. The test pit locations are 
shown on Figure 2. 
 

2.2 SOIL SAMPLING 

Soil samples were collected at 0.5 metre intervals at each test pit location. The samples 
were collected using a clean trowel and nitrile gloves.  The sampling devices were 
washed with phosphate-free soap and tap water, then rinsed with tap water, prior to 
collection of each soil sample.  Each soil sample was immediately split and placed in 
containers supplied by the laboratory and stored in coolers with ice for possible analysis.  
The remainder of the sample was placed in a sealed clean plastic bag for field screening, 
which included determining textural description, physical evidence of impact 
(e.g., staining, free product, odour), and measurement of the sample combustible 
headspace vapour concentration (soil vapour concentration).   
 
The soil samples submitted for BTEX and TPH fraction (C6-C10) analyses were collected 
with zero headspace in 60 ml glass jars with Teflon lined lids.  All sample containers 
were supplied by the laboratory.   
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The soil vapour concentrations were measured using a portable multi-gas detector (RKI 
Eagle Series) having a detection limit of <5 parts per million by volume (ppmv).  The gas 
detector was operated in the methane elimination mode.  
 
The daily calibration procedure for the RKI Eagle involves checking the instrument 
response against an approximately 40% lower explosive limit (% LEL) concentration 
standard of n-hexane, delivered at the operational flow rate of the instrument.  If the 
instrument readings are within ±10% of the gas standard concentration, then the 
instrument is deemed to be calibrated.  However, if the reading is greater than ±10% of 
the gas standard concentration, then the instrument calibration is adjusted until the 
standard gives a reading within 10% of the gas standard concentration. 
 
In general, one worst case soil sample, based on field screening results, and the first 
sample from above and below the apparent impacted zone, was submitted for 
laboratory analysis.  The soil sampling locations are presented on the test pit logs 
(Appendix A).  
 

2.3 GROUNDWATER SAMPLING  

The six existing monitoring wells were sampled on November 22, 2012, following the 
test pit program.  The monitoring included measurements of subsurface vapour 
concentrations, water levels, and the presence or absence of free product.   
 
Immediately after removing the well cap, the maximum subsurface vapour 
concentrations in the wells were measured using the combustible gas detector that was 
operated in the methane elimination mode, and calibrated as discussed in Section 2.2.  
This was done by inserting the collection tube of the instrument into the riser pipe and 
recording the peak instrument reading.  
 
The depth to the water table and presence or absence of free product in the wells were 
determined with a Solinst electronic interface probe that was cleaned with a non-toxic, 
biodegradable cleaner/degreaser, then rinsed with clean tap water, between monitoring 
wells.  
 
If measurable free product is observed in any well, CRA protocol is not to collect a 
groundwater sample from that well.  However, groundwater samples are collected from 
wells if a hydrocarbon sheen is observed.  
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Prior to collecting the groundwater samples, the wells were purged until a minimum of 
three standing well water volumes were removed.  The water level in the monitoring 
well was allowed to recover to 90% of its static level prior to collecting the groundwater 
sample.  All groundwater samples were collected using foot values and polyethylene 
tubing.  The sampling equipment was individually dedicated to each monitoring well. 
 
Samples for BTEX and TPH fraction C6-C10 analyses were collected in 40 ml clear glass 
vials (with zero headspace), pre-charged with sodium bisulfate preservative.  Samples 
for TPH fractions >C10-C16, >C16-C21, >C21-C32 and modified TPH analyses were collected 
in 250 ml clear glass bottles pre-charged with sodium bisulfate preservative.  All sample 
bottles were supplied by the laboratory.  The groundwater samples were placed in 
coolers with ice immediately after they were collected. 
 

2.4  LABORATORY ANALYSES  

The soil and groundwater samples collected from the test pits and/or monitoring wells 
were submitted for laboratory BTEX and TPH analyses.  A total of 11 soil samples and 
6 groundwater samples, excluding quality assurance and quality control (QA/QC) 
samples, were submitted for analysis.  
 
All samples were submitted to the laboratory in custody sealed coolers filled with ice to 
keep samples at <10°C.  Standard chain of custody forms accompanied these samples to 
the laboratory. 
 
The samples were submitted to the Maxxam Analytics Inc. laboratory in Bedford, Nova 
Scotia.  Maxxam is accredited by the Standards Council of Canada.  Analytical methods 
used by the laboratory are referenced in the certificates of analysis presented in 
Appendix B. 
 

2.5  QUALITY ASSURANCE AND QUALITY CONTROL SAMPLING  

A QA/QC program was implemented to reduce and quantify potential issues 
introduced during sample collection, handling, shipping and analysis.  The program 
included, but was not limited to, using dedicated sampling equipment, using sample 
specific identification and labelling procedures, and using chain of custody records.  
 
The soil QA/QC samples submitted to the laboratory included one field duplicate soil 
sample for BTEX and TPH analyses. 
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The groundwater field QA/QC samples consisted of one trip blank, one field blank and 
one field duplicate analyzed for BTEX and TPH. 
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3.0  FINDINGS  

3.1  FIELD OBSERVATIONS  

3.1.1  STRATIGRAPHY  

The stratigraphic profile encountered in the test pits generally consisted of sand with 
trace silt and some cobbles and boulders throughout to depths ranging from 4.0 to 4.1 
mbgs.  Bedrock was not intersected during the Phase II ESA work completed in 
November 2012.  Detailed stratigraphic descriptions for each test location are presented 
on the test pit logs in Appendix A.  
 
Based on field observations, the soil can be classified as coarse-grained relative to the 
Guidelines for the Management of Contaminated Site.   
 

3.1.2  VAPOUR CONCENTRATIONS  

Soil vapour concentrations measured in the samples recovered from the test pits are 
presented on the test pit logs (Appendix A).  The soil vapour concentrations ranged 
from not detected to 190 ppm.  
 
Subsurface vapour concentrations measured in the monitoring wells on November 22, 
2012 are presented in Table 1.  The subsurface vapour concentrations were not detected.   
 
 
3.1.3  GROUNDWATER  

On November 22, 2012, the depth to groundwater ranged from 0.591 metres below 
ground surface (mbgs) to 1.425 mbgs.  The groundwater elevations are shown on Table 1 
and the groundwater potentiometric surface elevations are presented on Figure 3.  The 
inferred principal direction of groundwater flow was to the east. 
   
The groundwater depths, calculated potentiometric elevations are presented in Table 1.  
No product was identified in any of the monitor wells. 
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3.2 SELECTED SITE CONDITION STANDARDS  

3.2.1  PETROLEUM HYDROCARBONS 

The Site is zoned as general commercial and is currently vacant.  The Site is therefore 
classified as commercial for evaluation purposes.   
 
There are currently no potable water wells on the Site. Surrounding properties are 
serviced by private water and sewer.  The Site is therefore considered potable for 
evaluation purposes. 
 
Based on the above information and on the soil stratigraphy intersected during the Site 
assessment, the hydrocarbon levels at the subject Site are compared to the Atlantic 
RBCA 2012 Tier I risk-based screening levels (RBSLs) for a commercial property with 
potable water and coarse-grained soil.  Hydrocarbon levels were also compared to the 
Atlantic RBCA Ecological Screening Levels (ESLs) for the protection of plants and soil 
invertebrates.  
 

3.3  SOIL ANALYTICAL RESULTS  

The soil analytical results for BTEX, TPH fractions (C6-C10, >C10-C16, >C16-C21 and 
>C21-C32) and modified TPH are presented and compared to the applicable 2012 Tier I 
RBSLs and ESLs in Table 2 and on Figure 4.  The soil hydrocarbon results were within 
the applicable guidelines with the exception of samples collected from TP24 (former 
product dispenser/pump location). BTEX levels were within the Tier I guidelines with 
the exception of ethylbenzene concentrations in TP24. Ethylbenzene concentrations 
ranged from <0.025 mg/kg to 0.57 mg/kg. Modified TPH levels ranging from 
<15 mg/kg to 2,600 mg/kg were reported for the soil samples analyzed.  The modified 
TPH results were compared to the guidelines for gasoline, fuel oil or lube oil fractions. 
TPH fractions C6-C10 and >C10-C16 concentrations exceeded the Ecological Screening 
levels in TP24. 
 
The laboratory certificates of analysis for the soil samples are presented in Appendix B.  
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3.4  GROUNDWATER ANALYTICAL RESULTS  

The groundwater analytical results for BTEX, TPH fractions (C6-C10, >C10-C16, >C16-C21 
and >C21-<C32) and modified TPH are presented and compared to the applicable 2012 
Tier I RBSLS and ESLs in Table 3 and on Figure 5.  All groundwater analytical results 
were below the applicable criteria for petroleum hydrocarbon parameters. 
 

3.5  QUALITY ASSURANCE AND QUALITY CONTROL RESULTS  

A QA/QC program was implemented to reduce and quantify potential issues 
introduced during sample collection, handling, shipping and analysis.  The program 
included, but was not limited to using dedicated sampling equipment, using sample 
specific identification and labeling procedures, and using chain of custody records. 
 
The results of the laboratory QA/QC analyses are presented in the laboratory certificates 
of analysis in Appendix B.  The analyses included instrument and extraction surrogate 
recovery, method blanks, matrix duplicates, matrix spikes and laboratory quality control 
samples.  No laboratory QA/QC issues were identified that call into question the 
reliability of the laboratory data reported.  
 
The results of the field QA/QC sample analysis are discussed and presented in 
Appendix C.  The samples included trip blanks, field blanks and field duplicates.  No 
field QA/QC issues were identified that call into question the reliability of the 
laboratory data reported. 
 
The laboratory and field QA/QC discussions are presented in Appendix C.  In 
summary, no QA/QC issues were identified that would affect the overall results of the 
assessment findings.  
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4.0  SUMMARY AND CONCLUSIONS  

During this assessment, four test pits were excavated.  Soil and groundwater samples 
were submitted for BTEX and TPH analyses.   
 
The results of the supplementary assessment are summarized as follows:  
 

1. The stratigraphic profile encountered in the test pits generally consisted of sand 
with trace silt and some cobbles and boulders. 

2. The depth to groundwater ranged from 0.591 mbgs to 1.425 mbgs.  The inferred 
principal direction of groundwater flow was to the east.  

3. Free phase product was not detected during the sampling and monitoring of the 
wells.  

4. The hydrocarbon levels on the subject Site are compared to the Atlantic RBCA 
2012 Tier I risk-based screening levels (RBSLs) for a commercial property with 
potable water and coarse-grained soil.  Hydrocarbon levels were also compared 
to the Atlantic RBCA Ecological Screening levels (ESLs) for the protection of 
plants and soil invertebrates. 

5. Modified TPH concentrations above the applicable 2012 Tier I RBSLs and ESLs 
were identified in soil samples from TP24.  BTEX exceedances were not 
observed, with the exception of ethylbenzene concentrations above the Tier I 
RBSLs in soil samples analyzed from TP24.  Generally, exceedances of the 2012 
Tier I RBSLs and ESLs were observed in the area of the former product 
dispenser/pump slab which was removed in 2002.  

6. BTEX and modified TPH concentrations were within the applicable 2012 Tier I 
RBSLs and ESLs in all groundwater samples analyzed.   
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5.0  LIMITATION OF LIABILITY, SCOPE OF REPORT AND 
THIRD PARTY RELIANCE   

This report has been prepared and the work referred to in this report has been 
undertaken by Conestoga-Rovers & Associates Limited for Imperial Oil Limited.  It is 
intended for the sole and exclusive use of Imperial Oil Limited, its affiliated companies 
and partners and their respective insurers, agents, employees and advisors (collectively, 
“Imperial Oil”).  Any use, reliance on or decision made by any person other than 
Imperial Oil based on this report is the sole responsibility of such other person.  Imperial 
Oil and Conestoga-Rovers & Associates Limited make no representation or warranty to 
any other person with regard to this report and the work referred to in this report and 
they accept no duty of care to any other person or any liability or responsibility 
whatsoever for any losses, expenses, damages, fines, penalties or other harm that may be 
suffered or incurred by any other person as a result of the use of, reliance on, any 
decision made or any action taken based on this report or the work referred to in this 
report. 
 
The investigation undertaken by Conestoga-Rovers & Associates Limited with respect to 
this report and any conclusions or recommendations made in this report reflect 
Conestoga-Rovers & Associates Limited judgment based on the site conditions observed 
at the time of the site inspection on the date(s) set out in this report and on information 
examined at the time of preparation of this report.  This report has been prepared for 
specific application to this site and it is based, in part, upon visual observation of the 
site, subsurface investigation at discrete locations and depths, and specific analysis of 
specific chemical parameters and materials during a specific time interval, all as 
described in this report.  Unless otherwise stated, the findings cannot be extended to 
previous or future site conditions, portions of the site which were unavailable for direct 
investigation, subsurface locations which were not investigated directly, or chemical 
parameters, materials or analysis which were not addressed.  Substances other than 
those addressed by the investigation described in this report may exist within the site, 
substances addressed by the investigation may exist in areas of the site not investigated 
and concentrations of substances addressed which are different than those reported may 
exist in areas other than the locations from which samples were taken. 
 
If site conditions or applicable standards change or if any additional information 
becomes available at a future date, modifications to the findings, conclusions and 
recommendations in this report may be necessary. 
 
Other than by Imperial Oil, copying or distribution of this report or use of or reliance on 
the information contained herein, in whole or in part, is not permitted without the 
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express written permission of Conestoga-Rovers & Associates Limited.  Nothing in this 
report is intended to constitute or provide a legal opinion. 
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6.0 CLOSURE 

All of Which is Respectfully Submitted, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 

  
             /for 

Scott Llewellyn, B.Sc., P.Geo.     Patricia Power, B.A., CET 
Reviewer      Author 
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MONITOR 
WELL ID

TOP OF 
CASING 

ELEVATION 1 

(m)

GROUND
SURFACE

ELEVATION
(m)  

SCREEN
INTERVAL

(mbgs)  

DATE
(yyyy/mm/dd)  

SUBSURFACE
VAPOUR

CONCENTRATIONS2  

FREE PRODUCT
THICKNESSES

(mm)  

POTENTIO-
METRIC
DEPTH
(mbtoc)  

POTENTIO-
METRIC
DEPTH
(mbgs)  

POTENTIO-
METRIC

ELEVATION 
(m)  

MW1 100.870 100.165 1.6-4.6 2012/11/22 0 nd 1.799 1.094 99.071
MW2 100.995 100.075 1.6-4.6 2012/11/22 0 nd 1.734 0.814 99.261
MW3 100.520 99.730 1.6-4.6 2012/11/22 0 nd 1.835 1.045 98.685
MW4 100.120 99.470 1.6-4.6 2012/11/22 0 nd 1.884 1.234 98.236
MW5 100.200 99.700 1.6-6.1 2012/11/22 0 nd 1.925 1.425 98.275
MW6 100.650 99.840 1.6-4.6 2012/11/22 0 nd 1.401 0.591 99.249

2 - ppmv if not indicated; % LEL if indicated 
m - metres
mm - millimetres
mbtoc - metres below top of casing
mbgs - metres below ground surface
nd - not detected

TABLE 1
GROUNDWATER MONITORING RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

1 - Relative elevations determined using a temporary benchmark with an assumed elevation of 100.000 meters above sea level (masl).
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SAMPLE LOCATIONS TP21 TP21 TP21 TP22 TP22 TP23 TP23

Maxxam ID  PR1712 PR1713 PR1714 PR1715 PR1716 PR1717 PR1718
Sample Depth (mbgs)  0-0.5 1.0-1.5 2.5-3.0 0.5-1.0 1.5-2.0 0-0.5 1.0-1.5

Date Sampled (yyyy/mm/dd) 2012/11/19 2012/11/19 2012/11/19 2012/11/19 2012/11/19 2012/11/19 2012/11/19
Field Vapour Reading (ppmv or %LEL) 0 0 0 0 0 15 130

 PARAMETERS  RDL

 Benzene  0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.042 180
 Toluene  0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.35 250
 Ethylbenzene  0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.065 300
 Total Xylenes  0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 11 350
 Petroleum Hydrocarbons (C6 - C10)  2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 NG 320
 Petroleum Hydrocarbons (>C10 - C16)  10 <10 <10 <10 <10 <10 <10 31 NG 260
 Petroleum Hydrocarbons (>C16 - C21)  10 <10 <10 <10 <10 <10 <10 61 NG
 Petroleum Hydrocarbons (>C21 - C32)  15 <15 <15 <15 23 <15 <15 33 NG
 Petroleum Hydrocarbons (Modified TPH) 15 <15 <15 <15 23 (3) <15 <15 130 (2) 870/1800/10,000 NG/NG/NG

RDL - Reporting Detection Limit

nd - Not Detectable

NG - No Guideline 

"-" - Not Analyzed
mbgs - metres below ground surface
ppmv - Parts per million by volume
LEL - Lower Explosive Limit
Results for all parameters are reported in milligrams per kilogram (mg/kg) on a dry weight basis
MTPH - Modified Total Petroleum Hydrocarbons
"(1)" -  MTPH result is compared to gasoline fraction criteria of 870 mg/kg
"(2)" -  MTPH result is compared to diesel fraction criteria of 1,800 mg/kg
"(3)" -  MTPH result is compared to lube oil fraction criteria of 10,000 mg/kg
BOLD - Exceeds applicable standard

PETROLEUM HYDROCARBON PARAMETERS
Former Imperial Oil Bulk Plant, 64 Mill Lake Road, Hubbards, Nova Scotia

Criteria b

1700

"b" - Analyses are compared to the 2012 Atlantic Risk-Based Corrective Action (RBCA) Ecological Screening Levels for the protection of plants and soil invertebrates; Direct Soil Contact (Table 1a, 
Appendix 2) - only applicable for sample depths 0-1.5 metres

Criteria a

"a" - Analyses are compared to the 2012 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Levels (RBSLs) for a commercial property with coarse textured soil and potable 
groundwater 

TABLE 2
SOIL ANALYTICAL RESULTS



CRA 059548 (4) Page 2 of 2

SAMPLE LOCATIONS TP23 TP24 TP24 TP24 TP24 TPA

Lab Dup
Field Dup 

(TP24)

Maxxam ID  PR1719 PR1720 PR1721 PR1722 PR1722 PR1756
Sample Depth (mbgs)  2.5-3.0 0.5-1.0 1.0-1.5 3.0-3.5 3.0-3.5 3.0-3.5

Date Sampled (yyyy/mm/dd) 2012/11/19 2012/11/19 2012/11/19 2012/11/19 2012/11/19 2012/11/19
Field Vapour Reading (ppmv or %LEL) 0 70 190 5 5

 PARAMETERS  RDL

 Benzene  0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.042 180
 Toluene  0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.35 250
 Ethylbenzene  0.025 <0.025 0.54 0.57 <0.025 <0.025 <0.025 0.065 300
 Total Xylenes  0.050 <0.050 2.2 4.8 0.072 <0.050 <0.050 11 350
 Petroleum Hydrocarbons (C6 - C10)  2.5 <2.5 230 520 28 15 3.0 NG 320
 Petroleum Hydrocarbons (>C10 - C16)  10 <10 1100 400 110 2600 NG 260
 Petroleum Hydrocarbons (>C16 - C21)  10 <10 310 110 55 730 NG
 Petroleum Hydrocarbons (>C21 - C32)  15 <15 63 29 30 150 NG
 Petroleum Hydrocarbons (Modified TPH) 15 <15 1700 (1) 1100 (1) 230 (1) 3500 (2) 870/1800/10,000 NG/NG/NG

RDL - Reporting Detection Limit
nd - Not Detectable
NG - No Guideline 

"-" - Not Analyzed
mbgs - metres below ground surface
ppmv - Parts per million by volume
LEL - Lower Explosive Limit
Results for all parameters are reported in milligrams per kilogram (mg/kg) on a dry weight basis
MTPH - Modified Total Petroleum Hydrocarbons
"(1)" -  MTPH result is compared to gasoline fraction criteria of 870 mg/kg
"(2)" -  MTPH result is compared to diesel fraction criteria of 1,800 mg/kg
"(3)" -  MTPH result is compared to lube oil fraction criteria of 10,000 mg/kg
BOLD - Exceeds applicable standard

TABLE 2
SOIL ANALYTICAL RESULTS

PETROLEUM HYDROCARBON PARAMETERS
Former Imperial Oil Bulk Plant, 64 Mill Lake Road, Hubbards, Nova Scotia

"a" - Analyses are compared to the 2012 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Levels (RBSLs) for a commercial property with coarse textured soil and potable 
groundwater 
"b" - Analyses are compared to the 2012 Atlantic Risk-Based Corrective Action (RBCA) Ecological Screening Levels for the protection of plants and soil invertebrates; Direct Soil Contact (Table 1a, 
Appendix 2) - only applicable for sample depths 0-1.5 metres

Criteria a Criteria b

1700
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SAMPLE LOCATIONS MW1 MW1 MW2 MW3 MW4 MW5

 
Lab 

Duplicate

 
Maxxam ID  PS0987 PS0987 PS0988 PS0989 PS0990 PS0991

Date Sampled (yyyy/mm/dd) 2012/11/22 2012/11/22 2012/11/22 2012/11/22 2012/11/22 2012/11/22
PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.005 350
 Toluene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.024 200
 Ethylbenzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 110
 Total Xylenes  0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.3 120
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NG 11
 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 <0.050 <0.050 <0.050 <0.050 NG 3.1
 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050 <0.050 <0.050 <0.050 <0.050 NG NG
 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NG NG
 Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 4.4/3.2/7.8 NG

RDL - Reportable Detection Limit mTPH - Modified Total Petroleum Hydrocarbons
NG - No Guideline "(1)" -  mTPH result is compared to gasoline fraction criteria of 4.4 mg/L
"---" - Not Analyzed "(2)" -  mTPH result is compared to diesel fraction criteria of 3.2 mg/L
Analytical results for all parameters are reported in milligrams per litre (mg/L) "(3)" -  mTPH result is compared to lube oil fraction criteria of 7.8 mg/L
BOLD - exceeds applicable guidelines 

TABLE 3
GROUNDWATER ANALYTICAL RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Human 
Health 

Criteria (a)

Ecological                    
Criteria (b)

(a) Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk Based Screening Levels (RBSLs) for a commercial property with potable groundwater usage and coarse-grained soil 
(b) Atlantic Risk-Based Corrective Action (RBCA) Tier I Ecological Screening Levels for Plant and Invertebrate Direct Contact with Shallow Groundwater; criteria is applicable 
only if groundwater levels are within 3 metres of ground surface 
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SAMPLE LOCATIONS MW6 MWA

Field 
Duplicate

MW6
Maxxam ID  PS0992 PS1034

Date Sampled (yyyy/mm/dd) 2012/11/22 2012/11/22
PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 0.005 350
 Toluene  0.0010 <0.0010 <0.0010 0.024 200
 Ethylbenzene  0.0010 <0.0010 <0.0010 0.0024 110
 Total Xylenes  0.0020 <0.0020 <0.0020 0.3 120
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 NG 11
 Petroleum Hydrocarbons (>C10 - C16)  0.050 0.43 0.43 NG 3.1
 Petroleum Hydrocarbons (>C16 - C21)  0.050 0.27 0.22 NG NG
 Petroleum Hydrocarbons (>C21 - C32)  0.10 0.11 0.14 NG NG
 Petroleum Hydrocarbons (Modified TPH) 0.10 0.81 (2) 0.78 (2) 4.4/3.2/7.8 NG

RDL - Reportable Detection Limit mTPH - Modified Total Petroleum Hydrocarbons

NG - No Guideline "(1)" -  mTPH result is compared to gasoline fraction criteria of 4.4 mg/L
"---" - Not Analyzed "(2)" -  mTPH result is compared to diesel fraction criteria of 3.2 mg/L
Analytical results for all parameters are reported in milligrams per litre (mg/L) "(3)" -  mTPH result is compared to lube oil fraction criteria of 7.8 mg/L
BOLD - exceeds applicable guidelines 

TABLE 3
GROUNDWATER ANALYTICAL RESULTS

(b) Atlantic Risk-Based Corrective Action (RBCA) Tier I Ecological Screening Levels for Plant and Invertebrate Direct Contact with Shallow Groundwater; criteria is applicable 
only if groundwater levels are within 3 metres of ground surface 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Human 
Health 

Criteria (a)

Ecological                  
Criteria (b)

(a) Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk Based Screening Levels (RBSLs) for a commercial property with potable groundwater usage and coarse-grained soil 
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APPENDIX A 
 

TEST PIT LOGS 



Symbol Legend

Common Symbols
Sand Silty Sand Sandy Silt Clayey Sand

Sand and Gravel Gravel Silt Clayey Silt

Clay Silty Clay Sandy Silty Clay Silty Sand and Gravel

Silty Gravel Silty Clay and Gravel Topsoil Peat

Limestone Bedrock

Well Symbols
Pipe and Screen

None Pipe Double Walled Pipe Sealed Pipe

Fine Screen Coarse Screen Slotted Screen Slotted Screen

Top Fittings
None Cap Flush-mounted Cap Above-ground Cap

Connector Reducer Pipe Break Packer

Bottom Fittings
None Push-on Cap Screw-on Cone Screw-on Cap

Connector Enlarger Pipe Break Packer

Packing and Backfill
None Cement Clay Silt

Bentonite Sand Sand and Gravel Gravel

Asphalt



TESTPIT LOG
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SAMPLE TYPE    G - Grab   OS - Other Sample

TEST PIT NO:

COMPLETION DATE: PAGE 1 of 1
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REVIEWED BY:
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DAYLIGHTING TO:
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METHOD:

GAS METER TYPE:
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TP21
Former Imperial Oil Bulk Plant

64 Mill Lake Road, Hubbards, Nova Scotia

Imperial Oil Limited

059548-02 TP21

19/11/12

Ground Surface

ROOT MAT: organic root mat 

SILTY SAND: brown silty sand, trace to 
numerous cobbles and boulders, wet at 
1.57m

SAND: brown, medium grained sand, 
trace silt, some cobbles and boulders, 
wet

SAND: light grey brown, medium 
grained sand, trace silt, some cobbles 
and boulders, wet

End of Test Pit 4.1m
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TP21(3.5-4.0m)
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(%LEL)

R.Hollett

R.Hollett

M.Kustudic

1.2m

Hitachi EX-120 

Hydro-Excavate/Excavate

RKI Eagle
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SAMPLE TYPE    G - Grab   OS - Other Sample
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COMPLETION DATE: PAGE 1 of 1
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GAS METER TYPE:
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TP22
Former Imperial Oil Bulk Plant

64 Mill Lake Road, Hubbards, Nova Scotia

Imperial Oil Limited

059548-02 TP22

19/11/12

Ground Surface

ROOT MAT: organic root mat 

SILTY SAND: brown silty sand, trace to 
some sand (medium grained), some 
cobbles and boulders, wet at 0.50m

SAND: brown to light grey brown, 
medium grained sand, trace to some 
silt, some cobbles and boulders, wet

SILT: light grey silt, trace sand, trace 
cobbles and boulders, wet

End of Test Pit 4.0m

 SS-1 

 SS-2 

 SS-3 

 SS-4 

 SS-5 

 SS-6 

 SS-7 

 SS-8 

 G 

 G 

 G 

 G 

 G 

 G 

 G 

 G 

TP22(0.0-0.5m) 
BTEX/TPH

TP22(0.5-1.0m) 

TP22(1.0-1.5m) 
BTEX/TPH

TP22(1.5-2.0m)

TP22(2.0-2.5m)

TP22(2.5-3.0m) 

TP22(3.0-3.5m)

TP22(3.5-4.0m)

100 300 500 700 900
(ppm)

10 30 50 70 90
(%LEL)

R.Hollett

R.Hollett

M.Kustudic

2.4m

Hitachi EX-120 
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RKI Eagle
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TP23
Former Imperial Oil Bulk Plant

64 Mill Lake Road, Hubbards, Nova Scotia

Imperial Oil Limited

059548-02 TP23

19/11/12

Ground Surface

ROOT MAT: organic root mat 

SILTY SAND: brown silty sand, trace 
silt, trace to some cobbles and 
boulders, moist to wet at 1.27m

SAND: light brown grey medium 
grained sand, some silt, some cobbles 
and boulders, wet

End of Test Pit 4.1m
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RKI Eagle
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SAMPLE TYPE    G - Grab   OS - Other Sample
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LOGGED BY:

REVIEWED BY:

DRAFTED BY:

DAYLIGHTING TO:
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TP24
Former Imperial Oil Bulk Plant

64 Mill Lake Road, Hubbards, Nova Scotia

Imperial Oil Limited

059548-02 TP24

19/11/12

Ground Surface

ROOT MAT: organic root mat

SAND: brown silty sand, trace to some 
cobbles and boulders 

SAND: light grey brown, medium 
grained sand, trace to some silt, 
numerous cobbles and boulders, wet at 
1.13m

End of Test Pit 4.0m
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Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 04008, BE 04009Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/27
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I2112
Received: 2012/11/20, 11:53

Sample Matrix: Soil
# Samples Received: 11

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Soil (PIRI) ( 1 ) 11 ATL SOP 00111 Based on Atl. PIRI
Moisture 11 ATL SOP 00001 MOE Handbook 1983
VPH in Soil (PIRI) 11 ATL SOP 00119 Based on Atl. PIRI
ModTPH (T1) Calc. for Soil 11 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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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Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 04008, BE 04009Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/27
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I2112
Received: 2012/11/20, 11:53

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232

====================================================================
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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Suzanne Rogers

27 Nov 2012 16:26:09 -04:00



Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     P R 1 7 1 2     P R 1 7 1 3     P R 1 7 1 4     P R 1 7 1 5
Sampling Date 2012/11/19 2012/11/19 2012/11/19 2012/11/19

11:17 11:25 11:39 12:13
COC Number BE 04008 BE 04008 BE 04008 BE 04008

 U n i t s TP21 (0.0-0.5M) TP21 (1.0-1.5M) TP21 (2.5-3.0M) TP22 (0.5-1.0M) RDL QC Batch

Moisture % 15 20 11 6 1 3042047

Benzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Toluene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Ethylbenzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Xylene (Total) mg/kg <0.050 <0.050 <0.050 <0.050 0.050 3043340

C6 - C10 (less BTEX) mg/kg <2.5 <2.5 <2.5 <2.5 2.5 3043340

>C10-C16 Hydrocarbons mg/kg <10 <10 <10 <10 10 3045034

>C16-C21 Hydrocarbons mg/kg <10 <10 <10 <10 10 3045034

>C21-<C32 Hydrocarbons mg/kg <15 <15 <15 23 15 3045034

Modified TPH (Tier1) mg/kg <15 <15 <15 23 15 3041809

Reached Baseline at C32 mg/kg NA NA NA Yes N/A 3045034

Hydrocarbon Resemblance mg/kg NA NA NA COMMENT ( 1 ) N/A 3045034

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 68 64 62 65 3045034

n-Dotriacontane - Extractable % 99 97 93 90 3045034

Isobutylbenzene - Volatile % 107 103 102 95 3043340

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 110 106 108 94 3043340

4-Bromofluorobenzene % 113 112 111 94 3043340

D4-1,2-Dichloroethane % 110 110 108 96 3043340

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Lube oil fraction.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     P R 1 7 1 6     P R 1 7 1 7     P R 1 7 1 8     P R 1 7 1 9
Sampling Date 2012/11/19 2012/11/19 2012/11/19 2012/11/19

12:23 10:32 10:40 10:52
COC Number BE 04008 BE 04008 BE 04008 BE 04008

 U n i t s TP22 (1.5-2.0M) TP23 (0.0-0.5M) TP23 (1.0-1.5M) TP23 (2.5-3.0M) RDL QC Batch

Moisture % 11 21 15 9 1 3042047

Benzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Toluene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Ethylbenzene mg/kg <0.025 <0.025 <0.025 <0.025 0.025 3043340

Xylene (Total) mg/kg <0.050 <0.050 <0.050 <0.050 0.050 3043340

C6 - C10 (less BTEX) mg/kg <2.5 <2.5 <2.5 <2.5 2.5 3043340

>C10-C16 Hydrocarbons mg/kg <10 <10 31 <10 10 3045034

>C16-C21 Hydrocarbons mg/kg <10 <10 61 <10 10 3045034

>C21-<C32 Hydrocarbons mg/kg <15 <15 33 <15 15 3045034

Modified TPH (Tier1) mg/kg <15 <15 130 <15 15 3041809

Reached Baseline at C32 mg/kg NA NA Yes NA N/A 3045034

Hydrocarbon Resemblance mg/kg NA NA COMMENT ( 1 ) NA N/A 3045034

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 62 58 69 63 3045034

n-Dotriacontane - Extractable % 89 96 105 98 3045034

Isobutylbenzene - Volatile % 103 106 103 100 3043340

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 101 104 93 98 3043340

4-Bromofluorobenzene % 104 107 98 102 3043340

D4-1,2-Dichloroethane % 103 106 103 102 3043340

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     P R 1 7 2 0     P R 1 7 2 1     P R 1 7 2 2
Sampling Date 2012/11/19 2012/11/19 2012/11/19

09:47 09:51 10:08
COC Number BE 04008 BE 04009 BE 04009

 U n i t s TP24 (0.5-1.0M) RDL TP24 (1.0-1.5M) RDL TP24 (3.0-3.5M) RDL QC Batch

Moisture % 8 1 16 1 11 1 3042047

Benzene mg/kg <0.025 0.025 <0.025 0.025 <0.025 0.025 3043340

Toluene mg/kg <0.025 0.025 <0.025 0.025 <0.025 0.025 3043340

Ethylbenzene mg/kg 0.54 0.025 0.57 0.025 <0.025 0.025 3043340

Xylene (Total) mg/kg 2.2 0.050 4.8 0.050 0.072 0.050 3043340

C6 - C10 (less BTEX) mg/kg 230 2.5 520 25 28 2.5 3043340

>C10-C16 Hydrocarbons mg/kg 1100 10 400 10 110 10 3045034

>C16-C21 Hydrocarbons mg/kg 310 10 110 10 55 10 3045034

>C21-<C32 Hydrocarbons mg/kg 63 15 29 15 30 15 3045034

Modified TPH (Tier1) mg/kg 1700 15 1100 25 230 15 3041809

Reached Baseline at C32 mg/kg Yes N/A Yes N/A Yes N/A 3045034

Hydrocarbon Resemblance mg/kg COMMENT ( 1 ) N/A COMMENT ( 1 ) N/A COMMENT ( 2 ) N/A 3045034

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 61 66 63 3045034

n-Dotriacontane - Extractable % 86 ( 3 ) 90 98 3045034

Isobutylbenzene - Volatile % 97 92 106 3043340

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 103 108 104 3043340

4-Bromofluorobenzene % 105 106 111 3043340

D4-1,2-Dichloroethane % 105 110 106 3043340

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
( 2 )    Weathered fuel oil fraction.  Unidentified compound(s) in lube oil range.
( 3 )    TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     P R 1 7 2 2
Sampling Date 2012/11/19

10:08
COC Number BE 04009

 U n i t s TP24 (3.0-3.5M) RDL QC Batch
Lab-Dup

Benzene mg/kg <0.025 0.025 3043340

Toluene mg/kg <0.025 0.025 3043340

Ethylbenzene mg/kg <0.025 0.025 3043340

Xylene (Total) mg/kg <0.050 0.050 3043340

C6 - C10 (less BTEX) mg/kg 15 ( 1 ) 2.5 3043340

Extraction
Surrogate Recovery (%)

Isobutylbenzene - Volatile % 109 3043340

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 109 3043340

4-Bromofluorobenzene % 111 3043340

D4-1,2-Dichloroethane % 112 3043340

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Duplicate: results are outside acceptance limit.  Analysis was
repeated with similar results.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PR1712 Collected 2012/11/19
Sample ID TP21 (0.0-0.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1713 Collected 2012/11/19
Sample ID TP21 (1.0-1.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1714 Collected 2012/11/19
Sample ID TP21 (2.5-3.0M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1715 Collected 2012/11/19
Sample ID TP22 (0.5-1.0M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1716 Collected 2012/11/19
Sample ID TP22 (1.5-2.0M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PR1717 Collected 2012/11/19
Sample ID TP23 (0.0-0.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/22 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1718 Collected 2012/11/19
Sample ID TP23 (1.0-1.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1719 Collected 2012/11/19
Sample ID TP23 (2.5-3.0M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1720 Collected 2012/11/19
Sample ID TP24 (0.5-1.0M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1721 Collected 2012/11/19
Sample ID TP24 (1.0-1.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/22 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PR1722 Collected 2012/11/19
Sample ID TP24 (3.0-3.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk

Maxxam ID PR1722 D u p Collected 2012/11/19
Sample ID TP24 (3.0-3.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/21 Thea Holland

Page 9 of 15



Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2112 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/27 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 6.7°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn.

11/21/12 MMC

SQC trend rule failure for TEH in Soil, Batch 3045034. 4 of 5 consecutive points greater than 1SD above the mean.

Report re-issued to include signed data quality waiver.  Nov 27/12  SR

Results relate only to the items tested.
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Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I2112

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3043340 THL Method Blank 1,4-Difluorobenzene 2012/11/21 87 % 60 - 140
4-Bromofluorobenzene 2012/11/21 85 % 60 - 140
D4-1,2-Dichloroethane 2012/11/21 89 % 60 - 140
Isobutylbenzene - Volatile 2012/11/21 89 % 60 - 140
Benzene 2012/11/21 <0.025 mg/kg
Toluene 2012/11/21 <0.025 mg/kg
Ethylbenzene 2012/11/21 <0.025 mg/kg
Xylene (Total) 2012/11/21 <0.050 mg/kg
C6 - C10 (less BTEX) 2012/11/21 <2.5 mg/kg

3045034 JRU Method Blank Isobutylbenzene  - Extractable 2012/11/22 75 % 30 - 130
n-Dotriacontane - Extractable 2012/11/22 113 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/22 <10 mg/kg
>C16-C21 Hydrocarbons 2012/11/22 <10 mg/kg
>C21-<C32 Hydrocarbons 2012/11/22 <15 mg/kg

3043340 THL RPD [ P R 1 7 2 2 - 0 2 ] Benzene 2012/11/21 NC % 50
Toluene 2012/11/21 NC % 50
Ethylbenzene 2012/11/21 NC % 50
Xylene (Total) 2012/11/21 NC % 50
C6 - C10 (less BTEX) 2012/11/21     6 3 . 2 ( 1 ) % 50

Matrix Spike
[PR1722-02] 1,4-Difluorobenzene 2012/11/22 109 % 60 - 140

4-Bromofluorobenzene 2012/11/22 111 % 60 - 140
D4-1,2-Dichloroethane 2012/11/22 107 % 60 - 140
Isobutylbenzene - Volatile 2012/11/22 95 % 60 - 140
Benzene 2012/11/22 92 % 60 - 140
Toluene 2012/11/22 124 % 60 - 140
Ethylbenzene 2012/11/22 112 % 60 - 140
Xylene (Total) 2012/11/22 125 % 60 - 140

LCS 1,4-Difluorobenzene 2012/11/21 92 % 60 - 140
4-Bromofluorobenzene 2012/11/21 90 % 60 - 140
D4-1,2-Dichloroethane 2012/11/21 91 % 60 - 140
Isobutylbenzene - Volatile 2012/11/21 89 % 60 - 140
Benzene 2012/11/21 75 % 60 - 140
Toluene 2012/11/21 82 % 60 - 140
Ethylbenzene 2012/11/21 83 % 60 - 140
Xylene (Total) 2012/11/21 83 % 60 - 140

3045034 JRU LCS Isobutylbenzene  - Extractable 2012/11/22 77 % 30 - 130
n-Dotriacontane - Extractable 2012/11/22 115 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/22 87 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/22 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/22 100 % 30 - 130

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.
LCS: 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.  Analysis was repeated with similar results.
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Validation Signature Page

Maxxam  Job  #: B2I2112

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery X
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration Field duplicate submitted under Maxxam job B212118
Trip Blank Concentration

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date:

2012/11/19

64 Mill Lake Rd No. 2, Hubbards, NS Maxxam - Bedford, NS

059548-02 B2I2112

RPD for TP24 (3.0-3.5M) and its field duplicate  exceed 
the RPD acceptance criteria for >C10-C16, >C16-C21, 
>C21-C32and modified TPH. The matrix duplicate for 
this batch also shows variability in the results reported 
as referenced above. The exceedance of the alert limits 
is most likely due to sample inhomogeneity.

RPD for TP24 (3.0-3.5M) and its matrix duplicate  
exceed the RPD acceptance criteria for C6-C10 (less 
BTEX). DQW indicates sample was non- homogeneous. 
All other lab QC have met acceptance criteria.

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

CRA

Yes
Yes

X

No

X

Yes

Yes

2013/02/22

Yes

Yes #1602

2012/07/26 2012/07/26

Yes

Joyce Mac Donald

Yes



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 04010Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/26

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I2118
Received: 2012/11/20, 11:53

Sample Matrix: Soil
# Samples Received: 1

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Soil (PIRI) ( 1 ) 1 ATL SOP 00111 Based on Atl. PIRI
Moisture 1 ATL SOP 00001 MOE Handbook 1983
VPH in Soil (PIRI) 1 ATL SOP 00119 Based on Atl. PIRI
ModTPH (T1) Calc. for Soil 1 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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.

../2
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Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 04010Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/26

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I2118
Received: 2012/11/20, 11:53

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232

====================================================================
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.

Page 2 of 8

Suzanne Rogers

26 Nov 2012 16:36:28 -04:00



Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2118 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/26 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     P R 1 7 5 6
Sampling Date 2012/11/19

10:10
COC Number BE 04010

 U n i t s TPA (3.0-3.5M) RDL QC Batch

Moisture % 9 1 3042047

Benzene mg/kg <0.025 0.025 3043340

Toluene mg/kg <0.025 0.025 3043340

Ethylbenzene mg/kg <0.025 0.025 3043340

Xylene (Total) mg/kg <0.050 0.050 3043340

C6 - C10 (less BTEX) mg/kg 3.0 2.5 3043340

>C10-C16 Hydrocarbons mg/kg 2600 10 3045034

>C16-C21 Hydrocarbons mg/kg 730 10 3045034

>C21-<C32 Hydrocarbons mg/kg 150 15 3045034

Modified TPH (Tier1) mg/kg 3500 15 3041809

Reached Baseline at C32 mg/kg Yes N/A 3045034

Hydrocarbon Resemblance mg/kg COMMENT ( 1 ) N/A 3045034

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 77 3045034

n-Dotriacontane - Extractable % 86 3045034

Isobutylbenzene - Volatile % 105 3043340

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 112 3043340

4-Bromofluorobenzene % 112 3043340

D4-1,2-Dichloroethane % 112 3043340

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2118 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/26 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PR1756 Collected 2012/11/19
Sample ID TPA (3.0-3.5M) Relinquished 2012/11/20

Matrix Soil Received 2012/11/20

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Soil (PIRI) GC/FID 3045034 2012/11/22 2012/11/23 Jillian Ruhl
Moisture BAL 3042047 N/A 2012/11/20 Kelsey MacGillivray
VPH in Soil (PIRI) PTGC/MS 3043340 2012/11/20 2012/11/22 Thea Holland
ModTPH (T1) Calc. for Soil CALC 3041809 2012/11/23 2012/11/23 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I2118 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/26 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 3.7°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn.

Cooler received with custody seal on hinged side.  Proceed with submission as per Scott Llewellyn.

11/21/12 MMC

SQC trend rule failure for TEH in Soil, Batch 3045034. 4 of 5 consecutive points greater than 1SD above the mean.

Results relate only to the items tested.
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Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I2118

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3043340 THL Method Blank 1,4-Difluorobenzene 2012/11/21 87 % 60 - 140
4-Bromofluorobenzene 2012/11/21 85 % 60 - 140
D4-1,2-Dichloroethane 2012/11/21 89 % 60 - 140
Isobutylbenzene - Volatile 2012/11/21 89 % 60 - 140
Benzene 2012/11/21 <0.025 mg/kg
Toluene 2012/11/21 <0.025 mg/kg
Ethylbenzene 2012/11/21 <0.025 mg/kg
Xylene (Total) 2012/11/21 <0.050 mg/kg
C6 - C10 (less BTEX) 2012/11/21 <2.5 mg/kg

3045034 JRU Method Blank Isobutylbenzene  - Extractable 2012/11/22 75 % 30 - 130
n-Dotriacontane - Extractable 2012/11/22 113 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/22 <10 mg/kg
>C16-C21 Hydrocarbons 2012/11/22 <10 mg/kg
>C21-<C32 Hydrocarbons 2012/11/22 <15 mg/kg

3043340 THL LCS 1,4-Difluorobenzene 2012/11/21 92 % 60 - 140
4-Bromofluorobenzene 2012/11/21 90 % 60 - 140
D4-1,2-Dichloroethane 2012/11/21 91 % 60 - 140
Isobutylbenzene - Volatile 2012/11/21 89 % 60 - 140
Benzene 2012/11/21 75 % 60 - 140
Toluene 2012/11/21 82 % 60 - 140
Ethylbenzene 2012/11/21 83 % 60 - 140
Xylene (Total) 2012/11/21 83 % 60 - 140

3045034 JRU LCS Isobutylbenzene  - Extractable 2012/11/22 77 % 30 - 130
n-Dotriacontane - Extractable 2012/11/22 115 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/22 87 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/22 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/22 100 % 30 - 130

LCS: 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  #: B2I2118

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery X
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration Field duplicate submitted for Maxxam job B212112
Trip Blank Concentration

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date:

2012/11/19

64 Mill Lake Rd No. 2, Hubbards, NS Maxxam - Bedford, NS

059548-02 B2I2118

RPD for TP24 (3.0-3.5M) and its field duplicate  exceed 
the RPD acceptance criteria for >C10-C16, >C16-C21, 
>C21-C32and modified TPH.

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

CRA

Yes
Yes

X

No

X

Yes

Yes

2013/02/22

Yes

No

2012/07/26 2012/07/26

Yes

Joyce Mac Donald

Yes



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03669Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I4092
Received: 2012/11/22, 15:04

Sample Matrix: Water
# Samples Received: 6

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Water (PIRI) 6 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 6 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 6 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232

Page 1 of 10

Suzanne Rogers

30 Nov 2012 13:40:21 -04:00



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03669Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I4092
Received: 2012/11/22, 15:04
====================================================================
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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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 0 9 8 7     P S 0 9 8 7     P S 0 9 8 8     P S 0 9 8 9
Sampling Date 2012/11/22 2012/11/22 2012/11/22 2012/11/22

11:49 11:49 11:40 11:34
COC Number BE 03669 BE 03669 BE 03669 BE 03669

 U n i t s MW1 MW1 Lab-Dup MW2 MW3 RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3046446

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3046446

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 0.10 3046446

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 0.10 3045078

Reached Baseline at C32 mg/L NA NA NA N/A 3046446

Hydrocarbon Resemblance mg/L NA NA NA N/A 3046446

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 105 109 106 3046446

n-Dotriacontane - Extractable % 114 ( 1 ) 113 113 ( 1 ) 3046446

Isobutylbenzene - Volatile % 98 99 98 98 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 102 100 101 3049712

4-Bromofluorobenzene % 100 101 100 100 3049712

D4-1,2-Dichloroethane % 100 102 99 100 3049712

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
( 1 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 0 9 9 0     P S 0 9 9 1     P S 0 9 9 2
Sampling Date 2012/11/22 2012/11/22 2012/11/22

11:25 11:15 11:08
COC Number BE 03669 BE 03669 BE 03669

 U n i t s MW4 QC Batch MW5 MW6 RDL QC Batch

Benzene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 3049712 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 3049712 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 3049712 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L <0.050 3051073 <0.050 0.43 0.050 3046446

>C16-C21 Hydrocarbons mg/L <0.050 3051073 <0.050 0.27 0.050 3046446

>C21-<C32 Hydrocarbons mg/L <0.10 3051073 <0.10 0.11 0.10 3046446

Modified TPH (Tier1) mg/L <0.10 3045078 <0.10 0.81 0.10 3045078

Reached Baseline at C32 mg/L NA 3051073 NA Yes N/A 3046446

Hydrocarbon Resemblance mg/L NA 3051073 NA COMMENT ( 1 ) N/A 3046446

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 109 3051073 104 114 3046446

n-Dotriacontane - Extractable % 105 3051073 110 ( 2 ) 118 3046446

Isobutylbenzene - Volatile % 98 3049712 98 98 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 3049712 100 100 3049712

4-Bromofluorobenzene % 100 3049712 99 101 3049712

D4-1,2-Dichloroethane % 100 3049712 99 100 3049712

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
( 2 )    TEH sample contained sediment.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS0987 Collected 2012/11/22
Sample ID MW1 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0987 D u p Collected 2012/11/22
Sample ID MW1 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer

Maxxam ID PS0988 Collected 2012/11/22
Sample ID MW2 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0989 Collected 2012/11/22
Sample ID MW3 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0990 Collected 2012/11/22
Sample ID MW4 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS0991 Collected 2012/11/22
Sample ID MW5 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk

Maxxam ID PS0992 Collected 2012/11/22
Sample ID MW6 Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3046446 2012/11/23 2012/11/24 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/29 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4092 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 2.3°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn.  11/26/12 MMC

Results relate only to the items tested.
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Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I4092

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3046446 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/24 107 % 30 - 130
n-Dotriacontane - Extractable 2012/11/24 109 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/24 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/24 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/24 <0.10 mg/L

3049712 TWE Method Blank 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130
4-Bromofluorobenzene 2012/11/28 99 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 <0.0010 mg/L
Toluene 2012/11/28 <0.0010 mg/L
Ethylbenzene 2012/11/28 <0.0010 mg/L
Xylene (Total) 2012/11/28 <0.0020 mg/L
C6 - C10 (less BTEX) 2012/11/28 <0.010 mg/L

3051073 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/29 104 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 104 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/29 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/29 <0.10 mg/L

3049712 TWE RPD [ P S 0 9 8 7 - 0 2 ] Benzene 2012/11/28 NC % 40
Toluene 2012/11/28 NC % 40
Ethylbenzene 2012/11/28 NC % 40
Xylene (Total) 2012/11/28 NC % 40
C6 - C10 (less BTEX) 2012/11/28 NC % 40

3051073 SHR Matrix Spike
[PS0990-01] Isobutylbenzene  - Extractable 2012/11/29 107 % 30 - 130

n-Dotriacontane - Extractable 2012/11/29 106 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 84 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 100 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 106 % 30 - 130

3046446 SHR LCS Isobutylbenzene  - Extractable 2012/11/24 103 % 30 - 130
n-Dotriacontane - Extractable 2012/11/24 109 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/24 87 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/24 101 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/24 113 % 30 - 130

3049712 TWE LCS 1,4-Difluorobenzene 2012/11/28 99 % 70 - 130
4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 97 % 70 - 130
Benzene 2012/11/28 98 % 70 - 130
Toluene 2012/11/28 101 % 70 - 130
Ethylbenzene 2012/11/28 98 % 70 - 130
Xylene (Total) 2012/11/28 99 % 70 - 130

3051073 SHR LCS Isobutylbenzene  - Extractable 2012/11/29 105 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 108 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 82 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 108 % 30 - 130

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.
LCS: 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.
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Validation Signature Page

Maxxam  Job  #: B2I4092

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery All lab QC have met acceptance criteria
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD 5 of 5 parameters not calculated
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration
Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date: 2013/01/07

No

No

N/A N/A

Yes

Melissa Fitzgerald

N/A
Yes

X

X

X

Yes

X

64 Mill Lake Rd No. 2, Hubbards, NS

Yes
Yes

059548-02 B2I4092

Yes

Maxxam - Bedford, NS

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

X

CRA 2012/11/22



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03670Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B2I4098
Received: 2012/11/22, 15:05

Sample Matrix: Water
# Samples Received: 3

Method
Analyses Quantity Laboratory Method Primary reference
TEH in Water (PIRI) 3 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 3 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 3 Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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.

Suzanne Rogers, Manager, Client Services
Email: SRogers@maxxam.ca
Phone# (902) 420-0203 Ext:232
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Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02
Your C.O.C. #: BE 03670Attention: Scott LLewellyn

Conestoga-Rovers & Associates Limited
45 Akerley Blvd
Dartmouth, NS
B3B 1J7

Report Date: 2012/11/30

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B2I4098
Received: 2012/11/22, 15:05
====================================================================
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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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     P S 1 0 3 4     P S 1 0 3 5     P S 1 0 3 5     P S 1 0 3 6
Sampling Date 2012/11/22 2012/11/22 2012/11/22 2012/11/22

11:09 12:00 12:00 12:00
COC Number BE 03670 BE 03670 BE 03670 BE 03670

 U n i t s MWA MWB MWB Lab-Dup MWC RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Toluene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3049712

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 0.0020 3049712

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 0.010 3049712

>C10-C16 Hydrocarbons mg/L 0.43 <0.050 <0.050 <0.050 0.050 3051073

>C16-C21 Hydrocarbons mg/L 0.22 <0.050 <0.050 <0.050 0.050 3051073

>C21-<C32 Hydrocarbons mg/L 0.14 <0.10 <0.10 <0.10 0.10 3051073

Modified TPH (Tier1) mg/L 0.78 <0.10 <0.10 0.10 3045078

Reached Baseline at C32 mg/L Yes NA NA N/A 3051073

Hydrocarbon Resemblance mg/L COMMENT ( 1 ) NA NA N/A 3051073

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 110 107 104 104 3051073

n-Dotriacontane - Extractable % 108 109 102 106 3051073

Isobutylbenzene - Volatile % 99 98 99 3049712

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 100 100 99 3049712

4-Bromofluorobenzene % 101 100 101 3049712

D4-1,2-Dichloroethane % 100 98 100 3049712

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Test Summary

Maxxam ID PS1034 Collected 2012/11/22
Sample ID MWA Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk

Maxxam ID PS1035 Collected 2012/11/22
Sample ID MWB Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk

Maxxam ID PS1035 D u p Collected 2012/11/22
Sample ID MWB Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy

Maxxam ID PS1036 Collected 2012/11/22
Sample ID MWC Relinquished 2012/11/22

Matrix Water Received 2012/11/22

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3051073 2012/11/28 2012/11/29 Susan Hardy
VPH in Water (PIRI) PTGC/MS 3049712 2012/11/27 2012/11/28 Tony Weingartshofer
ModTPH (T1) Calc. for Water CALC 3045078 N/A 2012/11/30 Automated Statchk
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Conestoga-Rovers & Associates Limited
Maxxam  Job  #: B2I4098 Task Order#: 4410047514, Line Item: 10
Report Date: 2012/11/30 Site#:  JW.00096

Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Package 1 2.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

Incorrect IOL project number listed on COC.  We will proceed using JW.00096 as per Scott Llewellyn. 11/26/12 MMC

Results relate only to the items tested.
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Conestoga-Rovers & Associates Limited
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 88000331;64 Mill Lake Road, Hubbards, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B2I4098

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3049712 TWE Method Blank 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130
4-Bromofluorobenzene 2012/11/28 99 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 <0.0010 mg/L
Toluene 2012/11/28 <0.0010 mg/L
Ethylbenzene 2012/11/28 <0.0010 mg/L
Xylene (Total) 2012/11/28 <0.0020 mg/L
C6 - C10 (less BTEX) 2012/11/28 <0.010 mg/L

3051073 SHR Method Blank Isobutylbenzene  - Extractable 2012/11/29 104 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 104 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 <0.050 mg/L
>C16-C21 Hydrocarbons 2012/11/29 <0.050 mg/L
>C21-<C32 Hydrocarbons 2012/11/29 <0.10 mg/L

RPD [ P S 1 0 3 5 - 0 1 ] >C10-C16 Hydrocarbons 2012/11/29 NC % 40
>C16-C21 Hydrocarbons 2012/11/29 NC % 40
>C21-<C32 Hydrocarbons 2012/11/29 NC % 40

3049712 TWE Matrix Spike
[PS1034-02] 1,4-Difluorobenzene 2012/11/28 100 % 70 - 130

4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 99 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 98 % 70 - 130
Benzene 2012/11/28 96 % 70 - 130
Toluene 2012/11/28 100 % 70 - 130
Ethylbenzene 2012/11/28 100 % 70 - 130
Xylene (Total) 2012/11/28 97 % 70 - 130

LCS 1,4-Difluorobenzene 2012/11/28 99 % 70 - 130
4-Bromofluorobenzene 2012/11/28 100 % 70 - 130
D4-1,2-Dichloroethane 2012/11/28 100 % 70 - 130
Isobutylbenzene - Volatile 2012/11/28 97 % 70 - 130
Benzene 2012/11/28 98 % 70 - 130
Toluene 2012/11/28 101 % 70 - 130
Ethylbenzene 2012/11/28 98 % 70 - 130
Xylene (Total) 2012/11/28 99 % 70 - 130

3051073 SHR LCS Isobutylbenzene  - Extractable 2012/11/29 105 % 30 - 130
n-Dotriacontane - Extractable 2012/11/29 108 % 30 - 130
>C10-C16 Hydrocarbons 2012/11/29 82 % 30 - 130
>C16-C21 Hydrocarbons 2012/11/29 97 % 30 - 130
>C21-<C32 Hydrocarbons 2012/11/29 108 % 30 - 130

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.
LCS: 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.
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Validation Signature Page

Maxxam  Job  #: B2I4098

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: Sample Submission Number:

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery All lab QC have met acceptance criteria
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD 3 of 3 parameters not calculated
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration X
Trip Blank Concentration X

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?:
Has lab warranted all tests were in statistical control in CoA (Yes/No)?:
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?:
Were all samples analyzed within hold times (Yes/No)?:
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?:
Is Chain of Custody completed and signed (Yes/No)?:
Were sample temperatures acceptable when they reached lab (Yes/No)?: 

Was a Data Quality Waiver (DQW) issued (Yes/No)?:

Date Issued: Date of Response:

Is data considered to be reliable (Yes/No)?:
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Data Reviewed by (Signature):

Date:

059548-02 B2I4098

CRA 2012/11/22
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Yes

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

X

X

2013/01/07

Melissa Fitzgerald

No

No

N/A N/A

Yes

Yes
Yes
Yes
N/A
Yes
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QUALITY ASSURANCE AND QUALITY CONTROL DISCUSSION 
 
A summary of the laboratory and field QA/QC issues for the soil in this report are 
summarized in Table C-1. There were no laboratory or field QA/QC issues identified for 
groundwater samples. 
 
The groundwater field QA/QC program consisted of one (1) field duplicate sample, one (1) 
field blank sample and one (1) trip blank sample that were submitted for laboratory analysis 
of BTEX and modified TPH. The soil field QA/QC program consisted of one (1) field duplicate 
sample that was submitted for laboratory analysis of BTEX and modified TPH 
 
For the field duplicate samples, evaluations of the QA/QC results were determined by 
calculating the relative percent difference (RPD) between the field duplicate and original 
sample results, and comparison of the RPD to designated alert limits.   
 

RPD = 
 (X1 – X2)  

X 100 ( 
(X1 + X2) ) 2 

 
Consistent with laboratory practices and to permit reliable calculations, an RPD is only 
calculated when the original and duplicate sample concentrations are at least 5 times the 
reportable detection limit (RDL).  
  
The designated RPD alert limits for the soil samples are presented in Table C-2. The RPDs for 
BTEX and C6-C10 were non calculable, but the RPD for petroleum hydrocarbon ranges >C10 - 
C16, >C16-C21, >C21-C32 and modified TPH all exceeded the alert limits.  
 
The designated RPD alert limits for the groundwater samples are presented in Table C-3.  The 
RPDs were either within the alert limits for all of the parameters that were analyzed or not 
calculable. The groundwater field blank and trip blank data were compared to the alert limits 
and are presented in Table C-4.  As indicated, all of the RPDs were within the alert limits. 
 
The laboratory QA/QC program consisted of one or more of the following analysis (a) 
instrument and extraction surrogate recoveries for groundwater samples that were analyzed, 
and (b) the analysis of method blank, laboratory duplicate, matrix spike and/or laboratory 
control samples for the sample analytical batches that were analyzed.  The laboratory QA/QC 
results are presented in the Certificates of Analysis (Appendix A).  As indicated, no laboratory 
QA/QC issues were identified for groundwater samples that were submitted, but the 
laboratory duplicate for the soil sample TP24 (3.0-3.5M) did not meet the laboratory 
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acceptance criteria of 50% for the hydrocarbon range C6-C10. A data quality waver (#1602) 
was issued indicating that the sample was non homogeneous. As referenced above the field 
duplicate also exceeded the alert limits for the extractable hydrocarbon ranges. Based on both 
the field and laboratory exceedance of the alert limits, the sample would be considered in 
homogeneous. All QA/QC criteria were met, therefore the analytical data for the remaining 
soil samples in the batch would be considered reliable. 
 
No other field or laboratory QA/QC issues were identified that would affect the overall 
conclusions presented in this report.  The results reported for both the groundwater and soil 
samples are considered to be reliable.   
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MAXXAM JOB # LAB SAMPLE ID
DQW 

NUMBER SAMPLE NAME MATRIX TEST AFFECTED DEVIATION INTERPRETATION

PR1712
PR1713
PR1714
PR1715
PR1716
PR1717
PR1718
PR1719
PR1722

1602 TP21(0.0-0.5m)
TP21(1.0-1.5M)
TP21(2.5-3.0M)
TP22(0.5-1.0M)
TP22(1.5-1.0M)
TP23(0.0-0.5M)
TP23(1.0-1.5M)
TP23(2.5-3.0M)

TP24(3.0-3.5M) Lab-Dup

Soil TEH in Soil SQC trend rule failure for THE 
in soil, Batch 3045034. 4 of 5 
consecutive points greater than 
1SD below the mean.

All lab QC for these analyses were within 
acceptance criteria.  The test method being 
out of statistical control should have no 
material effect on the interpretation of the 
TEH results for the samples contained in this 
batch.

PR1722 1602 TP24(3.0-3.5M) and the Lab-Dup Soil VPH in Soil RPD for TP24 (3.0-3.5M) and 
its matrix duplicate  exceed the 
RPD acceptance criteria for C6-
C10 (less BTEX).

 DQW indicates sample was non- 
homogeneous. All other lab QC have met 
acceptance criteria. The exceedanc of the alert 
limits is most likely the result of sample 
inhomogeniety. Data will be accepted as is.

PR1756 --- TPA(3.0-3.5M) Soil TEH in Soil SQC trend rule failure for THE 
in soil, Batch 3045034. 4 of 5 
consecutive points greater than 
1SD below the mean.

All lab QC for these analyses were within 
acceptance criteria.  The test method being 
out of statistical control should have no 
material effect on the interpretation of the 
TEH results for the samples contained in this 
batch.

PR1756 --- TPA(3.0-3.5M) and the field 
duplicate TP24(3.0-3.5M) from 

Maxam job B2I2112

Soil TEH in Soil RPD for TP24 (3.0-3.5M) and 
its field duplicate  exceed the 
RPD acceptance criteria for 
>C10-C16, >C16-C21, >C21-
C32and modified TPH

The matrix duplicate for this batch also 
shows variability in the results reported as 
referened above. The exceedance of the alert 
limits is most likley due to sample 
inhomgeniety.

B2I2112

B2I2118

TABLE C-1
FIELD AND LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL ISSUES

PETROLEUM HYDROCARBON PARAMETERS
64 Mill Lake Road No. 2, Hubbards, Nova Scotia
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 SAMPLE LOCATIONS  TP-24  RDL  
QA/QC-1

FIELD 
DUPLICATE

 TP-24

 RDL  

 Maxxam Sample ID  PR1722 PR1756
 Depth (mbgs)  3.0-3.5M 3.0-3.5M
 Date Sampled (yyyy/mm/dd)  2012/11/19 2012/11/19

 PARAMETER      

 Benzene  <0.025 0.025 <0.025 0.025 NC 100
 Toluene  <0.025 0.025 <0.025 0.025 NC 100
 Ethylbenzene  <0.025 0.025 <0.025 0.025 NC 100
 Total Xylenes  0.072 0.025 0.05 0.05 NC 100
 Petroleum Hydrocarbons (C6 - C10)  28 3 3 3 NC 100
 Petroleum Hydrocarbons (>C10 - C16)  110 10 2600 10 184 100
 Petroleum Hydrocarbons (>C16 - C21)  55 10 730 10 172 100
 Petroleum Hydrocarbons (>C21 - C32)  30 15 150 15 133 100

Petroleum Hydrocarbons (Modified TPH) 230 15 3500 15 175 100

a - Alert limits used for field duplicate samples 
NA - Not Applicable 
NC - Not Calculated 
RDL - Reportable Detection Limit
RPD - Relative Percent Difference (not calculated when one or both results are less than 5X RDL)
"-" - Not analyzed
mbgs - metres below ground surface 
Results for all parameters are reported in milligrams per kilogram (mg/kg) on a dry weight basis
BOLD - Exceeds RPD alert limit  

TABLE C-2
RELATIVE PERCENT DIFFERENCE CALCULATIONS - SOIL FIELD DUPLICATE SAMPLES

PETROLEUM HYDROCARBON PARAMETERS
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

RPD  RPD 
ALERT

LIMITS (%)a  
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 SAMPLE LOCATIONS  MW6
 MWA

FIELD DUPLICATE
MW6

RDL   RPD  
 RPD ALERT

LIMITS                                  
(%)a  

 Maxxam Sample ID  PS0992 PS1034   
 Date Sampled (yyyy/mm/dd)  2012/11/22 2012/11/22   
 PARAMETERS    

 Benzene  <0.0010 <0.0010 0.0010 NC  80  
 Toluene  <0.0010 <0.0010 0.0010 NC  80  
 Ethylbenzene  <0.0010 <0.0010 0.0010 NC  80  
 Total Xylenes  <0.0020 <0.0020 0.0020 NC  80  
 Petroleum Hydrocarbons (C6 - C10)  <0.010 <0.010 0.010 NC 80
 Petroleum Hydrocarbons (>C10 - C16)  0.43 0.43 0.050 NC  80  
 Petroleum Hydrocarbons (>C16 - C21)  0.27 0.22 0.050 NC  80  
 Petroleum Hydrocarbons (>C21 - C32)  0.11 0.14 0.10 NC  80  
 Petroleum Hydrocarbons (Modified TPH) 0.81 0.78 0.10 4%  80  

a - Alert limits used for field duplicate samples
NA - Not Applicable
NC - Not Calculated
RDL - Reportable Detection Limit
RPD - Relative Percent Difference (not calculated when one or both results are less than 5X RDL)
"---" - Not Analyzed
Analytical results for all parameters are reported in milligrams per litre (mg/L)
BOLD - Exceeds RPD alert limit

RELATIVE PERCENT DIFFERENCE CALCULATIONS - GROUNDWATER FIELD DUPLICATE SAMPLES
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

TABLE C-3
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SAMPLE LOCATIONS  MWB 
FIELD BLANK

MWB
Lab Duplicate

MWC
TRIP BLANK               

Maxxam Sample ID PS1035 PS1035 PS1036
Date Sampled (yyyy/mm/dd)  2012/11/22 2012/11/22 2012/11/22
 PARAMETERS      

 Benzene  0.0010 <0.0010  No  <0.0010  No  
 Toluene  0.0010 <0.0010  No  <0.0010  No  
 Ethylbenzene  0.0010 <0.0010  No  <0.0010  No  
 Total Xylenes  0.0020 <0.0020  No  <0.0020  No  
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 No <0.010 No
 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 <0.10  No  <0.10  No  
 Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10  No  <0.10  No  

RDL - Reportable Detection Limit
"---" - Not Analyzed
Analytical results for all parameters are reported in milligrams per litre (mg/L)
BOLD - Exceeds alert limit (Note: alert limits for field blanks and trip blanks are 5x RDL for BTEX and TPH fractions)

TABLE C-4
GROUNDWATER FIELD BLANK AND TRIP BLANK DATA

 EXCEEDS 
ALERT LIMIT

 EXCEEDS 
ALERT LIMIT 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 RDL  
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THIS REPORT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE REPORT AND THIRD PARTY RELIANCE 

  

Worldwide Engineering, Environmental, Construction, and IT Services 

January 31, 2014 Reference No.: 059548-02 
 
 
Imperial Oil Environmental Services 
1 Duncan Mill Road 
North York, Ontario 
M3B 1Z2 
 
Dear Ms. Hazell: 
 
Re: 2013 Groundwater Monitoring and Sampling Report 
 64 Mill Lake Road No. 2, Hubbards, Nova Scotia, SAP Location No. 88000331 
 
INTRODUCTION 
 
Conestoga-Rovers & Associates (CRA) was retained by Imperial Oil to complete groundwater monitoring 
and sampling activities at the former Imperial Oil bulk plant located at 64 Mill Lake Road No.2, 
Hubbards, Nova Scotia (the Site).  The field work was completed on November 20, 2013. 
 
The Site location map is presented as Figure 1 and a Site plan showing the monitoring well locations is 
presented as Figure 2. 
 
CRA Limitations of Liability, Scope of Report and Third Party Reliance are documented at the end of this 
report. 
 
SCOPE OF WORK 
 
The scope of work was to perform the following activities: 
 

• Monitor all accessible monitoring wells for subsurface vapour concentrations, water levels and 
the presence or absence of light non-aqueous phase liquids (free product). 

 
• Collect groundwater samples from all accessible monitoring wells and submit to the laboratory 

for modified total petroleum hydrocarbons (TPH) analyses utilizing the Atlantic PIRI protocol 
breakdown, as well as benzene, toluene, ethylbenzene and xylenes (BTEX). 

 
• Compare the groundwater analytical results to the Nova-Scotia Environment (NSE) 2013 Tier I 

Environmental Quality Standards (EQSs) for a commercial property with potable groundwater 
use and coarse-grained soil. The groundwater results were not compared to the NSE 2013 Tier II 
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Pathway Specific Standards (PSSs) for groundwater discharge to a surface water body as the 
closest ecological receptor (Maple Lake) is greater than 200 metres west of the Site. 

 
• Prepare a report that describes the field activities and the monitoring results. 

 
FIELD ACTIVITIES 
 
Groundwater Monitoring 
 
On November 20, 2013, all accessible monitoring wells were monitored for subsurface vapour 
concentrations, water levels, and the presence or absence of free product.  The wells were generally 
monitored in order of least impacted to most impacted (based on historical groundwater data). 
 
Immediately after removing the well cap, the maximum subsurface vapour concentrations in the wells 
were measured using a portable multi-gas detector (RKI Eagle Series) that was operated in methane 
elimination mode.  This was done by inserting the collection tube of the RKI Eagle into the riser pipe and 
recording the peak instrument reading. 
 
The calibration procedure for the RKI Eagle involves checking the instrument response against an 
approximately 40% lower explosive limit (%LEL) concentration standard of n-hexane, delivered at the 
operational flow rate of the instrument.  If the instrument readings are within ±10% of the gas standard 
concentration, then the instrument is deemed to be calibrated.  However, if the reading is greater than 
±10% of the gas standard concentration, then the instrument calibration is adjusted until the standard 
gives a reading within 10% of the gas standard concentration. 
 
The depth to the water table and presence or absence of free product in the wells was determined with 
the Solinst electronic interface probe (Model 122) that was cleaned with a non-toxic, biodegradable 
cleaner/degreaser, then rinsed with clean tap water between monitoring wells. 
 
Groundwater Sampling and Analyses 
 
If measurable free-product is observed in any monitoring well, a groundwater sample is not collected 
from that well.  Groundwater samples are collected from all other monitoring wells, even if petroleum 
hydrocarbon sheen is observed. 
 
Groundwater samples were collected from all accessible monitoring wells on November 20, 2013. The 
monitoring wells were generally sampled in order of least impacted to most impacted (based on 
historical groundwater data) using a no-purge groundwater sampling method. 
 
All groundwater samples were collected using polyethylene bailers, individually dedicated to each well, 
which were slowly lowered into the groundwater and then slowly retracted with the groundwater 
sample. 
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Samples for analysis for BTEX and TPH fraction C6-C10 were collected in 40 ml clear glass vials (with zero 
headspace), pre-charged with sodium bisulfate preservative.  Samples for TPH analysis (fractions 
>C10-C16, >C16-C21, >C21-C32) were collected in 250 ml clear glass bottles pre-charged with sodium 
bisulfate preservative.  All sample bottles were supplied by the laboratory.  The groundwater samples 
were placed in coolers with ice immediately after they were collected. 
 
The samples were submitted to the Maxxam Analytics Inc. laboratory in Bedford, Nova Scotia.  Maxxam 
is accredited by the Standards Council of Canada (SCC).  Analytical methods used by the laboratory are 
referenced in the Certificates of Analysis presented in Appendix A. 
 
QUALITY ASSURANCE AND QUALITY CONTROL SAMPLING 
 
A quality assurance and quality control (QA/QC) program was implemented to reduce and quantify 
potential issues introduced during sample collection, handling, shipping and analysis.  The program 
included, but was not limited to, using dedicated sampling equipment, using sample specific 
identification and labeling procedures, and using chain of custody records.  Field QA/QC samples 
consisted of one trip blank, one field blank, and one field duplicate sample analyzed for BTEX and TPH.   
 
RESULTS 
 
On November 20, 2013, the depth to groundwater ranged from 1.11 metres below top of casing (mbtc) 
to 1.68 mbtc.  Based on this information, relative groundwater elevations were calculated and a 
groundwater potentiometric surface elevations diagram was generated (Figure 3).  As indicated on 
Figure 3, the inferred principal direction of groundwater flow was to the east. 
 
The groundwater depths, calculated potentiometric elevations, measured product thicknesses and 
subsurface vapour concentrations are presented in Table 1.  Measurable free product was not detected 
in any of the monitoring wells.  The subsurface vapour concentrations measured in the monitoring wells 
were all <5 parts per million by volume (ppmv). 
 
The groundwater analytical results for BTEX and TPH are presented and compared to the applicable 
criteria in Table 2 and on Figure 4.  The groundwater analytical results were below the applicable criteria 
for petroleum hydrocarbon parameters.   
 
QUALITY ASSURANCE AND QUALITY CONTROL RESULTS 
 
The results of the laboratory QA/QC analyses are presented in the laboratory Certificates of Analysis in 
Appendix A.  The analyses included method blanks, matrix duplicates, matrix spikes, and laboratory 
control samples.  Laboratory QA/QC issues that call into question the reliability of the lab data reported 
were not reported. 
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The results of the field QA/QC sample analysis are presented in the tables in Appendix B.  The samples 
included a trip blank, field blank and field duplicate.  Field QA/QC issues that call into question the 
reliability of the lab data reported were not reported. 
 
The laboratory and field QA/QC discussions are presented in Appendix B.  In summary, no QA/QC issues 
were identified that would affect the overall conclusions for the groundwater monitoring and sampling 
event presented in this report. 
 
LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD PARTY RELIANCE 
 
This report has been prepared and the work referred to in this report has been undertaken by 
Conestoga-Rovers & Associates Limited for Imperial Oil Limited.  It is intended for the sole and exclusive 
use of Imperial Oil Limited, its affiliated companies and partners and their respective insurers, agents, 
employees and advisors (collectively, “Imperial Oil”).  Any use, reliance on or decision made by any 
person other than Imperial Oil based on this report is the sole responsibility of such other person.  
Imperial Oil and Conestoga-Rovers & Associates Limited make no representation or warranty to any 
other person with regard to this report and the work referred to in this report and they accept no duty 
of care to any other person or any liability or responsibility whatsoever for any losses, expenses, 
damages, fines, penalties or other harm that may be suffered or incurred by any other person as a result 
of the use of, reliance on, any decision made or any action taken based on this report or the work 
referred to in this report. 
 
The investigation undertaken by Conestoga-Rovers & Associates Limited with respect to this report and 
any conclusions or recommendations made in this report reflect Conestoga-Rovers & Associates Limited 
judgment based on the site conditions observed at the time of the site inspection on the date(s) set out 
in this report and on information examined at the time of preparation of this report.  This report has 
been prepared for specific application to this site and it is based, in part, upon visual observation of the 
site, subsurface investigation at discrete locations and depths, and specific analysis of specific chemical 
parameters and materials during a specific time interval, all as described in this report.  Unless 
otherwise stated, the findings cannot be extended to previous or future site conditions, portions of the 
site which were unavailable for direct investigation, subsurface locations which were not investigated 
directly, or chemical parameters, materials or analysis which were not addressed.  Substances other 
than those addressed by the investigation described in this report may exist within the site, substances 
addressed by the investigation may exist in areas of the site not investigated and concentrations of 
substances addressed which are different than those reported may exist in areas other than the 
locations from which samples were taken. 
 
If site conditions or applicable standards change or if any additional information becomes available at a 
future date, modifications to the findings, conclusions and recommendations in this report may be 
necessary. 
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Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the information 
contained herein, in whole or in part, is not permitted without the express written permission of 
Conestoga-Rovers & Associates Limited.  Nothing in this report is intended to constitute or provide a 
legal opinion. 
 
CLOSURE 
 
We trust the foregoing information is satisfactory for your requirements.  If you have any questions or 
concerns, please do not hesitate to contact the undersigned. 
 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
         
         
Roger Poirier, P.Eng.      James O’Neill 
Reviewer       Author 
 
JO/tc/1 
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MONITOR WELL 

ID

TOP OF RISER 

ELEVATION 1 (masl)

GROUND

SURFACE

ELEVATION1

(masl)  

SCREEN

INTERVAL

(mbgs)  

DATE

(yyyy/mm/dd)  

SUBSURFACE

VAPOUR

CONCENTRATIONS2  

FREE PRODUCT

THICKNESSES

(mm)  

POTENTIO-METRIC

DEPTH3

(mbtr)  

POTENTIO-METRIC

ELEVATION1, 3

(masl)  

MW1 100.87 100.17 Unknown 2013/11/20 <5 nd 1.54 99.33

MW2 101.00 100.08 Unknown 2013/11/20 <5 nd 1.52 99.48

MW3 100.52 99.73 Unknown 2013/11/20 <5 nd 1.58 98.94

MW4 100.12 99.47 Unknown 2013/11/20 <5 nd 1.59 98.53

MW5 100.20 99.70 Unknown 2013/11/20 <5 nd 1.68 98.52

MW6 100.65 99.84 Unknown 2013/11/20 <5 nd 1.11 99.54

"2" - ppmv if not indicated, or %LEL if indicated 

"3" - Calculated using product thicknesses corrected by a specific gravity of 0.75 g/cm3

m - metres

mm - millimetres

mbgs - metres below ground surface

masl - metres above sea level

mbtr - metres below top of riser

nd - Not Detected

* - Water level above top of screen

"1" - Relative elevations determined using a temporary benchmark with an assumed elevation of 100.00 meters above sea level (masl).

TABLE 1

GROUNDWATER MONITORING RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 059548-Hazell-1 Page 1 of 1



SAMPLE LOCATIONS MW1 MW1 MW2 MW3 MW4 MW5 MW6 Criteria a

Lab Duplicate

Maxxam ID  TZ6649 TZ6649 TZ6650 TZ6651 TZ6652 TZ6653 TZ6654

Date Sampled (yyyy/mm/dd) 2013/11/20 2013/11/20 2013/11/20 2013/11/20 2013/11/20 2013/11/20 2013/11/20

 PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.005

 Toluene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.024

 Ethylbenzene  0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024

 Total Xylenes  0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.3

 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA

 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 0.18 NA

 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 0.090 NA

 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 NA

Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10 (2) - <0.10 (2) <0.10 (2) <0.10 (2) <0.10 (2) 0.27 (2) 4.4/3.2/7.8

RDL - Reporting Detection Limit

NA - Not Applicable

"-" - Not Analyzed

Results for all parameters are reported in milligrams per litres (mg/L)

MTPH - Modified Total Petroleum Hydrocarbons

"(1)" -  MTPH result is compared to gasoline fraction criteria of 4.4 mg/L

"(2)" -  MTPH result is compared to diesel fraction criteria of 3.2 mg/L

"(3)" -  MTPH result is compared to lube oil fraction criteria of 7.8 mg/L

BOLD - Exceeds applicable standard

"a" - Analyses are compared to the Nova Scotia Environment (NSE) 2013 Tier I Environmental Quality Standards (EQSs) for a commercial property with coarse textured soil and potable groundwater use

TABLE 2

GROUNDWATER ANALYTICAL RESULTS

PETROLEUM HYDROCARBON PARAMETERS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia
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SAMPLE LOCATIONS MWA MWA

Field Duplicate Lab Duplicate

MW6

Maxxam ID  TZ6746 TZ6746

Date Sampled (yyyy/mm/dd) 2013/11/20 2013/11/20

 PARAMETERS  RDL

 Benzene  0.0010 <0.0010 <0.0010 0.005

 Toluene  0.0010 <0.0010 <0.0010 0.024

 Ethylbenzene  0.0010 <0.0010 <0.0010 0.0024

 Total Xylenes  0.0020 <0.0020 <0.0020 0.3

 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 <0.010 NA

 Petroleum Hydrocarbons (>C10 - C16)  0.050 0.19 0.18 NA

 Petroleum Hydrocarbons (>C16 - C21)  0.050 0.10 0.094 NA

 Petroleum Hydrocarbons (>C21 - C32)  0.10 0.11 <0.10 NA

 Petroleum Hydrocarbons (Modified TPH) 0.10 0.40 (2) - 4.4/3.2/7.8

RDL - Reporting Detection Limit

NA - Not Applicable

"-" - Not Analyzed

Results for all parameters are reported in milligrams per litres (mg/L)

MTPH - Modified Total Petroleum Hydrocarbons

"(1)" -  MTPH result is compared to gasoline fraction criteria of 4.4 mg/L

"(2)" -  MTPH result is compared to diesel fraction criteria of 3.2 mg/L

"(3)" -  MTPH result is compared to lube oil fraction criteria of 7.8 mg/L

BOLD - Exceeds applicable standard

Criteria a

"a" - Analyses are compared to the Nova Scotia Environment (NSE) 2013 Tier I Environmental Quality Standards (EQSs) for a commercial property with coarse textured soil and potable groundwater use

TABLE 2

GROUNDWATER ANALYTICAL RESULTS

PETROLEUM HYDROCARBON PARAMETERS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 059548-Hazell-1 Page 2 of 2
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Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02
Your C.O.C. #: BE 06143Attention: Scott Llewellyn

Conestoga-Rovers and Associates Ltd
Dartmouth
31 Gloster Crt
Dartmouth , NS
B3B 1X9

Report Date: 2013/11/27

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B3K1622
Received: 2013/11/21, 16:01

Sample Matrix: Water
# Samples Received: 6

Method
Analyses Quantity Laboratory Method Primary Reference
TEH in Water (PIRI) 6 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 6 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 6 N/A Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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

Page 1 of 10

Marie Muise

28 Nov 2013 12:28:39 -04:00



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02
Your C.O.C. #: BE 06143Attention: Scott Llewellyn

Conestoga-Rovers and Associates Ltd
Dartmouth
31 Gloster Crt
Dartmouth , NS
B3B 1X9

Report Date: 2013/11/27

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B3K1622
Received: 2013/11/21, 16:01
====================================================================
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.

Page 2 of 10



Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1622 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     T Z 6 6 4 9     T Z 6 6 4 9     T Z 6 6 5 0     T Z 6 6 5 1
Sampling Date 2013/11/20 2013/11/20 2013/11/20 2013/11/20

10:27 10:27 10:09 10:04
COC Number BE 06143 BE 06143 BE 06143 BE 06143

 U n i t s MW1 MW1 Lab-Dup MW2 MW3 RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434242

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434242

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434242

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 <0.0020 0.0020 3434242

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 0.010 3434242

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3432116

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 0.050 3432116

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 0.10 3432116

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 0.10 3430519

Reached Baseline at C32 mg/L NA NA NA N/A 3432116

Hydrocarbon Resemblance mg/L NA NA NA N/A 3432116

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 99 110 104 3432116

n-Dotriacontane - Extractable % 114 119 120 3432116

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 95 93 94 95 3434242

4-Bromofluorobenzene % 100 101 101 100 3434242

D4-1,2-Dichloroethane % 90 91 90 89 3434242

Isobutylbenzene - Volatile % 98 98 99 100 3434242

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1622 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     T Z 6 6 5 2     T Z 6 6 5 3     T Z 6 6 5 4
Sampling Date 2013/11/20 2013/11/20 2013/11/20

09:53 09:58 10:21
COC Number BE 06143 BE 06143 BE 06143

 U n i t s MW4 MW5 MW6 RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3434242

Toluene mg/L <0.0010 <0.0010 <0.0010 0.0010 3434242

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 0.0010 3434242

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 0.0020 3434242

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 0.010 3434242

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 0.18 0.050 3432116

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 0.090 0.050 3432116

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 0.10 3432116

Modified TPH (Tier1) mg/L <0.10 <0.10 0.27 0.10 3430519

Reached Baseline at C32 mg/L NA NA Yes N/A 3432116

Hydrocarbon Resemblance mg/L NA NA COMMENT ( 1 ) N/A 3432116

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 104 106 106 3432116

n-Dotriacontane - Extractable % 123 120 112 3432116

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 94 94 95 3434242

4-Bromofluorobenzene % 101 101 103 3434242

D4-1,2-Dichloroethane % 89 90 91 3434242

Isobutylbenzene - Volatile % 99 98 101 3434242

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1622 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Test Summary

Maxxam ID TZ6649 Collected 2013/11/20
Sample ID MW1 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6649 D u p Collected 2013/11/20
Sample ID MW1 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales

Maxxam ID TZ6650 Collected 2013/11/20
Sample ID MW2 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6651 Collected 2013/11/20
Sample ID MW3 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6652 Collected 2013/11/20
Sample ID MW4 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1622 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Test Summary

Maxxam ID TZ6653 Collected 2013/11/20
Sample ID MW5 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6654 Collected 2013/11/20
Sample ID MW6 Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434242 2013/11/25 2013/11/25 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1622 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Package 1 -0.7°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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Conestoga-Rovers and Associates Ltd
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B3K1622

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3432116 AJS Method Blank Isobutylbenzene  - Extractable 2013/11/23 111 % 30 - 130
n-Dotriacontane - Extractable 2013/11/23 124 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/23 <0.050 mg/L
>C16-C21 Hydrocarbons 2013/11/23 <0.050 mg/L
>C21-<C32 Hydrocarbons 2013/11/23 <0.10 mg/L

3434242 ASL Method Blank 1,4-Difluorobenzene 2013/11/25 96 % 70 - 130
4-Bromofluorobenzene 2013/11/25 100 % 70 - 130
D4-1,2-Dichloroethane 2013/11/25 90 % 70 - 130
Isobutylbenzene - Volatile 2013/11/25 99 % 70 - 130
Benzene 2013/11/25 <0.0010 mg/L
Toluene 2013/11/25 <0.0010 mg/L
Ethylbenzene 2013/11/25 <0.0010 mg/L
Xylene (Total) 2013/11/25 <0.0020 mg/L
C6 - C10 (less BTEX) 2013/11/25 <0.010 mg/L

RPD [ T Z 6 6 4 9 - 0 2 ] Benzene 2013/11/25 NC % 40
Toluene 2013/11/25 NC % 40
Ethylbenzene 2013/11/25 NC % 40
Xylene (Total) 2013/11/25 NC % 40
C6 - C10 (less BTEX) 2013/11/25 NC % 40

Matrix Spike
[TZ6650-02] 1,4-Difluorobenzene 2013/11/25 94 % 70 - 130

4-Bromofluorobenzene 2013/11/25 100 % 70 - 130
D4-1,2-Dichloroethane 2013/11/25 89 % 70 - 130
Isobutylbenzene - Volatile 2013/11/25 99 % 70 - 130
Benzene 2013/11/25 110 % 70 - 130
Toluene 2013/11/25 107 % 70 - 130
Ethylbenzene 2013/11/25 105 % 70 - 130
Xylene (Total) 2013/11/25 106 % 70 - 130

3432116 AJS LCS Isobutylbenzene  - Extractable 2013/11/23 112 % 30 - 130
n-Dotriacontane - Extractable 2013/11/23 128 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/23 91 % 30 - 130
>C16-C21 Hydrocarbons 2013/11/23 106 % 30 - 130
>C21-<C32 Hydrocarbons 2013/11/23 118 % 30 - 130

3434242 ASL LCS 1,4-Difluorobenzene 2013/11/25 95 % 70 - 130
4-Bromofluorobenzene 2013/11/25 100 % 70 - 130
D4-1,2-Dichloroethane 2013/11/25 89 % 70 - 130
Isobutylbenzene - Volatile 2013/11/25 99 % 70 - 130
Benzene 2013/11/25 113 % 70 - 130
Toluene 2013/11/25 112 % 70 - 130
Ethylbenzene 2013/11/25 109 % 70 - 130
Xylene (Total) 2013/11/25 108 % 70 - 130

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.
LCS: 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.
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Validation Signature Page

Maxxam  Job  #: B3K1622

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Conestoga- Rovers & Associates Sampling Date: 2013/11/20

Location: 64 Mill Lake Road, Hubbards, NS Laboratory : Maxxam - Bedford, NS

Consultant Project Number: 059548-02 Sample Submission Number: B3K1622

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery X
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration X
Trip Blank Concentration X

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?: Yes
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: Yes
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?: Yes
Were all samples analyzed within hold times (Yes/No)?: Yes
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?: Not Required
Is Chain of Custody completed and signed (Yes/No)?: Yes
Were sample temperatures acceptable when they reached lab (Yes/No)?: Yes

Was a Data Quality Waiver (DQW) issued (Yes/No)?: No

Date Issued: N/A Date of Response: N/A

Is data considered to be reliable (Yes/No)?: Yes
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Shane Jackson Data Reviewed by (Signature):

Date:

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA
All field QC have met alert limits and are reported 
in COA # B3K1644.

2014/01/14

All laboratory QC samples within acceptance criteria.



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02
Your C.O.C. #: BE 06144Attention: Scott Llewellyn

Conestoga-Rovers and Associates Ltd
Dartmouth
31 Gloster Crt
Dartmouth , NS
B3B 1X9

Report Date: 2013/11/27

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B3K1644
Received: 2013/11/21, 16:01

Sample Matrix: Water
# Samples Received: 3

Method
Analyses Quantity Laboratory Method Primary Reference
TEH in Water (PIRI) 3 ATL SOP 00113 Based on Atl. PIRI
VPH in Water (PIRI) 3 ATL SOP 00118 Based on Atl. PIRI
ModTPH (T1) Calc. for Water 3 N/A Based on Atl. PIRI

Remarks:

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam
Analytics are based upon accepted testing methodologies, quality assurance and quality control procedures except where
otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the
actual cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will
be retained at Maxxam Analytics for three weeks from receipt of data or as per contract. 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.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples
were analysed within hold time unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted
within 24 hours unless otherwise flagged.

* 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
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Marie Muise

28 Nov 2013 12:32:59 -04:00



Task Order#: 4410047514
Line Item: 10
Site#: JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02
Your C.O.C. #: BE 06144Attention: Scott Llewellyn

Conestoga-Rovers and Associates Ltd
Dartmouth
31 Gloster Crt
Dartmouth , NS
B3B 1X9

Report Date: 2013/11/27

CERTIFICATE OF ANALYSIS
-2-

MAXXAM JOB #: B3K1644
Received: 2013/11/21, 16:01
====================================================================
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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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1644 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     T Z 6 7 4 6     T Z 6 7 4 6     T Z 6 7 4 7     T Z 6 7 4 8
Sampling Date 2013/11/20 2013/11/20 2013/11/20 2013/11/20

10:22 10:22 12:00 12:00
COC Number BE 06144 BE 06144 BE 06144 BE 06144

 U n i t s MWA MWA Lab-Dup MWB MWC RDL QC Batch

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434243

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434243

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 3434243

Xylene (Total) mg/L <0.0020 <0.0020 <0.0020 <0.0020 0.0020 3434243

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 0.010 3434243

>C10-C16 Hydrocarbons mg/L 0.19 0.18 <0.050 <0.050 0.050 3432116

>C16-C21 Hydrocarbons mg/L 0.10 0.094 <0.050 <0.050 0.050 3432116

>C21-<C32 Hydrocarbons mg/L 0.11 <0.10 <0.10 <0.10 0.10 3432116

Modified TPH (Tier1) mg/L 0.40 <0.10 <0.10 0.10 3430519

Reached Baseline at C32 mg/L Yes NA NA N/A 3432116

Hydrocarbon Resemblance mg/L COMMENT ( 1 ) NA NA N/A 3432116

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 114 113 115 88 3432116

n-Dotriacontane - Extractable % 125 121 126 118 3432116

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 95 92 95 93 3434243

4-Bromofluorobenzene % 102 101 101 100 3434243

D4-1,2-Dichloroethane % 91 89 91 90 3434243

Isobutylbenzene - Volatile % 100 99 100 97 3434243

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1644 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Test Summary

Maxxam ID TZ6746 Collected 2013/11/20
Sample ID MWA Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434243 2013/11/25 2013/11/26 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6746 D u p Collected 2013/11/20
Sample ID MWA Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434243 2013/11/25 2013/11/26 Amanda Swales

Maxxam ID TZ6747 Collected 2013/11/20
Sample ID MWB Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434243 2013/11/25 2013/11/26 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk

Maxxam ID TZ6748 Collected 2013/11/20
Sample ID MWC Relinquished 2013/11/21

Matrix Water Received 2013/11/21

Test Description Instrumentation Batch Extracted Analyzed Analyst
TEH in Water (PIRI) GC/FID 3432116 2013/11/22 2013/11/23 Ashley Matheson
VPH in Water (PIRI) PTGC/MS 3434243 2013/11/25 2013/11/26 Amanda Swales
ModTPH (T1) Calc. for Water CALC 3430519 N/A 2013/11/26 Automated Statchk
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Conestoga-Rovers and Associates Ltd
Maxxam  Job  #: B3K1644 Task Order#: 4410047514, Line Item: 10
Report Date: 2013/11/27 Site#:  JW.00096

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Package 1 -0.7°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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Conestoga-Rovers and Associates Ltd
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Quality Assurance Report
Maxxam Job Number: B3K1644

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

3432116 AJS Method Blank Isobutylbenzene  - Extractable 2013/11/23 111 % 30 - 130
n-Dotriacontane - Extractable 2013/11/23 124 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/23 <0.050 mg/L
>C16-C21 Hydrocarbons 2013/11/23 <0.050 mg/L
>C21-<C32 Hydrocarbons 2013/11/23 <0.10 mg/L

3434243 ASL Method Blank 1,4-Difluorobenzene 2013/11/25 93 % 70 - 130
4-Bromofluorobenzene 2013/11/25 102 % 70 - 130
D4-1,2-Dichloroethane 2013/11/25 91 % 70 - 130
Isobutylbenzene - Volatile 2013/11/25 99 % 70 - 130
Benzene 2013/11/25 <0.0010 mg/L
Toluene 2013/11/25 <0.0010 mg/L
Ethylbenzene 2013/11/25 <0.0010 mg/L
Xylene (Total) 2013/11/25 <0.0020 mg/L
C6 - C10 (less BTEX) 2013/11/25 <0.010 mg/L

3432116 AJS RPD [ T Z 6 7 4 6 - 0 1 ] >C10-C16 Hydrocarbons 2013/11/23 NC % 40
>C16-C21 Hydrocarbons 2013/11/23 NC % 40
>C21-<C32 Hydrocarbons 2013/11/23 NC % 40

3434243 ASL RPD [ T Z 6 7 4 6 - 0 2 ] Benzene 2013/11/26 NC % 40
Toluene 2013/11/26 NC % 40
Ethylbenzene 2013/11/26 NC % 40
Xylene (Total) 2013/11/26 NC % 40
C6 - C10 (less BTEX) 2013/11/26 NC % 40

3432116 AJS Matrix Spike
[TZ6747-01] Isobutylbenzene  - Extractable 2013/11/23 112 % 30 - 130

n-Dotriacontane - Extractable 2013/11/23 122 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/23 82 % 30 - 130
>C16-C21 Hydrocarbons 2013/11/23 94 % 30 - 130
>C21-<C32 Hydrocarbons 2013/11/23 103 % 30 - 130

3434243 ASL Matrix Spike
[TZ6747-02] 1,4-Difluorobenzene 2013/11/26 95 % 70 - 130

4-Bromofluorobenzene 2013/11/26 102 % 70 - 130
D4-1,2-Dichloroethane 2013/11/26 91 % 70 - 130
Isobutylbenzene - Volatile 2013/11/26 99 % 70 - 130
Benzene 2013/11/26 112 % 70 - 130
Toluene 2013/11/26 111 % 70 - 130
Ethylbenzene 2013/11/26 106 % 70 - 130
Xylene (Total) 2013/11/26 106 % 70 - 130

3432116 AJS LCS Isobutylbenzene  - Extractable 2013/11/23 112 % 30 - 130
n-Dotriacontane - Extractable 2013/11/23 128 % 30 - 130
>C10-C16 Hydrocarbons 2013/11/23 91 % 30 - 130
>C16-C21 Hydrocarbons 2013/11/23 106 % 30 - 130
>C21-<C32 Hydrocarbons 2013/11/23 118 % 30 - 130

3434243 ASL LCS 1,4-Difluorobenzene 2013/11/26 95 % 70 - 130
4-Bromofluorobenzene 2013/11/26 102 % 70 - 130
D4-1,2-Dichloroethane 2013/11/26 91 % 70 - 130
Isobutylbenzene - Volatile 2013/11/26 98 % 70 - 130
Benzene 2013/11/26 111 % 70 - 130
Toluene 2013/11/26 111 % 70 - 130
Ethylbenzene 2013/11/26 109 % 70 - 130
Xylene (Total) 2013/11/26 109 % 70 - 130

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.
LCS: 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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Conestoga-Rovers and Associates Ltd
Task Order#: 4410047514
Site#:  JW.00096
Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS
Project #: 059548-02

Quality Assurance Report (Continued)
Maxxam Job Number: B3K1644

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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Validation Signature Page

Maxxam  Job  #: B3K1644

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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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: Conestoga- Rovers & Associates Sampling Date: 2013/11/20

Location: 64 Mill Lake Road, Hubbards, NS Laboratory : Maxxam - Bedford, NS

Consultant Project Number: 059548-02 Sample Submission Number: B3K1644

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery X
Extraction Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery X

Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration X All field QC have met alert limits.
Trip Blank Concentration X

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?: Yes
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: Yes
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?: Yes
Were all samples analyzed within hold times (Yes/No)?: Yes
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?: Not Required
Is Chain of Custody completed and signed (Yes/No)?: Yes
Were sample temperatures acceptable when they reached lab (Yes/No)?: Yes

Was a Data Quality Waiver (DQW) issued (Yes/No)?: No

Date Issued: N/A Date of Response: N/A

Is data considered to be reliable (Yes/No)?: Yes
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Shane Jackson Data Reviewed by (Signature):

Date:

All laboratory QC samples within acceptance criteria.

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA

2014/01/14



 

 

APPENDIX B 
 

LABORATORY AND FIELD QA/QC 
 



  
 

059548 B-1 CONESTOGA-ROVERS & ASSOCIATES 

QUALITY ASSURANCE AND QUALITY CONTROL DISCUSSION 
 
There were no laboratory or field QA/QC issues identified in this report that require discussion. 
 
The groundwater field QA/QC program consisted of one (1) field duplicate sample, one (1) field blank 
sample, and one (1) trip blank sample that were submitted for laboratory analysis of BTEX and modified 
TPH.  
 
For the field duplicate samples, evaluations of the QA/QC results were determined by calculating the 
relative percent difference (RPD) between the field duplicate and original sample results, and 
comparison of the RPD to designated alert limits.   
 

RPD = 
 (X1 – X2)  

X 100 
( 

(X1 + X2) ) 
2 

 
Consistent with laboratory practices and to permit reliable calculations, an RPD is only calculated when 
the original and duplicate sample concentrations are at least 5 times the reportable detection limit 
(RDL).   
 
The designated RPD alert limits for the groundwater samples are presented in Tables B-1.  The RPDs 
were either within the alert limits for all of the parameters that were analyzed or not calculable.  
 
The water field blank and trip blank data were compared to the alert limits and are presented in 
Table B-2.  As indicated, all of the RPDs were within the alert limits. 
 
The laboratory QA/QC program consisted of one or more of the following analysis (a) instrument and 
extraction surrogate recoveries for groundwater samples that were analyzed, and (b) the analysis of 
method blank, laboratory duplicate, matrix spike and/or laboratory control samples for the sample 
analytical batches that were analyzed.  The laboratory QA/QC results are presented in the certificates of 
analysis (Appendix A).  As indicated, no laboratory QA/QC issues were identified. 
 
No field or laboratory QA/QC issues were identified that would affect the overall conclusions presented 
in this report.  The results reported are considered to be reliable.   
  



 SAMPLE LOCATIONS  MW6  RDL  MWA

FIELD DUPLICATE

(MW6)

 RDL  

 Maxxam Sample ID  TZ6654 TZ6746

 Date Sampled (yyyy/mm/dd)  2013/11/20 2013/11/20

 PARAMETER   

 Benzene  <0.0010 0.0010 <0.0010 0.0010 NC 80

 Toluene  <0.0010 0.0010 <0.0010 0.0010 NC 80

 Ethylbenzene  <0.0010 0.0010 <0.0010 0.0010 NC 80

 Total Xylenes  <0.0020 0.0020 <0.0020 0.0020 NC 80

 Petroleum Hydrocarbons (C6 - C10)  <0.010 0.010 <0.010 0.010 NC 80

 Petroleum Hydrocarbons (>C10 - C16)  0.18 0.050 0.19 0.050 NC 80

 Petroleum Hydrocarbons (>C16 - C21)  0.090 0.050 0.10 0.050 NC 80

 Petroleum Hydrocarbons (>C21 - C32)  <0.10 0.10 0.11 0.10 NC 80

Petroleum Hydrocarbons (Modified TPH) 0.27 0.10 0.40 0.10 NC 80

a - Alert limits used for field duplicate samples 

NA - Not Applicable 

NC - Not Calculated 

RDL - Reportable Detection Limit

RPD - Relative Percent Difference (not calculated when one or both results are less than 5X RDL)

"-" - Not analyzed

mbgs - metres below ground surface 

Results for all parameters are reported in milligrams per litres (mg/L)

BOLD - Exceeds RPD alert limit  

RPD  RPD ALERT

LIMITS (%)a  

TABLE B-1

RELATIVE PERCENT DIFFERENCE CALCULATIONS - GROUNDWATER FIELD DUPLICATE SAMPLES

PETROLEUM HYDROCARBON PARAMETERS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia
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SAMPLE LOCATIONS  MWB        (FIELD 

BLANK) 

 MWC         (TRIP 

BLANK)

Maxxam Sample ID TZ6747 TZ6748

 Date Sampled (yyyy/mm/dd)  2013/11/20 2013/11/20

 PARAMETERS  RDL     

 Benzene  0.0010 <0.0010 No <0.0010 No

 Toluene  0.0010 <0.0010 No <0.0010 No

 Ethylbenzene  0.0010 <0.0010 No <0.0010 No

 Total Xylenes  0.0020 <0.0020 No <0.002 No

 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010 No <0.010 No

 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050 No <0.050 No

 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.05 No <0.05 No

 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10 No <0.10 No

Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10 No <0.10 No

RDL - Reportable detection limit

"-"  - Not Analyzed

Results for all parameters are reported in milligrams per litre (mg/L)

BOLD - Exceeds alert limit

Note - Alert limits for field blanks and trip blanks are 5x RDL for BTEX and TPH fractions

 EXCEEDS 

ALERT LIMIT 

 EXCEEDS 

ALERT LIMIT 

TABLE B-2

GROUNDWATER FIELD BLANK AND TRIP BLANK DATA

PETROLEUM HYDROCARBON PARAMETERS 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 059548-Hazell-1 Page 1 of 1











 
45 Akerley Boulevard 
Dartmouth, Nova Scotia   B3B 1J7 
Telephone:  (902) 468-1248 Fax:  (902) 468-2207 
www.CRAworld.com  

 

 

Worldwide Engineering, Environmental, Construction, and IT Services 
 

March 28, 2014                    Reference No. 059548-03 
 
 
Imperial Oil Environmental Services 
1 Duncan Mill Road   
North York, Ontario   
M3B 1Z2  
 
Dear Ms. Hazell: 
 
Re: Re-cast Data for the Former Imperial Oil Bulk Plant Property 
 64 Mill Lake Road No. 2, Hubbards, Nova Scotia (PID 60082138) 
 
Conestoga-Rovers & Associates (CRA) is pleased to provide Imperial Oil with two figures displaying 
historical soil and groundwater petroleum hydrocarbon analytical data obtained through assessment of 
the former Imperial Oil bulk plant property located at 64 Mill Lake Road No. 2 in Hubbards, Nova Scotia.  
The historical soil and groundwater petroleum hydrocarbon data displayed on the attached figures has 
been compared to the most recent Nova Scotia Environment (NSE) Tier I Environmental Quality 
Standards (EQSs) for a commercial property with coarse-textured soil and potable groundwater usage. 
 
We trust this submission meets with your requirements, however if you have any questions please 
contact the undersigned at your convenience. 
 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
 
Scott Llewellyn, B.Sc., P.Geo. 
 
MF/mb/2 
Encl. 
 
 
 
 

http://www.craworld.com/en/




Instructions for completing this checklist

•	 ALL	relevant	Sections	of	the	Environmental	Site	Assessment	for	Limited	Remediation	Checklist	must	be	completed	in	entirety	and	
must	accompany	the	Environmental	Site	Assessment	for	Limited	Remediation	Report.

•	 No	changes	to	the	Environmental	Site	Assessment	for	Limited	Remediation	Checklist	are	allowed

•	 Signatures	on	this	form	are	required	from	the	managing	Site	Professional	and	the	Responsible	Party,	Site	Owner	or		
their	Approved	Agent

•	 All	regulatory	protocols	must	be	followed	and	all	forms/checklists	must	be	completed	separately	for	each	property.	This	means	
that	a	source	property	and	an	impacted	third	party	property	must	have	all	documents	filed	separately.	Once	the	source	property	or	
impacted	third	party	property	is	identified	by	the	check	box	below,	all	subsequent	reference	on	this	form/checklist	are	to	that	site	owner.

•	 Forms/checklists	must	be	complete	prior	to	filing	with	the	Minister	

1 - Site Location and Contact Information

Site	owner	and	details	provided	on	this	form	are	applicable	to	 q  Source	Property	 OR	 q  Impacted	Third	Party	Property

Current Site Owner

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Site Location Site	Address		____________________________________________________ City		___________________

Parcel	Identification	Number	(PID):	___________________________________ Postal	Code		_____________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Approved Agent  (if acting on behalf of the owner)

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Site Professional

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

2 - Environmental Site Assessment (ESA) Requirements for Limited Remediation

Type of Environmental Site Assessment conducted under Limited Remediation
(Check type of ESA completed and complete corresponding section below)

q  L1	ESA	 	 q  L2	ESA	 	 q  L3	ESA	 	

L1 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

Restrictions for use of L1
All	available	records	related	to	known	or	possible	contamination	of	the	property,	must	be	obtained,	reviewed	and	reported,	from	the	
first	known	developed	use	to	the	conclusion	of	the	Phase	1	ESA,	including	the	following

1 Contamination	has	not	extended	below	the	water	table.	All	potential	pathways	in	the	
subsurface	have	been	fully	investigated	to	ensure	contamination	has	not	come	into		
contact	with	groundwater

q

Environmental Site Assessment for 
Limited Remediation Checklist

For	all	sites	undergoing	L1,	L2	or	L3	Limited	Remediation

Environment

Document No.: CHK-200 Page 1 of 5 Revision July 6, 2013

NSE	File	#:

Print Clear Form

✔

Nancy Hazell (416) 442-5008

nancy.hazell@esso.ca (416) 442-5142

64 Mill Lake Road No. 2 Hubbards

60082138 B0J 1T0

Imperial Oil North York

1 Duncan Mill Road M3B 1Z2

Scott Llewellyn (902) 468-1248

sllewellyn@craworld.com (902) 468-2207

Conestoga-Rovers and Associates Ltd. Dartmouth

B3B 1J745 Akerley Boulevard

✔



L1 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

2 Contaminants	listed	in	Section	4.1	b)	of	the	PRO-200,	Environmental Site Assessment for 
Limited Remediation Protocol	exceeding	Tier	1	EQS	criteria	undergoing	remediation	were	
not	present	at	a	depth	greater	than	0.3	m	from	surface

q

3 Contamination	has	not	directly	impacted	a	watercourse,	wetland	or	potable	water	supply q

4 Contamination	has	not	come	in	contact	with	bedrock	on	a	potable	site q

5 Measures	greater	than	short-term	emergency	action	and/or	temporary	excavation	are	not	
required	to	address	vapours	within	a	building

q

Intrusive Investigation

6 All	contamination	has	been	delineated	to	appropriate	Tier	1	EQS	criteria	specified	in	the		
Pro-100,	Notification of Contamination Protocol

q

7 With	the	exception	of	the	evaluation	process	for	inaccessible	soils	below	building	structures	
outlined	in	this	PRO-200,	Environmental Site Assessment for Limited Remediation Protocol,	
including	the	use	of	Tier	2	PSS	tables	where	applicable,	all	contamination	has	been	
remediated	to	appropriate	Tier	1	EQS	criteria

q

8 Confirmatory	soil	samples	have	been	collected	from	the	side	walls	and	floor	of	the	
excavation	in	accordance	with	Table	1	(Confirmatory	Sampling	Requirements)	of	the		
PRO-700,	Confirmation of Remediation Protocol

q

9 Where	contaminated	soil	below	any	part	of	a	building	footprint	has	been	left	in	place,	full	
delineation	of	contamination	and	verification	through	soil	vapour,	sub-slab	or	indoor	air	
sampling	that	the	indoor	air	quality	is	not	affected	above	an	acceptable	level	has	been	completed

q

10 Where	contaminated	soil	has	extended	to	bedrock	on	non-potable	sites	and	no	evidence	
of	free	product	is	present,	the	site	professional	has	used	their	professional	judgement	to	
determine	whether	a	groundwater	assessment	is	required.	In	cases	where	it	is	determined	
that	a	groundwater	assessment	is	not	required,	the	soil	vapour/indoor	air	sampling	
requirements	outlined	in	Section	4.2.3	of	PRO-200,	Environmental Site Assessment for 
Limited Remediation Protocol	have	been	met

q

11 Composite	soil	sampling	procedures	for	volatile	organic	compounds	have	not	been	used q

12 On	sites	where	there	is	a	potable	well	or	spring	supplied	water	source,	the	well	or	spring	has
been	analyzed	for	the	contaminant	being	addressed	in	the	soil

q

13 Evaluation	of	soil	vapour,	sub-slab	or	indoor	air	accomplished	through	the	collection	and	
interpretation	of	empirical	site	data	where	contaminants	in	soil	above	the	Tier	1	EQS,	
(including	soil	above	the	Tier	1	EQS	and	below	the	applicable	Tier	2	PSS)	is	left	below	a	
building	structure

q

14 Evaluation	of	soil	vapour,	sub-slab	or	indoor	air	accomplished	through	the	collection	and	
interpretation	of	empirical	site	data	where	contaminated	soil,	containing	gasoline	or	volatile	
organic	compounds	has	extended	to	bedrock	and	a	groundwater	assessment	has	not	been	
conducted	on	a	non-potable	site.	In	such	instances,	all	buildings	(dwellings)	located	within	
30	meters	of	the	source	have	been	assessed

q

15 Evaluation	of	soil	vapour,	sub-slab	or	indoor	air	accomplished	through	the	collection	and	
interpretation	of	empirical	site	data	where	building(s)	(dwelling(s))	has	a	dirt	floor,	open	
sump,	or	rock	foundation

q

16 Soil	vapour,	sub-slab	and	indoor	air	sampling	work	followed	the	latest	version	of	the	Atlantic	
RBCA	Guidance	for	Soil	Vapour	and	Indoor	Air	Monitoring	Assessments	available	from	the	
Atlantic	RBCA	website	(atlanticrbca.com)

q

17 All	sampling	and	analysis	have	conformed	to	the	laboratory	requirements	identified	in	
Section	4.2.4	of	the	PRO-200,	Environmental Site Assessment for Limited Remediation 
Protocol

q
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L1 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

Reporting
The	environmental	site	assessment,	remedial	action	plan	and	confirmation	report	requirements	of	the	Contaminated Sites  
Regulations	may	be	compiled	and	documented	in	a	single	report	for	an	L1	limited	remediation.	The	time	requirements	specified	in		
the	Contaminated Sites Regulations	must	be	followed.

18 A	cover	page	title	that	identifies	the	site	location,	site	owner(s)	and	site	name,	if	applicable q

19 Project	background	description q

20 Basic	site	information,	including	physical	address,	PID	and	GPS	coordinates	if	available q

21 Summary	of	the	results	and	findings	of	the	L1	ESA q

22 Site	plan(s)	showing	the	site	location,	location	of	sample	points.	All	spatial	information	must	
be	represented	on	a	scaled	diagram

q

23 Results	of	all	analyses	conducted	must	be	displayed	in	a	table	and	compared	to	relevant	
environmental	quality	standards,	with	exceedance	values/data	highlighted

q

24 Interpretation	and	evaluation	of	the	findings	from	the	site	investigation,	which	identify	and	
describe	any	contaminants	found	at	the	site	including	concentrations,	locations,	possible	
sources,	potential	pathways	and	receptors	of	concern

q

25 Clear	and	concise	conclusions	of	the	L1	ESA,	including	a	summary	of	risks	posed	by	
contaminants	remaining	on	site	and	potential	risk	to	receptor(s)	both	on	and	off	the	property

q

26 Recommendations	regarding	risks	posed	by	any	contaminants	remaining	on	site,	and	
recommended	action(s)

q

27 Excavation	practices q

28 Soil	sampling	procedures	used	for	each	contaminant q

29 QA/QC	procedures q

30 Copies	of	laboratory	analytical	data	sheets q

31 Site	professional	sign-off,	with	original	or	electronic	signatures,	and	a	stamp/seal	confirming	
the	findings	and	conclusions	contained	in	the	report

q

L2 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

Restrictions for use of L2 ESA

1 Contamination	associated	with	a	known	release	or	event	from	a	single	source q

Intrusive Investigation

2 Soil	sampling	conducted	at	source	area q

3 Groundwater	flow	direction,	velocity,	hydraulic	gradient,	and	elevation	has	been	evaluated	by	
the	placement	of	at	least	3	drilled	boreholes	and	the	installation	of	monitoring	wells	within	
the	boreholes

q

4 Determination	has	been	made	whether	free	product	in	soil	or	groundwater	exist	at	the	site q

5 Horizontal	extent	of	soil	contamination	on	and	off	the	property,	for	each	contaminant	has	
been	determined	and	described	in	text	and	on	a	graphical	site	plan

q

6 The	estimated	area	of	soil	contamination	exceeding	applicable	environmental	quality	
standards	on	and	off	the	property	have	been	calculated	for	each	contaminant

q

7 The	vertical	extent	of	soil	contamination	on	and	off	the	property	has	been	determined,	
including	the	maximum	depth	at	which	contamination	was	identified,	and	confirmation	that	
the	vertical	depth	of	contamination	has	been	determined,	using	site	profiles	as	appropriate

q
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L2 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

8 The	horizontal	and	vertical	extent	of	groundwater	contamination,	exceeding	applicable	
environmental	quality	standards	has	been	determined,	on	and	off	the	property	for	each	
contaminant,	and	is	described	in	text	and	on	a	graphical	site	plan

q

9 Any	sediment	or	surface	water	contamination,	exceeding	applicable	environmental	quality	
standards	has	been	determined,	on	and	off	the	property	for	each	contaminant,	and	is	described	
on	a	graphical	site	plan,	if	applicable

q

10 A	description	of	regional	drainage,	geology	and	hydrogeology	has	been	provided q

11 A	description	of	local	drainage,	geology,	hydrogeology,	and	water	use	(obtained	through	
nonintrusive	site	inspection,	intrusive	site	investigation	and	available	site	information)	has	
been	provided

q

12 Laboratories	that	have	performed	analysis	are	accredited	to	ISO/IEC	17025	standards	
(and	subsequent	revisions)	by	the	Standards	Council	of	Canada	(SCC)	or	the	Canadian	
Association	of	Laboratory	Accreditation	Inc.	(CALA)

q

13 All	sampling	and	analysis	has	been	conducted	in	accordance	with	laboratory-approved	
recommendations	concerning	sample	containers,	storage	and	preservation

q

14 Appropriate	laboratory	analytical	methods	have	been	used	to	ensure	adequate	conformance	
to	data	quality	objectives,	assessment	endpoints	(ecological	or	human	health)	and	method/
reportable	detection	limits

q

Reporting

15 A	cover	page	title	that	identifies	a	L2	ESA,	the	site	location,	site	owner(s)	and	site	name,		
if	applicable

q

16 Project	background	description q

17 Basic	site	information,	including	physical	address,	PID	and	GPS	coordinates	if	available q

18 Summary	of	all	preliminary	work	and	field	activities	conducted	at	the	site	as	part	of	the	
Limited	Phase	2	ESA	program

q

19 Conceptual	site	model	which	represent	an	understanding	of	the	site	characteristics,	
including	expected	locations	of	contaminants,	likely	contaminant	transport	mechanisms,	and	
the	existence	of	potentially	preferential	pathways	for	contaminant	transport	to	receptors

q

20 A	description	of	geological,	hydrogeological	and	hydrological	information	as	required	by	this	
PRO-200,	Environmental Site Assessment for Limited Remediation Protocol

q

21 Site	plans	showing	the	site	location,	location	of	sample	points,	groundwater	elevation	maps,	
and	location(s)	of	samples	exceeding	the	applicable	regulatory	criteria.	Locations	where	
contaminant	concentrations	exceed	background	values	should	also	be	identified.	All	spatial	
information	must	be	represented	on	a	scaled	diagram

q

22 Results	of	all	analyses	conducted	must	be	displayed	in	a	table	and	compared	to	relevant	
environmental	quality	standards,	with	exceedance	values/data	highlighted

q

23 Interpretation	and	evaluation	of	the	findings	from	the	site	investigation,	which	identify	and	
describe	any	contaminants	found	at	the	site	including	concentrations,	locations,	source,	
potential	pathways	and	receptors	of	concern

q

24 Clear	and	concise	conclusions	of	the	Limited	Phase	2	ESA,	including	a	summary	of	risks	
posed	by	contaminants	remaining	on	site	and	potential	risk	to	receptor(s)	both	on	and		
off	the	property

q

25 Recommendations	regarding	risks	posed	by	any	contaminants	remaining	on	site,	and
recommended	action(s)

q

26 A	list	of	any	references	and	supporting	documentation	used	in	the	preparation	of	the	Limited	
Phase	2	ESA	report

q

27 Complete	test	pit,	borehole	stratigraphic,	and	monitoring	well	installation	logs q

28 Borehole	drilling	practices q

29 Excavation	practices q

Environmental Site Assessment for 
Limited Remediation ChecklistEnvironment
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L2 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the PRO-200, Environmental Site Assessment for 
Limited Remediation Protocol.

Yes Section Page
Number

30 Soil	sampling	procedures	used	for	each	contaminant q

31 Monitoring	well	installation,	development	and	groundwater	sampling	procedures q

32 QA/QC	procedures q

33 Copies	of	laboratory	analytical	data	sheets q

34 Site	professional	sign-off,	with	original	or	electronic	signatures,	and	a	stamp/seal	confirming	
the	findings	and	conclusions	contained	in	the	report

q

L3 Environmental Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all work 
has been completed in accordance with the Environmental Site Assessment for Limited  
Remediation Protocol.

Yes Section Page
Number

Investigation

1 Phase	1	ESA	conducted	in	accordance	with	PRO-300,	Phase 1 ESA Protocol
Phase	2	ESA	conducted	in	accordance	with	PRO-400,	Phase 2 ESA Protocol

q

Reporting

2 Phase	1	ESA	reporting	requirements	completed	in	accordance	with	PRO-300,		
Phase 1 ESA Protocol

q

3 CHK-300,	Phase	1	ESA	checklist	has	been	completed	and	appended	to	this	checklist q

4 Phase	2	ESA	reporting	requirements	conducted	in	accordance	with	PRO-400,		
Phase 2 ESA Protocol

q

5 CHK-400,	Phase	2	ESA	checklist	has	been	completed	and	appended	to	this	checklist q

3 - Declaration

Site Professional Declaration

I	acknowledge	it	is	an	offence	under	Section	158	of	the	Environment Act	to	provide	false	or	misleading	information,	and	confirm	to	
the	best	of	my	knowledge	and	belief	the	information	provided	in	this	form	and	supporting	documentation	is	true	and	accurate	and	
complies	with	the	relevant	provisions	of	the	Environment Act	and	Contaminated Sites Regulations.

Name	(Print)	__________________________________________	 Professional	Registration	Number/Stamp	_________________

Signature	 __________________________________________	 Date	 _______________________
	 Site	Professional	 	 MM/DD/YYYY

Declaration of Responsible Party, Site Owner or Approved Agent

I	acknowledge	that	the	above	Site	Professional	has	been	engaged	and	acts	on	my	behalf		
[or,	on	behalf	of	_____________________________________	(insert name of site owner)]	in	preparing	this	Enivronmental	Site		
Assessment	for	Limited	Remediation	Checklist.

All	impacted,	or	potentially	impacted,	third-party	property	owners	have	been	formally	notified	according	to	provincial	requirements	of	
any	contaminants	migrating,	or	likely	to	migrate	off-site

Name	(Print, indicate if Approved Agent)		__________________________________________	 Signature	__________________________

Address	______________________________________________________________	 Date	 _____________________________
	 	 	 MM/DD/YYYY

Return completed form and associated documents to Regional Office.
To	find	your	Regional	Office	go	online	at	http://www.gov.ns.ca/nse/dept/division.emc.asp#central	or	call	1-877-936-8476

Environmental Site Assessment for 
Limited Remediation ChecklistEnvironment
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Instructions for completing this checklist

•	 ALL	relevant	Sections	of	the	Phase	1	Environmental	Site	Assessment	Checklist	must	be	completed	in	entirety	and	must	accompany	
the	Phase	1	Environmental	Site	Assessment	(ESA)	Report

•	 No	changes	to	the	Phase	1	ESA	Checklist	are	allowed

•	 Signatures	on	this	form	are	required	from	the	managing	Site	Professional	and	the	Responsible	Party,	Site	Owner	or		
their	Approved	Agent

•	 All	regulatory	protocols	must	be	followed	and	all	forms/checklists	must	be	completed	separately	for	each	property.	This	means	
that	a	source	property	and	an	impacted	third	party	property	must	have	all	documents	filed	separately.	Once	the	source	property	or	
impacted	third	party	property	is	identified	by	the	check	box	below,	all	subsequent	reference	on	this	form/checklist	are	to	that	site	owner.

•	 Forms/checklists	must	be	complete	prior	to	filing	with	the	Minister	

1 - Site Location and Contact Information

Site	owner	and	details	provided	on	this	form	are	applicable	to	 q  Source	Property	 OR	 q  Impacted	Third	Party	Property

Current Site Owner

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Site Location Site	Address		____________________________________________________ City		___________________

Parcel	Identification	Number	(PID):	___________________________________ Postal	Code		_____________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Approved Agent  (if acting on the behalf of the owner)

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Site Professional

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

2 - Site Assessment Requirements

Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-300, Phase 1 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

Records Review
All	available	records	related	to	known	or	possible	contamination	of	the	property,	must	be	obtained,	reviewed	and	reported,	from	the	
first	known	developed	use	to	the	conclusion	of	the	Phase	1	ESA,	including	the	following

1 Owner	names	and	dates	of	ownership	for	the	property	based	on	a	search	of	the	property	that	
commences	with	the	date	of	the	first	known	developed	use	of	the	property

q

2 Any	operators,	leases,	or	tenants	of	the	property	owner,	and	a	description	of	any	operations	
or	use	of	the	property

q

3 Aerial	photographs	that	illustrate	as	much	as	possible	the	period	from	the	study	area’s	first	
developed	use	to	the	time	of	the	Phase	1	ESA

q

4 Site	and	building	plans	of	past	and	existing	property	use,	including	fire	insurance	records,	
municipal	land	use	plans,	and	any	other	information	that	may	be	available	from	historically	
archived	sources

q

Phase 1 Environmental Site Assessment Checklist
For	all	sites	undergoing	Full	Property	Remediation	and	L3	sites	undergoing	Limited	RemediationEnvironment
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Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-300, Phase 1 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

5 Maps	and	reports	that	provide	regional	information	concerning	geological	conditions		
pertaining	to	the	type	of	soil	and	bedrock	in	the	area	where	the	property	is	located

q

6 Topographic	maps q

7 Environmental	site	assessment	reports,	or	previously	completed	Phase	1	ESA	reports q

8 Contaminated	site	remediation	reports,	including	remedial	action	plans q

9 Reports	prepared	in	response	to	an	order	or	directive	of	an	inspector,	administrator	or		
the	Minister

q

10 Environmental	records	obtained	from	government	sources,	including	municipal,	provincial	
or	federal	authorities	and	regulatory	agencies

q

11 Drilled	well	reports q

12 Any	other	reports,	including	releases	and	spills	relating	to	the	presence	of	a	contaminant	on,	
in	or	under	the	property,	or	the	existence	of	an	area	of	potential	environmental	concern	that	
may	or	has	caused	contamination	of	the	property

q

13 Subsurface	utility	locations q

14 Hydraulic	lift	locations q

15 Any	inventories	of	chemicals,	chemical	usage	and	chemical	storage	areas	that	have	or		
may	have	caused	contamination,	including	material	safety	data	sheets

q

16 Any	records	of	above	ground	storage	tanks	and	underground	storage	tanks q

17 Any	details	of	oil/water	separators	at	the	property	including	for	each	separator	the	location,
installation	date,	source	of	incoming	liquid	and	effluent	discharge	location

q

18 All	vehicle	and	equipment	maintenance	areas,	including	the	locations	of	maintenance,	fluid	
storage,	and	waste	storage	areas

q

19 Details	of	all	spills	including	the	dates,	locations,	materials	involved,	and	volumes	of	material	
spilled

q

20 Details	of	liquid	discharge	points	such	as	water	and	French	drains,	including	locations q

21 Any	process	or	property	use	related	documents	that	may	relate	to	potential	or	actual	
contamination,	including	waste	management	records,	environmental	monitoring	data	and	
environmental	management	system	records

q

22 Available	records	have	been	obtained,	reviewed	and	reported	for	properties	immediately	
adjacent	to	the	subject	property,	or	otherwise	as	determined	and	documented.	Available	
records,	including:	aerial	photographs,	publically	available	municipal	land	use	records	
and	fire	insurance	plans,	current	and	past	ownership	information	related	to	property	
use,	environmental	records,	including	drilled	water	supply	(well	records),	obtained	from	
government	sources,	including	municipal,	provincial	or	federal	authorities	and	regulatory	
agencies.	environmental	management	system	records

q

23 All	sources	of	information	obtained	and	reviewed	as	part	of	the	records	review	component	
must	be	documented	have	been	included	in	the	Phase	1	ESA	report,	including	sources	
checked	that	provided	no	relevant	information

q

Site Visit
A	site	visit	has	been	conducted	as	part	of	a	Phase	1	ESA	to	assess,	document,	collect	and	report	on	the	following,	as	a	minimum

24 Photographs	of	the	property	and	surrounding	properties	in	all	directions,	including	a	written	
description	of	the	photographs,	with	reference	to	any	relevant	interior	or	exterior	structures	or	
infrastructure	on	the	property	that	may	relate	to	potential	or	actual	contamination	of	the	site

q

25 Confirmation	of	property	land	use	and	immediate	surrounding	land	use,	structures	present	
on	the	property	and	their	general	location,	and	relevant	site	features,	including	a	description	
of	any	drinking	water	supplies,	watercourses	present	on	site,	and	surface	water	drainage	
from	the	property,	including	storm	water	drainage

q

26 Topographic	conditions	on	and	off	the	property	have	been	observed	and	noted,	including	the	
site	gradient,	direction,	and	the	type	of	vegetation	or	ground	cover	on	the	property

q

27 Confirmation	of	water	supply	location	and	condition q
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Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-300, Phase 1 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

28 Confirmation	of	the	location	and	condition	of	structures	used	for	any	previous	environmental	
activity	including	monitoring	wells,	remediation	wells,	in-situ	treatment	zones	and	vapour	
extraction	systems

q

29 Confirmation	of	the	location	and	condition	of	any	previous	remediation	excavations	and		
soil	removal

q

30 Presence	of	any	open	subsurface	features	such	as	lagoons,	pits,	trenches	and	excavations q

31 If	known,	details	of	all	storage	tanks	and	containers,	above	and	below	ground	at	the	
property,	including	the	material	and	method	of	construction	of	each,	age,	contents	and	
volume,	and	whether	the	tank	or	container	is	in	use	or	not

q

32 Confirmation	and	approximate	location	of	underground	utility	and	service	corridors,	
including	sumps	and	floor	drains,	sewer,	water,	electrical	or	gas	lines,	and	telephone/fibre	
optic	infrastructure	located	on,	in	or	under	the	property

q

33 Areas	of	stained	soil,	vegetation	or	pavement q

34 Stressed	vegetation q

35 Areas	where	fill	and	debris	materials	appear	to	have	been	placed	or	graded q

36 Potentially	contaminating	activity q

37 Details	of	any	unidentified	substances	found	at	the	property,	including	container	type,	
volume	and	physical	state	(solids	or	liquids)

q

38 Hazardous	materials	present	on	the	property q

39 Presence	of	odours	detected	during	the	site	visit	that	may	be	related	to	the	property	and	
potential	for	contamination

q

40 Any	limitations	related	to	visual	observations,	including	obstructions	related	to	buildings,	
site	features,	safety	issues	impeding	access,	and	weather	related	conditions	affecting	
visibility	and	ground	cover	at	the	time	of	the	site	visit

q

41 Confirmation	of	other	significant	information	arising	from	the	review	of	available	records q

Interviews

42 A	list	of	all	persons	identified	to	be	interviewed	and	their	current	status	or		
connection	with	the	property	in	question

q

43 A	list	of	those	persons	identified	but	not	interviewed,	with	reasons	why	they		
were	not	interviewed

q

Reporting
Information	obtained	from	the	records	review,	site	visit,	and	interviews	has	been	summarized	in	a	final	report	which	provides		
the	following:

44 All	the	relevant	findings	consistent	with	the	requirements	of	the	Phase	1	ESA	and	presents	
these	in	a	clear,	organized	manner	that	identifies	the	potential	or	actual	contamination	of	the	
property,	supported	by	the	rationale	and	basis

q

45 The	potential	or	actual	chemicals	of	concern	and	affected	media	identified	at	the	property q

46 A	distinguishing	of	factual	information	from	professional	opinion q

47 The	identification	of	the	potential	or	actual	contamination	of	the	property,	supported	by		
the	rationale

q

48 The	identification	of	the	potential	or	actual	chemicals	of	concern	and	affected	media	at		
the	property

q

49 All	limitations	to	carrying	out	and	fulfilling	the	requirements	of	performing	the	Phase	1	
ESA	in	accordance	with	PRO-300,	Phase 1 ESA  Protocol,	including:	a	description	of	the	
limitation	related	to	the	requirement,	the	rationale	for	not	fulfilling	the	requirement	and	the	
significance	of	the	limitation	related	to	the	findings

q
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3 - Declarations

Site Professional Declaration

I	acknowledge	it	is	an	offence	under	Section	158	of	the	Environment Act	to	provide	false	or	misleading	information,	and	confirm	to		
the	best	of	my	knowledge	and	belief	the	information	provided	in	this	form	and	supporting	documentation	is	true	and	accurate	and	
complies	with	the	relevant	provisions	of	the	Environment Act	and	Contaminated Sites Regulations.

Name	(Print)	__________________________________________	 Professional	Registration	Number/Stamp	_________________

Signature	 __________________________________________	 Date	 _______________________
	 Site	Professional	 	 MM/DD/YYYY

Declaration of Responsible Party, Site Owner or Approved Agent

I	acknowledge	that	the	above	Site	Professional	has	been	engaged	and	acts	on	my	behalf		
[or,	on	behalf	of	_____________________________________	(insert name of site owner)]	in	preparing	this	Phase	1	ESA	Checklist.

All	impacted,	or	potentially	impacted,	third-party	property	owners	have	been	formally	notified	according	to	provincial	requirements	of	
any	contaminants	migrating,	or	likely	to	migrate	off-site

Name	(Print, indicate if Approved Agent)		__________________________________________	 Signature	__________________________

Address	______________________________________________________________	 Date	 _____________________________
	 	 	 MM/DD/YYYY

Return completed form and associated documents to Regional Office.
To	find	your	Regional	Office	go	online	at	http://www.gov.ns.ca/nse/dept/division.emc.asp#central	or	call	1-877-936-8476
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Instructions for completing this checklist

•	 ALL	relevant	Sections	of	the	Phase	2	Environmental	Site	Assessment	Checklist	must	be	completed	in	entirety	and	must	accompany	
the	Phase	2	Environmental	Site	Assessment	(ESA)	Report

•	 No	changes	to	the	Phase	2	ESA	Checklist	are	allowed

•	 Signatures	on	this	form	are	required	from	the	managing	Site	Professional	and	the	Responsible	Party,	Site	Owner	or		
their	Approved	Agent

•	 All	regulatory	protocols	must	be	followed	and	all	forms/checklists	must	be	completed	separately	for	each	property.	This	means	
that	a	source	property	and	an	impacted	third	party	property	must	have	all	documents	filed	separately.	Once	the	source	property	or	
impacted	third	party	property	is	identified	by	the	check	box	below,	all	subsequent	reference	on	this	form/checklist	are	to	that	site	owner.

•	 Forms/checklists	must	be	complete	prior	to	filing	with	the	Minister	

1 - Site Location and Contact Information

Site	owner	and	details	provided	on	this	form	are	applicable	to	 q  Source	Property	 OR	 q  Impacted	Third	Party	Property

Current Site Owner

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Site Location Site	Address		____________________________________________________ City		___________________

Parcel	Identification	Number	(PID):	___________________________________ Postal	Code		_____________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Approved Agent  (if acting on the behalf of the owner)

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

Site Professional

Contact Information Name		 _________________________________________________________ Phone		_________________

Email		__________________________________________________________ Fax		 ___________________

Mailing Address Company	Name	__________________________________________________ City		___________________

Address	________________________________________________________ Postal	Code		_____________

2 - Site Assessment Requirements

Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-400, Phase 2 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

Intrusive Investigation

1 Soil	sampling	conducted	at	each	potential	source	area q

2 Groundwater	flow	direction,	velocity,	hydraulic	gradient,	and	elevation	has	been	evaluated	by	
the	placement	of	at	least	3	drilled	boreholes	and	the	installation	of	monitoring	wells	within	
the	boreholes.

q

3 Determination	has	been	made	whether	free	product	in	soil	or	groundwater	exist	at	the	site q

4 Horizontal	extent	of	soil	contamination	on	and	off	the	property,	for	each	contaminant	has	
been	determined	and	described	in	text	and	on	a	graphical	site	plan

q

Phase 2 Environmental Site Assessment Checklist
For	all	sites	undergoing	Full	Property	Remediation	and	L3	sites	undergoing	Limited	RemediationEnvironment
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Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-400, Phase 2 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

5 The	estimated	area	of	soil	contamination	exceeding	applicable	environmental	quality	
standards	on	and	off	the	property	have	been	calculated	for	each	contaminant

q

6 The	vertical	extent	of	soil	contamination	on	and	off	the	property	has	been	determined,	
including	the	maximum	depth	at	which	contamination	was	identified,	and	confirmation	that	
the	vertical	depth	of	contamination	has	been	determined,	using	site	profiles	as	appropriate

q

7 The	horizontal	and	vertical	extent	of	groundwater	contamination,	exceeding	applicable	
environmental	quality	standards	has	been	determined,	on	and	off	the	property	for	each	
contaminant,	and	is	described	in	text	and	on	a	graphical	site	plan

q

8 Any	sediment	or	surface	water	contamination,	exceeding	applicable	environmental	quality	
standards	has	been	determined,	on	and	off	the	property	for	each	contaminant,	and	is	
described	on	a	graphical	site	plan,	if	applicable

q

9 A	description	of	regional	drainage,	geology	and	hydrogeology	has	been	provided q

10 A	description	of	local	drainage,	geology,	hydrogeology,	and	water	use	(obtained	through	
non-intrusive	site	inspection,	intrusive	site	investigation	and	available	site	information)	has	
been	provided

q

11 Laboratories	that	have	performed	analysis	are	accredited	to	ISO/IEC	17025	standards	
(and	subsequent	revisions)	by	the	Standards	Council	of	Canada	(SCC)	or	the	Canadian	
Association	of	Laboratory	Accreditation	Inc.	(CALA)

q

12 All	sampling	and	analysis	has	been	conducted	in	accordance	with	laboratory-approved	
recommendations	concerning	sample	containers,	storage	and	preservation

q

13 Appropriate	laboratory	analytical	methods	have	been	used	to	ensure	adequate	conformance	
to	data	quality	objectives,	assessment	endpoints	(ecological	or	human	health)	and	method/
reportable	detection	limits

q

Reporting

14 A	cover	page	title	that	identifies	a	Phase	2	ESA,	the	site	location,	site	owner(s)	and	site	
name,	if	applicable

q

15 Project	background	description q

16 Basic	site	information,	including	physical	address,	PID	and	GPS	coordinates	if	available q

17 Summary	of	the	results	and	findings	of	the	Phase	1	ESA q

18 Summary	of	all	preliminary	work	and	field	activities	conducted	at	the	site	as	part	of	the	
Phase	2	ESA	program

q

19 Conceptual	site	model	which	represent	an	understanding	of	the	site	characteristics,	
including	expected	locations	of	contaminants,	likely	contaminant	transport	mechanisms,	and	
the	existence	of	potentially	preferential	pathways	for	contaminant	transport	to	receptors

q

20 A	description	of	geological,	hydrogeological	and	hydrological	information	as	required	by		
this	protocol

q

21 The	choice	and	rationale	for	the	sampling	program,	including	a	technical	summary	of	areas	
and	compounds	of	concern	resulting	from	the	Phase	1	ESA

q

22 Site	plans	showing	the	site	location,	location	of	sample	points,	groundwater	elevation	maps,	
and	location(s)	of	samples	exceeding	the	applicable	regulatory	criteria.	Locations	where	
contaminant	concentrations	exceed	background	values	should	also	be	identified.	All	spatial	
information	must	be	represented	on	a	scaled	diagram

q

23 Results	of	all	analyses	conducted	must	be	displayed	in	a	table	and	compared	to	relevant	
environmental	quality	standards,	with	exceedance	values/data	highlighted

q

24 Interpretation	and	evaluation	of	the	findings	from	the	site	investigation,	which	identify	and	
describe	any	contaminants	found	at	the	site	including	concentrations,	locations,	possible	
sources,	potential	pathways	and	receptors	of	concern

q

25 Clear	and	concise	conclusions	of	the	Phase	2	ESA,	including	a	summary	of	risks	posed	by	
contaminants	remaining	on	site	and	potential	risk	to	receptor(s)	both	on	and	off	the	property

q

26 A	list	of	any	references	and	supporting	documentation	used	in	the	preparation	of	the		
Phase	2	ESA	report

q
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Site Assessment Requirements Supporting
Information 

provided

Reference 
Document

Confirm the following information has been submitted to the Department. Indicate Report and 
Page Number where information is documented. The Site Professional must ensure all  
work has been completed in accordance with PRO-400, Phase 2 Environmental Site  
Assessment Protocol.

Yes Section Page
Number

27 Complete	test	pit,	borehole	stratigraphic,	and	monitoring	well	installation	logs q

28 Borehole	drilling	practices q

29 Excavation	practices q

30 Soil	sampling	procedures	used	for	each	contaminant q

31 Monitoring	well	installation,	development	and	groundwater	sampling	procedures q

32 QA/QC	procedures q

33 Copies	of	laboratory	analytical	data	sheets q

34 Site	professional	sign-off,	with	original	or	electronic	signatures,	and	a	stamp/seal	confirming	
the	findings	and	conclusions	contained	in	the	report

q

3 - Declarations

Site Professional Declaration

I	acknowledge	it	is	an	offence	under	Section	158	of	the	Environment Act	to	provide	false	or	misleading	information,	and	confirm	to	
the	best	of	my	knowledge	and	belief	the	information	provided	in	this	form	and	supporting	documentation	is	true	and	accurate	and	
complies	with	the	relevant	provisions	of	the	Environment Act	and	Contaminated Sites Regulations.

Name	(Print)	__________________________________________	 Professional	Registration	Number/Stamp	_________________

Signature	 __________________________________________	 Date	 _______________________
	 Site	Professional	 	 MM/DD/YYYY

Declaration of Responsible Party, Site Owner or Approved Agent

I	acknowledge	that	the	above	Site	Professional	has	been	engaged	and	acts	on	my	behalf		
[or,	on	behalf	of	_____________________________________	(insert name of site owner)]	in	preparing	this	Phase	2	ESA	Checklist.

All	impacted,	or	potentially	impacted,	third-party	property	owners	have	been	formally	notified	according	to	provincial	requirements	of	
any	contaminants	migrating,	or	likely	to	migrate	off-site

Name	(Print, indicate if Approved Agent)		__________________________________________	 Signature	__________________________

Address	______________________________________________________________	 Date	 _____________________________
	 	 	 MM/DD/YYYY

Return completed form and associated documents to Regional Office.
To	find	your	Regional	Office	go	online	at	http://www.gov.ns.ca/nse/dept/division.emc.asp#central	or	call	1-877-936-8476
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45 Akerley Boulevard 
Dartmouth, Nova Scotia   B3B 1J7 
Telephone:  (902) 468-1248 Fax:  (902) 468-2207 
www.CRAworld.com  

 

 
NOTICE:  ACCESS TO INFORMATION ACT 

These documents and the information contained in them are the property of Imperial Oil and any disclosure of same is 
governed by the provision of each of the applicable provincial or territorial Freedom of Information legislation, the Privacy Act 
(Canada) 1980-81-82-83, c.111 Sch. II "1", and the Access to Information Act (Canada) 1980-81-82-83, c.111, Sch I "1", as such 
legislation may be amended or replaced from time to time. 

THIS REPORT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE REPORT AND THIRD PARTY RELIANCE 
 

Worldwide Engineering, Environmental, Construction, and IT Services 

June 1, 2015 Reference No. 087042-01-15 
 
 
Imperial Oil Environmental Services 
600 Pleasant Street 
Dartmouth, Nova Scotia   B2Y 3A7 
 
Title:  2015 Groundwater Monitoring and Sampling Data Package – On-Site 
Site Address: 64 Mill Lake Road, No. 2, Hubbards, Nova Scotia 
SAP Site Location Number:  88000331 
Facility Type:  Former Imperial Bulk Plant 
Limitation of Liability, Scope of Report and Third Party Reliance:  Appendix A 
Sampling Events:  May 2015 
 
Scope of Work 

• Monitor all accessible monitoring wells for subsurface vapour concentrations, water levels 
and the presence or absence of free product. 

• Collect groundwater samples from all accessible wells for laboratory analysis of benzene, 
toluene, ethylbenzene and xylenes (BTEX) and petroleum hydrocarbon (PHC) fractions. 

• Collect groundwater samples from select wells for laboratory analysis of polycyclic aromatic 
hydrocarbons (PAH) and select metals. 

• Compare the groundwater analytical results to the applicable criteria.  For this Site, criteria 
concerning coarse-grained soils and commercial land use with potable groundwater were 
used.   

 
Results 

• Groundwater Monitoring (Date; Stratigraphic Unit; Depth to Groundwater Range; 
Groundwater Direction) 
o May 1, 2015; shallow overburden; 1.10 mbtr to 1.62 mbtr; northeast (Table 1) 

 
• Monitoring Well Headspace Vapour (Date; Range) 

o May 1, 2015; <5 ppmv (Table 1) 
 
• Free Product Occurrence (Date; Observations) 

o May 1, 2015; no measurable free product (Table 1 and Figure 4) 

http://www.craworld.com/en/
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• Groundwater Analytical Exceedances (Date: Wells) 

o May 1, 2015; no measureable exceedances (Tables 2-4 and Figures 4-6) 
 
Methodology 

Subsurface Vapour Concentrations 

Immediately after removing the well caps, the maximum subsurface vapour concentrations in 
the wells were measured using a RKI Eagle™ combustible gas detector that was operated in 
methane elimination mode.  The collection tube of the RKI Eagle™ was inserted into the riser 
pipes and the peak instrument reading recorded. 
 
Combustible Gas Detector Calibrations 

The RKI Eagle™ calibration was checked daily in the field, by checking the instrument response 
against a nominal 40% lower explosive limit (% LEL) concentration standard of n-hexane, 
delivered at the operational flow rate of the instrument.  If the instrument reading was within 
±10% of the gas standard value, then the instrument was deemed to be calibrated.  However, if 
the reading was greater than ±10% of the gas standard value, then the instrument calibration 
was adjusted in the field until the instrument read within ±10% of the gas standard. 
 
Depth to Groundwater and Free Product Thickness 

The depths to the water table and presence or absence of free product in the wells were 
determined with a Solinst electronic interface probe (Model 122) that was cleaned with a 
non-toxic, biodegradable cleaner/degreaser, then rinsed with clean tap water between 
monitoring wells. 
 
Purge Sampling Methodology 

The monitoring wells were sampled utilizing the purge sampling methodology which includes 
the removal of three well volumes using dedicated polyethylene tubing and foot valve from 
each well prior to sampling.  The purging procedure is intended to obtain a representative 
sample of formation groundwater and is the accepted sampling procedure by the Nova Scotia 
Environment (NSE), and generally accepted industry practices.  All groundwater samples were 
collected using polyethylene tubing with foot valves or bailers that are individually dedicated to 
each monitoring well. 
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Laboratory Analysis of Samples 

Samples were collected in the appropriate sample containers, using the appropriate 
preservatives.  All sample bottles were supplied by the laboratory.  The groundwater samples 
were placed in coolers with ice immediately after they were collected.  The samples were 
submitted to the Maxxam Analytics Inc. laboratory in Bedford, Nova Scotia.  Maxxam is 
accredited by the Standards Council of Canada (SCC).  Analytical methods used are referenced 
in the certificates of analysis presented in Appendix B. 
 
Quality Assurance and Quality Control Results 

The laboratory and field OA/QC discussions are presented in Appendix C.  In summary, no 
QA/QC issues were identified that would materially affect the overall conclusions of the 
groundwater monitoring and sampling assessment presented in this report. 
 
Closure 

We trust the foregoing Information is satisfactory for your requirements.  If you have any 
questions or concerns, please do not hesitate to contact the undersigned. 
 
 
Yours truly, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 
 
 
         
Jeffery Veniot C.E.T.      Scott Llewellyn P. Geo. 
Author  Reviewer 
 
JV/mb/4 
Encl. 
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MONITOR WELL 
ID

TOP OF PIPE 
ELEVATION 1 (m)

GROUND
SURFACE

ELEVATION1

(m)  

SCREEN
INTERVAL

(mbgs)  

DATE
(yyyy/mm/dd)  

SUBSURFACE
VAPOUR

CONCENTRATIONS2  

FREE PRODUCT
THICKNESSES

(mm)  

POTENTIO-METRIC
DEPTH3

(mbtr)  

POTENTIO-METRIC
ELEVATION1, 3

(mald)  

MW1 57.37 56.26 1.6-4.6 2015/05/01 <5 nd 1.48 55.88*

MW2 57.04 56.12 1.6-4.6 2015/05/01 <5 nd 1.42 55.62*

MW3 56.56 55.75 1.6-4.6 2015/05/01 <5 nd 1.33 55.22*

MW4 56.20 55.53 1.6-4.6 2015/05/01 <5 nd 1.38 54.82*

MW5 56.25 55.73 1.6-6.1 2015/05/01 <5 nd 1.62 54.63*

MW6 56.92 55.85 1.6-4.6 2015/05/01 <5 nd 1.10 55.82*

2 - ppmv if not indicated, or %LEL if indicated 

3 - Calculated using product thicknesses corrected by a specific gravity of 0.75 g/cm3

m - metres

mm - millimetres

mbgs - metres below ground surface

mbtr - metres below top of riser

nd - Not Detected

TABLE 1

GROUNDWATER MONITORING RESULTS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

* - Water level above top of screen

1 - Relative elevations were determined using a local benchmark (power pole across the street) having an assumed elevation of 54.928 metres above local datum (mald).
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SAMPLE LOCATIONS MW1 MW1 MW2 MW3 MWA MW4

Lab Duplicate Field Duplicate

of MW3

Maxxam ID  AFJ889 AFJ889 AFJ890 AFJ891 AFJ895 AFJ892
Date Sampled (yyyy/mm/dd) 2015/05/01 2015/05/01 2015/05/01 2015/05/01 2015/05/01 2015/05/01

 PARAMETERS  RDL

 Benzene  0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.005

 Toluene  0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.024

 Ethylbenzene  0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016

 Total Xylenes  0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.002

 Petroleum Hydrocarbons (C6 - C10)  0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA

 Petroleum Hydrocarbons (>C10 - C16)  0.05 <0.050 <0.050 <0.050 <0.050 <0.050 NA

 Petroleum Hydrocarbons (>C16 - C21)  0.05 <0.050 <0.050 <0.050 <0.050 <0.050 NA

 Petroleum Hydrocarbons (>C21 - C32)  0.1 <0.10 <0.10 <0.10 <0.10 <0.10 NA
 Petroleum Hydrocarbons (Modified TPH) 0.1 <0.10(2) <0.10(2) <0.10(2) <0.10(2) <0.10(2) 4.4/3.2/7.8

RDL - Reporting Detection Limit

NA - Not Applicable

"-" - Not analyzed

Results for all parameters are reported in milligrams per litre (mg/L)

MTPH - Modified Total Petroleum Hydrocarbons

"(1)" - MTPH result is compared to gasoline fraction criteria of 4.4 mg/L.

"(2)" - MTPH result is compared to diesel fraction criteria of 3.2 mg/L.

"(3)" - MTPH result is compared to lube oil fraction criteria of 7.8 mg/L.

BOLD - Exceeds applicable standard

64 Mill Lake Road No. 2, Hubbards, Nova Scotia

"a" - Analyses are compared to the Nova Scotia Environment (NSE) Tier I Environmental Quality Standards (EQS) for a commercial property with coarse grained/textured soil and potable groundwater

TABLE 2

GROUNDWATER ANALYTICAL RESULTS- SCREENING FOR HUMAN HEALTH

Criteria a

PETROLEUM HYDROCARBON PARAMETERS
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SAMPLE LOCATIONS MW5 MW5 MW6

Lab Duplicate

Maxxam ID  AFJ893 AFJ893 AFJ894
Date Sampled (yyyy/mm/dd) 2015/05/01 2015/05/01 2015/05/01

 PARAMETERS  RDL

 Benzene  0.001 <0.0010 <0.0010 0.005
 Toluene  0.001 <0.0010 <0.0010 0.024
 Ethylbenzene  0.001 <0.0010 <0.0010 0.0016
 Total Xylenes  0.002 <0.0020 <0.0020 0.02
 Petroleum Hydrocarbons (C6 - C10)  0.01 <0.010 <0.010 NA
 Petroleum Hydrocarbons (>C10 - C16)  0.05 <0.050 <0.050 0.29 NA
 Petroleum Hydrocarbons (>C16 - C21)  0.05 <0.050 <0.050 0.11 NA
 Petroleum Hydrocarbons (>C21 - C32)  0.1 <0.10 <0.10 <0.10 NA
 Petroleum Hydrocarbons (Modified TPH) 0.1 <0.10(2) 0.40(2) 4.4/3.2/7.8

RDL - Reporting Detection Limit

NA - Not Applicable

"-" - Not analyzed

Results for all parameters are reported in milligrams per litre (mg/L)

MTPH - Modified Total Petroleum Hydrocarbons

"(1)" - MTPH result is compared to gasoline fraction criteria of 4.4 mg/L.

"(2)" - MTPH result is compared to diesel fraction criteria of 3.2 mg/L.

"(3)" - MTPH result is compared to lube oil fraction criteria of 7.8 mg/L.

BOLD - Exceeds applicable standard

"a" - Analyses are compared to the Nova Scotia Environment (NSE) Tier I Environmental Quality Standards (EQS) for a commercial property with coarse grained/textured soil and potable groundwater

Criteria a

TABLE 2
GROUNDWATER ANALYTICAL RESULTS- SCREENING FOR HUMAN HEALTH

PETROLEUM HYDROCARBON PARAMETERS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia
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SAMPLE LOCATIONS MW4 MW4 MW5
Lab Duplicate

Maxxam ID  AFJ892 AFJ892 AFJ893
Date Sampled (yyyy/mm/dd) 2015/05/01 2015/05/01 2015/05/01
 PARAMETERS  RDL

Non-Carcinogenic PAHs
1-Methylnaphthalene 0.050 <0.050 <0.050 <0.050 12
2-Methylnaphthalene 0.050 <0.050 <0.050 <0.050 12
Acenaphthene 0.010 <0.010 <0.010 <0.010 1400
Acenaphthylene 0.010 <0.010 <0.010 <0.010 4.5
Anthracene 0.010 <0.010 <0.010 <0.010 no criteria
Fluoranthene 0.010 <0.010 <0.010 <0.010 no criteria
Fluorene 0.010 <0.010 <0.010 <0.010 940
Naphthalene 0.20 <0.20 <0.20 <0.20 470
Perylene 0.01 <0.010 <0.010 <0.010 no criteria
Phenanthrene 0.010 <0.010 <0.010 <0.010 no criteria
Pyrene 0.010 <0.010 <0.010 <0.010 710

Carcinogenic PAHs
Benz(a)anthracene 0.010 <0.010 <0.010 <0.010 no criteria
Benzo(a)pyrene 0.010 <0.010 <0.010 <0.010 0.01
Benzo(b)fluoranthene 0.010 <0.010 <0.010 <0.010 no criteria
Benzo(g,h,i)perylene 0.010 <0.010 <0.010 <0.010 no criteria
Benzo(j)fluoranthene 0.010 <0.010 <0.010 <0.010 no criteria
Benzo(k)fluoranthene 0.010 <0.010 <0.010 <0.010 no criteria
Chrysene 0.010 <0.010 <0.010 <0.010 no criteria
Dibenz(a,h)anthracene 0.010 <0.010 <0.010 <0.010 no criteria
Indeno (1,2,3-cd) pyrene 0.010 <0.010 <0.010 <0.010 no criteria

B(a)P Total Potency Equivalents (TPE) NA NA NA NA no criteria 
Modified B(a)P TPE Concentration NA NA NA NA no criteria

Note: Results for all parameters are reported in micrograms per litres (µg/L)

RDL - Reporting Detection Limit

NA - not applicable

BOLD - Exceeds applicable standard

Where parameter is not detected, TPE calculations use 1/2 the detection limit.

RDL - Reporting Detection Limit

TABLE 3
GROUNDWATER ANALYTICAL RESULTS - SCREENING FOR HUMAN HEALTH

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Criteria (a)

"a" - Analyses are compared to the Nova Scotia Environment (NSE) Tier I Environmental Quality Standards (EQS) for a commercial property with coarse textured soil and 
potable groundwater, Table 4, July 6, 2013.
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SAMPLE LOCATIONS MW5 MW5

Lab Dup

Maxxam ID  AFJ893 AFJ893

Date Sampled (yyyy/mm/dd) 2015/05/01 2015/05/01
 PARAMETERS  RDL

Aluminum 5.0 58 61 no criteria
Antimony 1.0 <1.0 <1.0 6
Arsenic 1.0 <1.0 <1.0 10
Barium 1.0 8.3 8.5 1000
Beryllium 1.0 <1.0 <1.0 4
Boron 50 <50 <50 5000
Cadmium 0.010 0.29 0.28 5
Chromium 1.0 <1.0 <1.0 50
Cobalt 0.40 <0.40 <0.40 10
Copper 2.0 <2.0 <2.0 no criteria
Iron 50 <50 <50 no criteria
Lead 0.50 <0.50 <0.50 10
Manganese 2.0 53 52 no criteria
Molybdenum 2.0 <2.0 <2.0 70
Nickel 2.0 <2.0 <2.0 100
Selenium 1.0 <1.0 <1.0 10
Silver 0.10 <0.10 <0.10 100
Strontium 2.0 15 15 4400
Thallium 0.10 <0.10 <0.10 2
Tin 2.0 <2.0 <2.0 4400
Uranium 0.10 <0.10 <0.10 20
Vanadium 2.0 <2.0 <2.0 6.2
Zinc 5.0 89 90 5000

Note: Results for all parameters are reported in micrograms per litres (µg/L)

RDL - Reporting Detection Limit

BOLD - Exceeds applicable standard

TABLE 4
GROUNDWATER ANALYTICAL RESULTS - SCREENING FOR HUMAN HEALTH

METALS
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

Criteria a

"a" - Analyses are compared to the Nova Scotia Environment (NSE) Tier I Environmental Quality Standards (EQS) for a commercial property with coarse textured soil 
and potable groundwater, Table 4, July 6, 2013.
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Limitation of Liability, Scope of Report and Third Party Reliance 

This report has been prepared and the work referred to in this report has been undertaken by 
Conestoga-Rovers & Associates Limited for Imperial Oil Limited.  It is intended for the sole and 
exclusive use of Imperial Oil Limited, its affiliated companies and partners and their respective 
insurers, agents, employees and advisors (collectively, “Imperial Oil”).  Any use, reliance on or 
decision made by any person other than Imperial Oil based on this report is the sole 
responsibility of such other person.  Imperial Oil and Conestoga-Rovers & Associates Limited 
make no representation or warranty to any other person with regard to this report and the 
work referred to in this report and they accept no duty of care to any other person or any 
liability or responsibility whatsoever for any losses, expenses, damages, fines, penalties or other 
harm that may be suffered or incurred by any other person as a result of the use of, reliance on, 
any decision made or any action taken based on this report or the work referred to in this 
report. 
 
The investigation undertaken by Conestoga-Rovers & Associates Limited with respect to this 
report and any conclusions or recommendations made in this report reflect Conestoga-Rovers 
& Associates Limited judgment based on the site conditions observed at the time of the site 
inspection on the date(s) set out in this report and on information examined at the time of 
preparation of this report.  This report has been prepared for specific application to this site 
and it is based, in part, upon visual observation of the site, subsurface investigation at discrete 
locations and depths, and specific analysis of specific chemical parameters and materials during 
a specific time interval, all as described in this report.  Unless otherwise stated, the findings 
cannot be extended to previous or future site conditions, portions of the site which were 
unavailable for direct investigation, subsurface locations which were not investigated directly, 
or chemical parameters, materials or analysis which were not addressed.  Substances other 
than those addressed by the investigation described in this report may exist within the site, 
substances addressed by the investigation may exist in areas of the site not investigated and 
concentrations of substances addressed which are different than those reported may exist in 
areas other than the locations from which samples were taken. 
 
If site conditions or applicable standards change or if any additional information becomes 
available at a future date, modifications to the findings, conclusions and recommendations in 
this report may be necessary. 
 
Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the 
information contained herein, in whole or in part, is not permitted without the express written 
permission of Conestoga-Rovers & Associates Limited.  Nothing in this report is intended to 
constitute or provide a legal opinion. 
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Data Quality Review Checklist (Rev 13 For Use on Imperial Oil Projects Only

Consultant: CRA Ltd Sampling Date: 2015/05/01

Location: 64 Mill Lake Road, Hubbards, Nova Scotia Laboratory : Maxxam Analytics (Bedford, NS)

Consultant Project Number: 087042-01-15 Sample Submission Number: B582194

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Instrument Surrogate Recovery X
Extraction Surrogate Recovery X TEH surrogate(s) not within acceptance limits. 

Method Blank Concentration X Insufficient sample to repeat.
Matrix Duplicate RPD X

Matrix Spike Recovery X
Lab Control Sample Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration X All field QC samples have met alert limits
Trip Blank Concentration X

Field Duplicate RPD X

Has CoA been signed off (Yes/No)?: Yes
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: No
Has lab warranted all tests were analyzed following SOP's in CoA (Yes/No)?: Yes
Were all samples analyzed within hold times (Yes/No)?: Yes
All volatiles samples methanol extracted (if required) within 48 hours (Yes/No)?: Yes
Is Chain of Custody completed and signed (Yes/No)?: Yes
Were sample temperatures acceptable when they reached lab (Yes/No)?: Yes

Was a Data Quality Waiver (DQW) issued (Yes/No)?: Yes

Date Issued: 13-May-15 Date of Response: 14-May-15

Is data considered to be reliable (Yes/No)?: Yes
If answer is "No", describe and provide rationale:

Data Reviewed by (Print): Jeffery Veniot Data Reviewed by (Signature):

Date: 2015/05/15

DATA QUALITY REVIEW CHECKLIST - IMPERIAL OIL PROJECTS

NA Comments

CommentsNA



 

 
 

 

Appendix C 
 

Quality Assurance and Quality Control 



  
 

087042 C-1 CONESTOGA-ROVERS & ASSOCIATES 

Quality Assurance and Quality Control Discussion 
 
There were no laboratory or field QA/QC issues identified in this report that require discussion. 
 
The groundwater field QA/QC program consisted of one (1) field duplicate samples, one (1) 
field blank sample, and one (1) trip blank sample that were all submitted for laboratory analysis 
of BTEX and modified TPH.  The field blank and tripblank samples were also submitted for PAH 
analysis. 
 
For the field duplicate samples, evaluations of the QA/QC results were determined by 
calculating the relative percent difference (RPD) between the field duplicate and original 
sample results, and comparison of the RPD to designated alert limits.   
 

RPD = 
 (X1 – X2)  

X 100 ( 
(X1 + X2) ) 2 

 
Consistent with laboratory practices and to permit reliable calculations, an RPD is only 
calculated when the original and duplicate sample concentrations are at least 5 times the 
reportable detection limit (RDL).   
 
The designated RPD alert limits for the groundwater samples are presented in Table C-2.  The 
RPDs were either within the alert limits for all of the parameters that were analyzed or not 
calculable.  
 
The water field blank and trip blank data were compared to the alert limits and are presented in 
Tables C-3 and C-4.  As indicated, all of the results were within the alert limits. 
 
The laboratory QA/QC program consisted of one or more of the following analysis (a) 
instrument and extraction surrogate recoveries for groundwater samples that were analyzed, 
and (b) the analysis of method blank, laboratory duplicate, matrix spike and/or laboratory 
control samples for the sample analytical batches that were analyzed.  The laboratory QA/QC 
results are presented in the certificates of analysis (Appendix B).   
 
No field or laboratory QA/QC issues were identified that would affect the overall conclusions 
presented in this report.  The results reported are considered to be reliable.    



TABLE C-1

FIELD AND LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL ISSUES
64 Mill Lake Road No. 2, Hubbards, Nova Scotia

 087042-Johnston-4 Page 1 of 1

MAXXAM JOB # LAB SAMPLE ID DQW 
NUMBER

SAMPLE NAME MATRIX TEST AFFECTED DEVIATION INTERPRETATION

B582194 AFJ893 N/A MW5 Ground 
Water

Copper SQC trend rule failure for copper 
Batch 4015053. Exponentially-

Weighted  Moving Average 
(EWMA) greater than 1.5 SD 

below the mean

This has no effect on the interpretation of the data as there is no regulatory 
criteria for Copper in ground water.

B582194 AFJ893 2282 MW5 Ground 
Water

TPHC Surrogate Recovery Above 
Control Limit

This may represent a high bias for the parameters in this test in this sample.  
This has no effect on the interpretation of the data as the results were well 

below regulatory criteria

B582194 AFJ894 2282 MW6 Ground 
Water

TPHC Surrogate Recovery Above 
Control Limit

This may represent a high bias for the parameters in this test in this sample.  
This has no effect on the interpretation of the data as the results were well 

below regulatory criteria



 087042-Johnston-4 Page 1 of 1

 SAMPLE LOCATIONS  MW3 RDL   MWA
FIELD DUPLICATE

of MW3

RDL   RPD   RPD ALERT
LIMITS (%)(a)

 Maxxam Sample ID  AFJ891 AFJ895   
 Date Sampled (yyyy/mm/dd)  2015/05/01 2015/05/01   

 PARAMETERS      

 Benzene  <0.0010 0.0010 <0.0010 0.0010 NC  80  
 Toluene  <0.0010 0.0010 <0.0010 0.0010 NC  80  
 Ethylbenzene  <0.0010 0.0010 <0.0010 0.0010 NC 80
 Total Xylenes  <0.0020 0.0020 <0.0020 0.0020 NC 80
 Petroleum Hydrocarbons (C6 - C10)  <0.010 0.010 <0.010 0.010 NC  80  
 Petroleum Hydrocarbons (>C10 - C16)  <0.050 0.050 <0.050 0.050 NC  80  
 Petroleum Hydrocarbons (>C16 - C21)  <0.050 0.050 <0.050 0.050 NC  80  
 Petroleum Hydrocarbons (>C21 - C32)  <0.10 0.10 <0.10 0.10 NC  80  

 Petroleum Hydrocarbons (Modified TPH) <0.10 0.10 <0.10 0.10 NC  80  

a - Alert limits used for field duplicate samples

NA - Not Applicable

NC - Not Calculated

RDL - Reportable Detection Limit

RPD - Relative Percent Difference (not calculated when one or both results are less than 5X RDL)

"-" Not analyzed

Results for all parameters are reported in milligrams per litre (mg/L)

BOLD - Exceeds RPD alert limit

TABLE C-2

RELATIVE PERCENT DIFFERENCE CALCULATIONS - GROUNDWATER FIELD DUPLICATE SAMPLES

PETROLEUM HYDROCARBON PARAMETERS

64 Mill Lake Road No. 2, Hubbards, Nova Scotia



 087042-Johnston-4 Page 1 of 1

SAMPLE LOCATIONS  FIELD BLANK TRIP BLANK    

Maxxam Sample ID AFJ896 AFJ897

Date Sampled (yyyy/mm/dd)  2015/05/01 2015/05/01

 PARAMETERS  RDL    

 Benzene  0.0010 <0.0010  No  <0.0010  No  
 Toluene  0.0010 <0.0010  No  <0.0010  No  
 Ethylbenzene  0.0010 <0.0010  No  <0.0010  No  
 Total Xylenes  0.0020 <0.0020  No  <0.0020  No  
 Petroleum Hydrocarbons (C6 - C10)  0.010 <0.010  No  <0.010  No  
 Petroleum Hydrocarbons (>C10 - C16)  0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C16 - C21)  0.050 <0.050  No  <0.050  No  
 Petroleum Hydrocarbons (>C21 - C32)  0.10 <0.10  No  <0.10  No  

 Petroleum Hydrocarbons (Modified TPH) 0.10 <0.10  No  <0.10  No  

RDL - Reportable detection limit

"-"  - Not Analyzed

Results for all parameters are reported in milligrams per litre (mg/L)

BOLD - Exceeds alert limit

Note - Alert limits for field blanks and trip blanks are 5x RDL for BTEX and TPH fractions

TABLE C-3

GROUNDWATER FIELD BLANK AND TRIP BLANK DATA

PETROLEUM HYDROCARBON PARAMETERS 

 EXCEEDS ALERT 
LIMIT

 EXCEEDS ALERT 
LIMIT 

64 Mill Lake Road No. 2, Hubbards, Nova Scotia



CRA 087042 (20) Page 1 of 1

 SAMPLE LOCATIONS  
RDL

MWB                  
Field Blank

EXCEEDS 
ALERT LIMIT MWC                  

Trip Blank

EXCEEDS 
ALERT LIMIT

 Maxxam Sample ID  AFJ896 AFJ897
 Date Sampled (yyyy/mm/dd)  2015/05/01 2015/05/01

PARAMETER

1-Methylnaphthalene 0.050 <0.050 No <0.050 No

2-Methylnaphthalene 0.050 <0.050 No <0.050 No

Acenaphthene 0.010 <0.010 No <0.010 No

Acenaphthylene 0.010 <0.010 No <0.010 No

Anthracene 0.010 <0.010 No <0.010 No

Benzo(a)anthracene 0.010 <0.010 No <0.010 No

Benzo(a)pyrene 0.010 <0.010 No <0.010 No

Benzo(b)fluoranthene 0.010 <0.010 No <0.010 No

Benzo(g,h,i)perylene 0.010 <0.010 No <0.010 No

Benzo(j)fluoranthene 0.010 <0.010 No <0.010 No

Benzo(k)fluoranthene 0.010 <0.010 No <0.010 No

Chrysene 0.010 <0.010 No <0.010 No

Dibenz(a,h)anthracene 0.010 <0.010 No <0.010 No

Fluoranthene 0.010 <0.010 No <0.010 No

Fluorene 0.010 <0.010 No <0.010 No

Indeno(1,2,3-cd)pyrene 0.010 <0.010 No <0.010 No

Naphthalene 0.200 <0.20 No <0.20 No

Perylene 0.010 <0.010 No <0.010 No

Phenanthrene 0.010 <0.010 No <0.010 No

Pyrene 0.010 <0.010 No <0.010 No

NA - Not Applicable 

NC - Not Calculated 

RDL - Reportable Detection Limit

"-" - Not analyzed
Results for all parameters are reported in micrograms per litres (µg/L)

BOLD - Exceeds alert limit  

Note - Alert limits for field blanks and trip blanks are 5x RDL for PAH parameters

TABLE C-4
GROUNDWATER FIELD BLANK AND TRIP BLANK DATA

POLYAROMATIC HYDROCARBON  PARAMETERS 
64 Mill Lake Road No. 2, Hubbards, Nova Scotia
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IOL-CTC: Hubbards, NS

 Table 1.0: Historical Analytical Soil Testing Summary

PHCs

Imperial Oil Limited

TP1/1 TP1/3 TP1/9 TP2/1 TP2/3
TP2/3_Dup A 

(F/D)

TPH Frac 

(TP2/3)
TP3/1 TP3/6 TP4/1 TP5/2

TP5/2_Dup B 

(F/D)

7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003

0 - 0.5 m 1 - 2 m 4 - 4.3 m 0 - 0.5 m 1 - 1.5 m 1 - 1.5 m 1 - 1.5 m 0 - 0.5 m 2.5 - 3 m 0 - 0.5 m 0.5 - 1 m 0.5 - 1 m

N N N N N FD N N N N N FD

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042  < 0.025  < 0.025  < 0.025  < 0.025 0.008  < 0.05  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.05

Toluene mg/kg 0.35  < 0.025  < 0.025  < 0.025  < 0.025 0.054  < 0.2 0.055 0.211  < 0.025  < 0.025  < 0.025  < 0.2

Ethylbenzene mg/kg 0.065  < 0.025  < 0.025  < 0.025  < 0.025 2.14 2.47 2.14  < 0.025  < 0.025  < 0.025 0.211 0.181

Xylenes mg/kg 11  < 0.05  < 0.05  < 0.05 0.155 11 12.9 11  < 0.05  < 0.05  < 0.05 2.43 2.13

C6-C10 mg/kg -  < 2.5 5.5  < 2.5 25 434 722 382  < 2.5  < 2.5  < 2.5 280 268

F1 (C6-C10) - BTEX mg/kg - - - - - - - - - - - - -

F2 (C10-C16) mg/kg - - - - - - - - - - - - -

C10-C21 mg/kg - 36 2.5  < 15 1100 5000 5700 4872  < 15  < 15  < 15 6000 5700

C16-C21 mg/kg - - - - - - - - - - - - -

C21-C32 mg/kg - 52 170  < 15 430 520 620 450 29  < 15  < 15 480 460

Modified TPH (Tier 1) mg/kg

870 (Gas)

1800 (Fuel)

10000 (Lube)

88 420  < 32 1500 6000 7100 5710  < 32  < 32  < 32 6700 6400

Reached Baseline at C32 - - - - - - - - - - - - - -

Hydrocarbon Resemblance - - Fuel/Lube Fuel - Fuel Fuel Fuel Fuel Lube - - Fuel Fuel 

BOLD = Exceeds criteria.

'-' or NA = not applicable

0
 Type: N=Normal Sample; FD=Field Duplicate

Sample Name

Depth Interval

Sample Date

Type
0

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

Page 1 of 7



IOL-CTC: Hubbards, NS

 Table 1.0: Historical Analytical Soil Testing Summary

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

C6-C10 mg/kg -

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C10-C21 mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

870 (Gas)

1800 (Fuel)

10000 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

0
 Type: N=Normal Sample; FD=Field Duplicate

Sample Name

Depth Interval

Sample Date

Type
0

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

TP5/4 TP6/5 TP7/2 TP8/3 TP9/1 TP9/5 TP10/1 TP10/5 TP11/2 TP11/5
TPH Frac 

(TP11/5)

TP11/5_Dup C 

(F/D)

7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003 7/28/2003

2 - 3 m 2 - 2.5 m 0.5 - 1 m 1 - 1.5 m 0.5 - 1 m 2.5 - 3 m 0.5 - 1 m 2 - 2.5 m 0.4 - 0.9 m 2 - 2.5 m 2 - 2.5 m 2 - 2.5 m

N N N N N N N N N N N FD

 < 0.05  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.05  < 0.025  < 0.025  < 0.025 0.308  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

1.83  < 0.025  < 0.025  < 0.025 0.157  < 0.025  < 0.025  < 0.025  < 0.025 0.383 0.357 0.048

15.9  < 0.05  < 0.05  < 0.05 7.2  < 0.05  < 0.05  < 0.05  < 0.05 2.44 2.72 0.346

420  < 2.5  < 2.5  < 2.5 52.3  < 2.5  < 2.5  < 2.5 10.6 209 105.6 67.6

- - - - - - - - - - - -

- - - - - - - - - - - -

93  < 15 200  < 15 670  < 15 43  < 15 420 260 274.3 200

- - - - - - - - - - - -

 < 15  < 15 33  < 15 82  < 15 28  < 15 84 21  < 15 20

510  < 32 230  < 32 810  < 32 70  < 32 510 490 380 290

- - - - - - - - - - - -

Fuel - Fuel - Fuel - Fuel - Fuel Gas/Fuel Gas/Fuel Gas/Fuel 
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IOL-CTC: Hubbards, NS

 Table 1.0: Historical Analytical Soil Testing Summary

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

C6-C10 mg/kg -

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C10-C21 mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

870 (Gas)

1800 (Fuel)

10000 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

0
 Type: N=Normal Sample; FD=Field Duplicate

Sample Name

Depth Interval

Sample Date

Type
0

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

TP12/2 TP12/6 TP13/5 TP14/3 TP15/1 TP15/6
TP15/6_Dup D 

(F/D)
TP16/2 TP16/4 TP17/2 TP17/6 TP18/2 TP18/5

7/31/2003 7/31/2003 7/31/2003 7/31/2003 7/31/2003 7/31/2003 7/31/2003 7/31/2003 7/31/2003 8/1/2003 8/1/2003 8/1/2003 8/1/2003

0.3 - 0.8 m 2 - 2.5 m 2 - 3 m 1 - 2 m 0 - 0.6 m 2.5 - 3.5 m 2.5 - 3.5 m 0.4 - 1 m 2 - 2.5 m 0.8 - 1 m 3 - 3.2 m 0.4 - 1 m 2.75 - 3 m

N N N N N N FD N N N N N N

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05

 < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5

- - - - - - - - - - - - -

- - - - - - - - - - - - -

 < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15  < 15

- - - - - - - - - - - - -

17  < 15  < 15  < 15  < 15  < 15  < 15 46  < 15  < 15  < 15 18  < 15

 < 32  < 32  < 32  < 32  < 32  < 32  < 32 46  < 32  < 32  < 32  < 32  < 32

- - - - - - - - - - - - -

Lube - - - - - - Lube - - - Lube -
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IOL-CTC: Hubbards, NS

 Table 1.0: Historical Analytical Soil Testing Summary

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

C6-C10 mg/kg -

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C10-C21 mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

870 (Gas)

1800 (Fuel)

10000 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

0
 Type: N=Normal Sample; FD=Field Duplicate

Sample Name

Depth Interval

Sample Date

Type
0

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

TP19/1 TP19/5 TP20/2 TP20/6
TP20/6_Dup E 

(F/D)
ST Base ST E Wall ST S Wall TP21 TP21 TP21 TP22

8/1/2003 8/1/2003 8/1/2003 8/1/2003 8/1/2003 7/28/2003 7/28/2003 7/28/2003 11/19/2012 11/19/2012 11/19/2012 11/19/2012

0 - 0.5 m 2 - 2.5 m 0.3 - 0.7 m 2.5 - 3.5 m 2.5 - 3.5 m 3.0 m 1 - 3 m 1 - 3 m 0 - 0.5 m 1 - 1.5 m 2.5 - 3 m 0.5 - 1 m

N N N N FD N N N N N N N

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05  < 0.05

 < 2.5  < 2.5  < 2.5  < 2.5  < 2.5  < 2.5 21.2  < 2.5 - - - -

- - - - - - - -  < 2.5  < 2.5  < 2.5  < 2.5

- - - - - - - -  < 10  < 10  < 10  < 10

 < 15  < 15  < 15  < 15  < 15 19 1100  < 15 - - - -

- - - - - - - -  < 10  < 10  < 10  < 10

 < 15  < 15  < 15  < 15  < 15 30 280  < 15  < 15  < 15  < 15 23

 < 32  < 32  < 32  < 32  < 32 49 1400  < 32 <15 <15 <15 23

- - - - - - - - - - - -

- - - - - Fuel/Lube Gas - - - - Lube 

Page 4 of 7



IOL-CTC: Hubbards, NS

 Table 1.0: Historical Analytical Soil Testing Summary

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

C6-C10 mg/kg -

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C10-C21 mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

870 (Gas)

1800 (Fuel)

10000 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

0
 Type: N=Normal Sample; FD=Field Duplicate

Sample Name

Depth Interval

Sample Date

Type
0

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

TP22 TP23 TP23 TP23 TP24 TP24 TP24 TP24

11/19/2012 11/19/2012 11/19/2012 11/19/2012 11/19/2012 11/19/2012 11/19/2012 11/19/2012

1.5 - 2 m 0 - 0.5 m 1 - 1.5 m 2.5 - 3 m 0.5 - 1 m 1 - 1.5 m 3 - 3.5 m 3 - 3.5 m

N N N N N N N FD

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025  < 0.025

 < 0.025  < 0.025  < 0.025  < 0.025 0.54 0.57  < 0.025  < 0.025

 < 0.05  < 0.05  < 0.05  < 0.05 2.2 4.8 0.072  < 0.05

- - - - - - - -

 < 2.5  < 2.5  < 2.5  < 2.5 230 520 28 3

 < 10  < 10 31  < 10 1100 400 110 2600

- - - - - - - -

 < 10  < 10 61  < 10 310 110 55 730

 < 15  < 15 33  < 15 63 29 30 150

<15 <15 130 <15 1700 1100 230 3500

- - - - - - - -

- - Fuel - Gas Gas Gas Fuel
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IOL-CTC: Hubbards, NS

Table 1.0: Historical Analytical Soil Testing Summary

PAHs

Imperial Oil  Limited

TP2/3 TP3/6 TP15/1 TP16/2

7/28/2003 7/28/2003 7/31/2003 7/31/2003

1 - 1.5 m 2.5 - 3 m 0 - 0.6 m 0.4 - 1 m

N N N N

Parameter Unit NSE-EQS
1

Acenaphthene mg/kg 8000 3  < 0.05  < 0.05  < 0.05

Acenaphthylene mg/kg 23  < 0.05  < 0.05  < 0.05  < 0.05

Anthracene mg/kg 37000 0.61  < 0.05  < 0.05  < 0.05

Benzo(A)Anthracene mg/kg - 0.08  < 0.05  < 0.05  < 0.05

Benzo(A)Pyrene mg/kg - 0.08  < 0.05  < 0.05  < 0.05

Benzo(B)Fluoranthene mg/kg - 0.07  < 0.05  < 0.05  < 0.05

Benzo(G,H,I)Perylene mg/kg -  < 0.05  < 0.05  < 0.05  < 0.05

Benzo(K)Fluoranthene mg/kg - 0.07  < 0.05  < 0.05  < 0.05

Chrysene mg/kg - 0.13  < 0.05  < 0.05  < 0.05

Dibenzo(A,H)Anthracene mg/kg -  < 0.05  < 0.05  < 0.05  < 0.05

Fluoranthene mg/kg 5300 0.32  < 0.05  < 0.05  < 0.05

Fluorene mg/kg 4100 6.7  < 0.05  < 0.05  < 0.05

Indeno(1,2,3-cd)pyrene mg/kg -  < 0.05  < 0.05  < 0.05  < 0.05

Methylnaphthalene, 1- mg/kg 30 37  < 0.05  < 0.05  < 0.05

Methylnaphthalene, 2- mg/kg 30 56  < 0.05  < 0.05  < 0.05

Naphthalene mg/kg 25 23  < 0.05  < 0.05  < 0.05

Perylene mg/kg -  < 0.05  < 0.05  < 0.05  < 0.05

Phenanthrene mg/kg 17 13  < 0.05  < 0.05  < 0.05

Pyrene mg/kg 3200 0.58  < 0.05  < 0.05  < 0.05

BOLD = Exceeds criteria.

1
 Nova Scotia Environment Table 1A Tier I 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Sample Name

Sample Date

Depth Interval

Type
0

0
 Type: N=Normal Sample; FD=Field Duplicate 
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IOL-CTC: Hubbards, NS

Table 1.0: Historical Analytical Soil Testing Summary

Metals

Imperial Oil Limited

TP2/3 TP3/6

7/28/2003 7/28/2003

1 - 1.5 m 2.5 - 3 m

N N

Parameter Unit NSE-EQS
1

Aluminum mg/kg 15400 9500 4300

Antimony mg/kg 63  < 2  < 2

Arsenic mg/kg 31 5 7

Barium mg/kg 15000 24 11

Beryllium mg/kg 320  < 2  < 2

Boron mg/kg 24000  < 5  < 5

Cadmium mg/kg 49  < 0.3  < 0.3

Chromium mg/kg 630 6 4

Cobalt mg/kg 250 2 1

Copper mg/kg 4000 6 5

Iron mg/kg 11000 7100 4600

Lead mg/kg 260 12 5.1

Manganese mg/kg - 150 100

Molybdenum mg/kg 1200  < 2  < 2

Nickel mg/kg 2200 5 3

Selenium mg/kg 125  < 2  < 2

Silver mg/kg 490  < 0.5  < 0.5

Strontium mg/kg 9400  < 5  < 5

Thallium mg/kg 1 0.1  < 0.1

Uranium mg/kg 33 0.8 1.2

Vanadium mg/kg 160 9 6

Zinc mg/kg 47000 30 61

'-' or NA = not applicable

Sample Name

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate 

1
 Nova Scotia Environment Table 1A Tier I 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

TP16-01 TP16-02 TP16-03 TP16-03 TP16-04 TP16-05 TP16-05 

7/28/2016 7/28/2016 7/28/2016 7/28/2016 7/27/2016 7/27/2016 7/27/2016

4 - 5 m 2.5 - 3 m 0 - 1 m 3 - 4 m 3 - 4 m 1 - 2 m 3 - 4 m

N N N N N N N

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Toluene mg/kg 0.35 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Ethylbenzene mg/kg 0.065 < 0.025 < 0.025 0.072 0.05 < 0.025 0.36 < 0.025

Xylenes mg/kg 11 < 0.050 < 0.050 0.36 0.41 < 0.050 0.83 0.068

F1 (C6-C10) - BTEX mg/kg - < 2.5 < 2.5 64 48 < 2.5 200 13

F2 (C10-C16) mg/kg - < 10 < 10 3600 9200 < 10 5500 440

C16-C21 mg/kg - < 10 < 10 1100 2400 < 10 1700 160

C21-C32 mg/kg - < 15 < 15 290 440 < 15 380 45

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

< 15 < 15 5000 12000 < 15 7800 660

Reached Baseline at C32 - - - - YES YES - YES YES 

Hydrocarbon Resemblance - - - - Fuel Fuel - Fuel Fuel 

BOLD = Exceeds criteria.

Test-Pit Investigation

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

TP16-06 TP16-06 TP16-06 TP16-07 TP16-08 TP16-09 TP16-10

7/28/2016 7/28/2016 7/28/2016 7/27/2016 7/27/2016 7/27/2016 7/27/2016

2 - 3 m 2 - 3 m 3 - 4 m 2 - 3 m 3 - 4 m 0 - 1 m 3 - 3.5 m

N FD N N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

0.22 0.17 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

1.5 0.99 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

120 260 20 < 2.5 < 2.5 5 < 2.5

490 180 14 < 10 < 10 23 < 10

200 86 26 < 10 < 10 32 20

46 19 21 < 15 < 15 45 21

860 550 82 < 15 < 15 110 41

YES YES YES - - YES YES 

Fuel Fuel Fuel/Lube - - Fuel/Lube Fuel/Lube 

Test-Pit Investigation
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

FA1 FA1 FA2 FA3 FA4 FA5 FA6 FA7 FA8 FA9 FA10 FA11

10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016

0 - 1 m 0 - 1 m 0.5 - 1.5 m 1 - 2 m 0.5 - 1.5 m 0 - 1 m 0.5 - 1.5 m 0 - 1 m 1 - 2 m 1 - 2 m 0 - 0.5 m 2 m

N FD N N N N N N N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

< 10 < 10 < 10 < 10 31 84 < 10 < 10 < 10 < 10 < 10 < 10

36 11 < 10 < 10 100 670 < 10 13 < 10 27 < 10 < 10

310 81 64 31 270 430 < 15 33 28 60 70 < 15

340 92 64 31 400 1200 < 15 46 28 88 70 < 15

YES YES YES YES NO YES NA YES YES YES YES -

Lube Lube Lube Lube Fuel/Lube Fuel/Lube NA Lube Lube Lube Lube -

Former Office / Warehouse Investigation
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

FA12 STP-FA1 STP-FA2 STP-FA3 STP-FA4

10/18/2016 10/18/2016 10/18/2016 10/18/2016 10/18/2016

2 m - - - -

N N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5

< 10 < 10 < 10 < 10 < 10

< 10 22 < 10 < 10 < 10

44 37 25 31 26

44 59 25 31 26

YES YES YES YES YES

Lube Fuel/Lube Lube Lube Lube

Former Office / Warehouse Investigation
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

EX3-1 EX3-2 EX3-3 EX3-4 EX3-5 EX3-5 EX3-6 EX3-6 EX3-7 EX3-8 EX3-9 EX3-10

10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016

3 - 4 m 2.5 - 3.5 m 1 - 2 m 3.5 - 4.0 m 1 - 2 m 3 - 4 m 2.5 - 3.5 m 2.5 - 3.5 m 1 - 2 m 3.5 - 4 m 3 - 4 m 1.5 - 2.5 m

N N N N N N N FD N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 28 < 2.5 < 2.5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 1200 < 10 44

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 90 < 10 21

< 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15

< 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 1400 < 15 64

- - - - - - - - - YES - YES

- - - - - - - - - Fuel - Fuel

Former Tank Farm Investigation
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

EX3-11 EX3-12 FWO-1 FWO-2 FWO-3 FWO-4 FWO-5 BH16-01

10/27/2016 10/27/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 12/13/2016

2 - 3 m 3.5 - 4 m 0.2-0.35 m 0.2-0.35 m 0.2-0.35 m 0.2-0.35 m 0.2-0.35 m 3.9-4.2 m

N N N N N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 <0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 <0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 <0.025

< 0.050 < 0.050 0.2 < 0.050 < 0.050 < 0.050 < 0.050 <0.050

< 2.5 < 2.5 130 < 2.5 < 2.5 < 2.5 < 2.5 <2.5

< 10 < 10 6700 33 30 < 10 89 <10

< 10 < 10 4600 81 130 63 260 <10

< 15 < 15 13000 380 790 640 1300 44

< 15 < 15 25000 490 950 700 1600 44

- -  NO  YES  YES  YES  YES YES

- -  Fuel/Lube  Fuel/Lube  Fuel/Lube  Lube  Fuel/Lube Lube

Former Waste Oil Storage Tank Investigation
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

VOCs

Imperial Oil Limited 

FA1-X FA4-X FA6-X FA7-X FA10-X FWO-1 FWO-5

11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016

0.3 - 0.4 m 0.5 - 0.6 m 0.5 - 0.6 m 0.4 - 0.5 m 0.3 - 0.4 m 0.2-0.35 m 0.2-0.35 m

N N N N N N N

Parameter Unit NSE-EQS
1

Bromodichloromethane ug/kg 1500 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Bromoform ug/kg 2300 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Bromomethane ug/kg 97 < 50 < 50 < 50 < 50 < 50 < 50 < 50

Carbon Tetrachloride ug/kg 160 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Chlorodibromomethane ug/kg 1500 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Chloroform ug/kg 1000 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dibromoethane, 1,2- (EDB) ug/kg 50 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichlorobenzene, 1,2- ug/kg 180 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichlorobenzene, 1,3- ug/kg 24000 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichlorobenzene, 1,4- ug/kg 98 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloroethane, 1,1- ug/kg 470 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloroethane, 1,2- ug/kg 50 < 25 < 25 < 25 28 < 25 < 25 < 25

Dichloroethene, 1,1- ug/kg 240 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloroethene, Cis-1,2- ug/kg 1900 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloroethene, Trans-1,2- ug/kg 1900 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloromethane ug/kg 320 < 50 < 50 < 50 < 50 < 50 < 50 < 50

Dichloropropane, 1,2- ug/kg 540 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Dichloropropene, 1,3- ug/kg 1700 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Methyl T-Butyl Ether (MTBE) ug/kg - < 25 < 25 < 25 < 25 < 25 < 25 < 25

Monochlorobenzene ug/kg 1100 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Styrene ug/kg 47000 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Tetrachloroethane, 1,1,2,2- ug/kg 140 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Tetrachloroethene ug/kg 1600 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Trichloroethane, 1,1,1- ug/kg 20000 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Trichloroethane, 1,1,2- ug/kg 540 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Trichloroethylene ug/kg 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10

Vinyl Chloride ug/kg 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20

Benzene ug/kg 42 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Toluene ug/kg 350 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Ethylbenzene ug/kg 65 < 25 < 25 < 25 < 25 < 25 < 25 < 25

Xylenes, Total ug/kg 11000 < 50 < 50 < 50 < 50 < 50 210 < 50

BOLD = Exceeds criteria.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type
 0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Table 1A Tier 1 Environmental Quality 

Standards for Soil at a Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PAHs

Imperial Oil Limited

TP16-09 FA1-X FA4-X FA6-X FA7-X FA10-X FWO-1 FWO-5

7/27/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016

0 - 1 m 0.3 - 0.4 m 0.5 - 0.6 m 0.5 - 0.6 m 0.4 - 0.5 m 0.3 - 0.4 m 0.2-0.35 m 0.2-0.35 m

N N N N N N N N

Parameter Unit NSE-EQS
1

Acenaphthene mg/kg 8000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.94 < 0.010

Acenaphthylene mg/kg 23 < 0.010 < 0.010 < 0.010 < 0.010 < 0.031 < 0.010 < 1.7 < 0.010

Anthracene mg/kg 37000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 1.1 < 0.010

Benzo(A)Anthracene mg/kg - 0.057 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 0.046 < 0.010

Benzo(A)Pyrene mg/kg - 0.089 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 0.014 < 0.010

Benzo(a)pyrene total potency equivalents mg/kg 5.3 0.13 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

Benzo(B)Fluoranthene mg/kg - 0.068 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 0.026 < 0.010

Benzo(G,H,I)Perylene mg/kg - 0.073 < 0.010 < 0.010 < 0.010 0.014 < 0.010 0.042 0.015

Benzo[j]fluoranthene mg/kg - 0.034 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Benzo(K)Fluoranthene mg/kg - 0.032 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Chrysene mg/kg - 0.062 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 0.26 < 0.010

Dibenzo(A,H)Anthracene mg/kg - 0.017 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Fluoranthene mg/kg 5300 0.049 0.021 < 0.010 0.013 0.014 < 0.010 1.3 < 0.010

Fluorene mg/kg 4100 < 0.010 < 0.010 < 0.010 < 0.018 < 0.034 < 0.010 < 2.4 < 0.010

Indeno(1,2,3-cd)pyrene mg/kg - 0.063 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Methylnaphthalene, 1- mg/kg 30 0.014 0.019 < 0.010 < 0.010 0.11 < 0.010 5.7 < 0.010

Methylnaphthalene, 2- mg/kg 30 < 0.010 < 0.010 < 0.010 < 0.010 0.046 < 0.010 5.3 < 0.010

Naphthalene mg/kg 25 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 1.5 < 0.010

Phenanthrene mg/kg 17 0.026 0.024 < 0.010 0.027 0.073 < 0.010 3.5 < 0.010

Pyrene mg/kg 3200 0.050 0.016 < 0.010 0.013 0.015 < 0.010 1.4 0.015

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

1 
Nova Scotia Environment Table 1A Tier 1 Environmental Quality Standards 

for Soil at a Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

Metals

Imperial Oil Limited

FA1-X FA4-X FA6-X FA7-X FA10-X FWO-1 FWO-5

11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016

0.3 - 0.4 m 0.5 - 0.6 m 0.5 - 0.6 m 0.4 - 0.5 m 0.3 - 0.4 m 0.2-0.35 m 0.2-0.35 m

N N N N N N N

Parameter Unit NSE-EQS
1

Aluminum mg/kg 15400 10000 9900 8300 7000 9000 7800 10000 

Antimony mg/kg 63 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Arsenic mg/kg 31 5.7 2.9 7.6 6.9 5.0 5.7 8.4 

Barium mg/kg 15000 24 9.6 27 25 22 42 45 

Beryllium mg/kg 320 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Boron mg/kg 24000 < 50 < 50 < 50 < 50 < 50 < 50 < 50

Cadmium mg/kg 49 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30

Chromium mg/kg 630 6.5 4.1 8.2 7.3 6.7 9.2 13 

Cobalt mg/kg 250 2.3 1.5 2.8 2.6 2.4 4.0 6.5 

Copper mg/kg 4000 5.4 2.7 6.6 6.4 5.0 8.3 11 

Iron mg/kg 11000 8500 5600 9200 7900 7800 11000 15000 

Lead mg/kg 260 9.8 5.4 8.5 11 9.8 18 14 

Manganese mg/kg - 160 100 190 190 170 200 280 

Mercury mg/kg 24 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Molybdenum mg/kg 1200 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Nickel mg/kg 2200 4.6 2.5 5.1 5.1 4.6 7.5 12 

Selenium mg/kg 125 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Silver mg/kg 490 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

Strontium mg/kg 9400 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 5.3 

Thallium mg/kg 1 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.12 0.13 

Tin mg/kg 9400 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Uranium mg/kg 33 0.92 0.77 0.97 0.95 0.88 0.95 0.86 

Vanadium mg/kg 160 10 7.8 11 9.6 10 14 21 

Zinc mg/kg 47000 35 12 29 25 32 43 55 

BOLD = Exceeds criteria.

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1 
Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

Glycols

Imperial Oil Limited

FA1-X FA4-X FA6-X FA7-X FA10-X FWO-1 FWO-5

11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016

0.3 - 0.4 m 0.5 - 0.6 m 0.5 - 0.6 m 0.4 - 0.5 m 0.3 - 0.4 m 0.2-0.35 m 0.2-0.35 m

N N N N N N N

Parameter Unit NSE-EQS
1

Diethylene Glycol mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10

Ethylene Glycol mg/kg 68 < 10 < 10 < 10 < 10 < 10 < 10 < 10

Propylene Glycol mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10

Tetraethylene Glycol mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10

Triethylene Glycol mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1 
Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable 

Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 2.0: 2016 Phase II Soil Assessment Results

PCBs

Imperial Oil Limited

FA1-X FA4-X FA6-X FA7-X FA10-X FWO-1 FWO-5

11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016 11/3/2016

0.3 - 0.4 m 0.5 - 0.6 m 0.5 - 0.6 m 0.4 - 0.5 m 0.3 - 0.4 m 0.2-0.35 m 0.2-0.35 m

N N N N N N N

Parameter Unit NSE-EQS
1

Aroclor 1016 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1221 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1232 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1242 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1248 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1254 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Aroclor 1260 ug/g - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Polychlorinated Biphenyls (PCBs) ug/g 33 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Table 1A Tier 1 Environmental Quality 

Standards for Soil at a Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PHCs

Imperial Oil Limited

EX1-2 EX1-4 EX1-4 EX1-4 EX1-4 EX1-5 EX1-6 EX1-6 EX1-7 EX1-8 EX1-8 EX1-10

10/20/2016 10/21/2016 10/21/2016 10/20/2016 10/21/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016 10/20/2016

3.5 - 4 m 1.5 - 2.5 m 1.5 - 2.5 m 4 m 4 m 0 - 1 m 2.5 - 3.5 m 4 m 0 - 1 m 0.5 - 1.5 m 4 m 4 m

N N FD N FD N N N N N N N

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Toluene mg/kg 0.35 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Ethylbenzene mg/kg 0.065 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Xylenes mg/kg 11 < 0.050 < 0.050 < 0.050 < 0.050 0.12 < 0.050 < 0.050 < 0.050 0.2 < 0.050 0.076 < 0.050

F1 (C6-C10) - BTEX mg/kg - < 2.5 < 2.5 < 2.5 11 10 < 2.5 7.5 < 2.5 54 < 2.5 12 3.7

F2 (C10-C16) mg/kg - < 10 < 10 < 10 22 110 60 35 < 10 190 < 10 230 290

C16-C21 mg/kg - < 10 < 10 < 10 13 51 110 18 < 10 76 < 10 76 110

C21-C32 mg/kg - < 15 < 15 < 15 < 15 < 15 32 < 15 < 15 < 15 < 15 17 24

Modified TPH (Tier 1) mg/kg

Gas=870

Fuel=1800

Lube=10000

< 15 < 15 < 15 46 170 200 60 < 15 320 < 15 330 430

Reached Baseline at C32 - - NA NA NA YES YES YES YES NA YES NA YES YES

Hydrocarbon Resemblance - - NA NA NA Fuel Fuel Fuel Fuel NA Fuel NA Fuel Fuel

BOLD = Exceeds criteria.

'-' or NA = not applicable

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial

Type 
0

Location ID

Sample Date

Depth Interval

0
 Type: N=Normal Sample; FD=Field Duplicate
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IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870

Fuel=1800

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial

Type 
0

Location ID

Sample Date

Depth Interval

0
 Type: N=Normal Sample; FD=Field Duplicate

EX1-11 EX1-12 EX1-13 EX1-14 EX1-15 EX1-15 EX1-16 EX1-17 EX1-17

10/25/2016 10/25/2016 10/25/2016 10/25/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016 10/27/2016

1.5 - 2.5 m 2 - 3 m 2.5 - 3.5 m 2 - 3 m 2 - 3 m 2 - 3 m 3.5 - 4.5 m 1 - 2 m 3 - 4 m

N N N N N FD N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

0.13 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

18 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

56 14 < 10 < 10 < 10 < 10 17 < 10 25

28 15 < 10 < 10 < 10 < 10 18 15 23

< 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15 < 15

100 29 < 15 < 15 < 15 < 15 35 < 15 48

YES YES NA NA NA NA YES NA YES

Fuel Fuel NA NA NA NA Fuel NA Fuel

Page 2 of 6



IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870

Fuel=1800

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial

Type 
0

Location ID

Sample Date

Depth Interval

0
 Type: N=Normal Sample; FD=Field Duplicate

EX1-1 EX1-3 EX1-9 EX1-10

10/20/2016 10/20/2016 10/20/2016 10/20/2016

3 - 4 m 2 - 3 m 1 - 2 m 1.5 - 2.5 m

N N N N

Interim 

Remedial 

Sample 

(Removed)

Interim 

Remedial 

Sample 

(Removed)

Interim 

Remedial 

Sample 

(Removed)

Interim 

Remedial 

Sample 

(Removed)

< 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025

0.16 < 0.025 0.31 0.16

0.99 0.1 1.4 0.86

150 97 71 230

390 2300 1300 1700

200 720 420 580

41 120 70 86

780 3200 1900 2600

YES YES YES YES

Fuel Fuel Fuel Fuel
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IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870

Fuel=1800

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial

Type 
0

Location ID

Sample Date

Depth Interval

0
 Type: N=Normal Sample; FD=Field Duplicate

EX2-1 EX2-2 EX2-2 EX2-3 EX2-4 EX2-5 EX2-6

10/21/2016 10/21/2016 10/21/2016 10/21/2016 10/21/2016 10/21/2016 12/13/2016

1 - 2 m 1 - 2 m 1 - 2 m 0 - 1 m 1 - 2 m 2 m 2 m

N N FD N N N N

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

< 10 < 10 < 10 < 10 < 10 < 10 < 10

23 < 10 < 10 < 10 < 10 < 10 < 10

30 < 15 < 15 < 15 < 15 < 15 < 15

53 < 15 < 15 < 15 < 15 < 15 < 15

YES NA NA NA NA NA NA

Fuel/Lube NA NA NA NA NA NA
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IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PHCs

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042

Toluene mg/kg 0.35

Ethylbenzene mg/kg 0.065

Xylenes mg/kg 11

F1 (C6-C10) - BTEX mg/kg -

F2 (C10-C16) mg/kg -

C16-C21 mg/kg -

C21-C32 mg/kg -

Modified TPH (Tier 1) mg/kg

Gas=870

Fuel=1800

Lube=10000

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

BOLD = Exceeds criteria.

'-' or NA = not applicable

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial

Type 
0

Location ID

Sample Date

Depth Interval

0
 Type: N=Normal Sample; FD=Field Duplicate

STP-EX1-1 STP-EX1-2 STP-EX1-2 STP-EX1-3 STP-EX1-3 STP-EX1-4 STP-EX1-1 STP-EX2-1 STP-EX2-2

10/19/2016 10/19/2016 10/20/2016 10/19/2016 10/25/2016 10/25/2016 10/20/2016 10/19/2016 10/19/2016

- - - - - - - - -

N N N N N N N N N

Interim 

Remedial 

Sample 

(Removed)

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

< 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 0.12 < 0.025 < 0.025

< 0.050 0.16 < 0.050 < 0.050 < 0.050 < 0.050 0.61 < 0.050 < 0.050

< 2.5 17 18 < 2.5 < 2.5 3.4 43 < 2.5 < 2.5

< 10 210 1000 54 170 110 890 < 10 170

< 10 120 400 44 88 54 310 30 150

< 15 39 64 19 25 18 56 51 32

< 15 380 1500 120 280 190 1300 81 360

NA YES YES YES YES YES YES YES YES

NA Fuel Fuel Fuel Fuel Fuel Fuel Fuel/Lube Fuel
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IOL-CTC: Hubbards, NS 

Table 3.0: 2016/2020 Remedial Soil Assessment Results

PAHs

Imperial Oil  Limited

EX2-1 EX2-2 EX2-3 EX2-3 EX2-4 EX2-5 EX2-6

6/2/2020 6/2/2020 6/2/2020 6/2/2020 6/2/2020 6/2/2020 6/2/2020

1 - 2 m 1 - 2 m 0 - 1 m 0 - 1 m 1 - 2 m 2 m 2 m

N N N FD N N N

Parameter Unit NSE-EQS
1

Acenaphthene mg/kg 8000 <0.010 <0.010 <0.010 <0.010 <0.010 <0.16 <0.010

Acenaphthylene mg/kg 23 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.010

Anthracene mg/kg 37000 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.010

Benzo(A)Anthracene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(A)Pyrene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(B)Fluoranthene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(G,H,I)Perylene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(J)Fluoranthene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Benzo(K)Fluoranthene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Chrysene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010

Dibenzo(A,H)Anthracene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Fluoranthene mg/kg 5300 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040 <0.010

Fluorene mg/kg 4100 <0.010 <0.010 <0.010 <0.010 <0.010 <0.54 0.033

Indeno(1,2,3-cd)pyrene mg/kg - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Methylnaphthalene, 1- mg/kg 30 <0.010 <0.010 <0.010 <0.010 <0.010 1.1 <0.010

Methylnaphthalene, 2- mg/kg 30 <0.010 <0.010 <0.010 <0.010 <0.010 1.2 <0.010

Naphthalene mg/kg 25 <0.010 <0.010 <0.010 <0.010 <0.010 <0.15 <0.010

Phenanthrene mg/kg 17 <0.010 <0.010 <0.010 <0.010 <0.010 <0.84 0.044

Pyrene mg/kg 3200 <0.010 <0.010 <0.010 <0.010 <0.010 0.039 <0.010

Benzo(a)pyrene Total Potency Equiv. mg/kg 5.3 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

'-' or NA = not applicable

Sample Name

Sample Date

Depth Interval

Type
0

0
 Type: N=Normal Sample; FD=Field Duplicate 

1
 Nova Scotia Environment Table 1A Tier I Environmental 

Quality Standards for Soil at a Potable Site, Coarse Grained Soil, 

Commercial Land Use.

BOLD = Exceeds criteria.
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IOL-CTC: Hubbards, NS

Table 4.0: 2017 Phase II Soil Assessment Results

PHC

Imperial Oil Limited

BH17-05 BH17-05 BH17-06 BH17-06 BH17-07 BH17-07 BH17-07 MW17-04 MW17-04 MW17-04 MW17-04 MW17-05 MW17-05

7/19/2017 7/19/2017 7/19/2017 7/19/2017 7/20/2017 7/20/2017 7/20/2017 7/19/2017 7/19/2017 7/19/2017 7/19/2017 7/20/2017 7/20/2017

1.2 - 1.8 m 3 - 3.6 m 1.2 - 1.8 m 4.2 - 4.8 m 1.2 - 1.8 m 2.4 - 3 m 3.6 - 4.2 m 0.6 - 1.2 m 1.8 - 2.4 m 3 - 3.6 m 4.2 - 4.8 m 2.4 - 3 m 3.9 - 4.2 m

N N N N N N N N N N N N N

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Toluene mg/kg 0.35 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Ethylbenzene mg/kg 0.065 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025 < 0.025

Xylenes mg/kg 11 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 0.06 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

F1 (C6-C10) - BTEX mg/kg - < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

F2 (C10-C16) mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 74 < 10 < 10 < 10 < 10

C16-C21 mg/kg - < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 43 < 10 < 10 < 10 < 10

C21-C32 mg/kg - < 15 < 15 < 15 < 15 < 15 < 15 < 15 35 150 < 15 22 19 < 15

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

< 15 < 15 < 15 < 15 < 15 < 15 < 15 35 260 < 15 22 19 < 15

Reached Baseline at C32 mg/kg - - - - - - - - YES YES - YES YES -

Hydrocarbon Resemblance mg/kg - - - - - - - - Lube Fuel/Lube - Lube Lube -

BOLD = Exceeds criteria.

1
 Nova Scotia Environment (NSE 2013) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable Site, 

Coarse Grained Soil, Commercial Land Use.

'-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type

Type: N=Normal Sample; FD=Field Duplicate
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Hubbards: Deliverable 9 - Update IOL-CTC: Hubbards, NS

Table 4.0: 2017 Phase II Soil Assessment Results

Metals

Imperial Oil Limited

FWO-2 FWO-2 FWO-3 FWO-3 FWO-4 FWO-4 FWO-5 FWO-5

10/26/2017 10/26/2017 10/26/2017 10/26/2017 10/26/2017 10/26/2017 10/26/2017 11/22/2017

0.2 - 0.35 m 0.35 - 0.5 m 0.2 - 0.35 m 0.35 - 0.5 m 0.2 - 0.35 m 0.35 - 0.5 m 0.3 - 0.5 m 0.5 - 0.7 m

N N N N N N N N

Parameter Unit NSE-EQS
1

Iron mg/kg 11000 23000 23000 25000 27000 30000 27000 23000 8700

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment (NSE 2013) Table 

1A Tier 1 Environmental Quality Standards for 

Soil at a Potable Site, Coarse Grained Soil, 

Commercial Land Use.

BOLD = Exceeds criteria.
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Hubbards: Deliverable 9 - Update IOL-CTC: Hubbards, NS

Table 4.0: 2017 Phase II Soil Assessment Results

Metals

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Iron mg/kg 11000

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment (NSE 2013) Table 

1A Tier 1 Environmental Quality Standards for 

Soil at a Potable Site, Coarse Grained Soil, 

Commercial Land Use.

BOLD = Exceeds criteria.

FWO-6 FWO-6 FWO-7 FWO-7 FWO-8 FWO-8

11/22/2017 11/22/2017 11/22/2017 11/22/2017 11/22/2017 11/22/2017

0.2 - 0.35 m 0.35 - 0.5 m 0.2 - 0.35 m 0.35 - 0.5 m 0.2 - 0.35 0.35 - 0.5

N N N N N N

24000 13000 21000 11000 13000 8600
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IOL-CTC: Hubbards, NS

Table 5.0: 2018 Remedial Soil Assessment Results

PHC

Imperial Oil Limited

EX01-N01 EX01-E01 EX01-W01 EX01-S01 EX01-BS01 IF01-01_04

8/7/2018 8/7/2018 8/7/2018 8/7/2018 8/7/2018 8/2/2018

0.25-0.75 m 0.25-0.75 m 0.25-0.75 m 0.25-0.75 m 1.0 m -

N N N N N N 

Parameter Unit NSE-EQS
1

Benzene mg/kg 0.042 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

Toluene mg/kg 0.35 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

Ethylbenzene mg/kg 0.065 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

Xylenes mg/kg 11 <0.050 <0.050 <0.050 <0.050 0.11 <0.050

F1 (C6-C10) - BTEX mg/kg - <2.5 <2.5 <2.5 <2.5 39 <2.5

F2 (C10-C16) mg/kg - <10 <10 <10 <10 480 <10

C16-C21 mg/kg - <10 <10 <10 <10 220 <10

C21-C32 mg/kg - <15 <15 <15 21 520 <15

Modified TPH (Tier 1) mg/kg

Gas=870; 

Fuel=1800; 

Lube=10000

<15 <15 <15 21 1300 <15

Reached Baseline at C32 - - - - - Yes Yes -

Hydrocarbon Resemblance - - - - - Lube Fuel/Lube -

1
 Nova Scotia Environment (NSE) Table 1A Tier 1 

Environmental Quality Standards for Soil at a Potable Site, 

Coarse Grained Soil, Commercial Land Use.

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type
0

0 
Type: N=Normal Sample; FD=Field Duplicate
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IOL-CTC: Hubbards, NS

Table 5.0: 2018 Remedial Soil Assessment Results

VOCs

Imperial Oil Limited

IF01-01_04

8/2/2018

-

N

Parameter Unit NSE-EQS
1

Bromodichloromethane ug/kg 1500 < 25

Bromoform ug/kg 2300 < 25

Bromomethane ug/kg 97 < 50

Carbon Tetrachloride ug/kg 160 < 25

Chlorodibromomethane ug/kg 1500 < 25

Chloroform ug/kg 1000 < 25

Dibromoethane, 1,2- (EDB) ug/kg 50 < 25

Dichlorobenzene, 1,2- ug/kg 180 < 25

Dichlorobenzene, 1,3- ug/kg 24000 < 25

Dichlorobenzene, 1,4- ug/kg 98 < 25

Dichloroethane, 1,1- ug/kg 470 < 25

Dichloroethane, 1,2- ug/kg 50 < 25

Dichloroethene, 1,1- ug/kg 240 < 25

Dichloroethene, Cis-1,2- ug/kg 1900 < 25

Dichloroethene, Trans-1,2- ug/kg 1900 < 25

Dichloromethane ug/kg 320 < 50

Dichloropropane, 1,2- ug/kg 540 < 25

Dichloropropene, 1,3- ug/kg 1700 < 25

Methyl T-Butyl Ether (MTBE) ug/kg - < 25

Monochlorobenzene ug/kg 1100 < 25

Styrene ug/kg 47000 < 25

Tetrachloroethane, 1,1,2,2- ug/kg 140 < 25

Tetrachloroethene ug/kg 1600 < 25

Trichloroethane, 1,1,1- ug/kg 20000 < 25

Trichloroethane, 1,1,2- ug/kg 540 < 25

Trichloroethylene ug/kg 10 < 10

Vinyl Chloride ug/kg 20 < 20

Benzene ug/kg 42 < 25

Toluene ug/kg 350 < 25

Ethylbenzene ug/kg 65 < 25

Xylenes, Total ug/kg 11000 < 50

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Table 1A Tier 1 Environmental 

Quality Standards for Soil at a Potable Site, Coarse, 

Commercial
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IOL-CTC: Hubbards, NS

Table 5.0: 2018 Remedial Soil Assessment Results

PAHs

Imperial Oil Limited

IF01-01_04

8/2/2018

-

N

Parameter Unit NSE-EQS
1

Acenaphthene mg/kg 8000 <0.020

Acenaphthylene mg/kg 23 <0.030

Anthracene mg/kg 37000 <0.010

Benzo(A)Anthracene mg/kg - <0.010

Benzo(A)Pyrene mg/kg - <0.010

Benzo(a)pyrene total potency equivalents mg/kg 5.3 <0.03

Benzo(B)Fluoranthene mg/kg - <0.010

Benzo(G,H,I)Perylene mg/kg - <0.010

Benzo[j]fluoranthene mg/kg - <0.010

Benzo(K)Fluoranthene mg/kg - <0.010

Chrysene mg/kg - <0.010

Dibenzo(A,H)Anthracene mg/kg - <0.010

Fluoranthene mg/kg 5300 <0.010

Fluorene mg/kg 4100 <0.010

Indeno(1,2,3-cd)pyrene mg/kg - <0.010

Methylnaphthalene, 1- mg/kg 30 <0.010

Methylnaphthalene, 2- mg/kg 30 <0.010

Naphthalene mg/kg 25 <0.010

Phenanthrene mg/kg 17 <0.010

Pyrene mg/kg 3200 <0.010

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Table 1A Tier 1 Environmental Quality Standards 

for Soil at a Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 5.0: 2018 Remedial Soil Assessment Results

Metals

Imperial Oil Limited

IF01-01_04

8/2/2018

-

N

Parameter Unit NSE-EQS
1

Aluminum mg/kg 15400 6700

Antimony mg/kg 63 <2.0

Arsenic mg/kg 31 11

Barium mg/kg 15000 14

Beryllium mg/kg 320 <2.0

Boron mg/kg 24000 <50

Cadmium mg/kg 49 <0.30

Chromium mg/kg 630 6.9

Cobalt mg/kg 250 4.3

Copper mg/kg 4000 9.5

Iron mg/kg 11000 8400

Lead mg/kg 260 8.7

Manganese mg/kg - 210

Mercury mg/kg 24 <0.10

Molybdenum mg/kg 1200 <2.0

Nickel mg/kg 2200 8.0

Selenium mg/kg 125 <1.0

Silver mg/kg 490 <0.50

Strontium mg/kg 9400 <5.0

Thallium mg/kg 1 <0.10

Tin mg/kg 9400 <2.0

Uranium mg/kg 33 0.92

Vanadium mg/kg 160 9.9

Zinc mg/kg 47000 25

-' or NA = not applicable

Location ID

Sample Date

Depth Interval

Type 
0

0
 Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Table 1A Tier 1 

Environmental Quality Standards for Soil at a 

Potable Site, Coarse, Commercial
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

MW1 MW1 MW1 MW1 MW2 MW2 MW2 MW2 MW2 MW2

10/14/2015 12/15/2016 2/19/2019 5/6/2019 10/14/2015 10/14/2015 12/15/2016 7/27/2017 2/19/2019 5/6/2019

N N N N N FD N N N N

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

Toluene mg/L 0.024 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

Ethylbenzene mg/L 0.0024 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

Xylenes mg/L 0.3 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

F1 (C6-C10) - BTEX mg/L - < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

F2 (C10-C16) mg/L - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

C16-C21 mg/L - < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

C21-C32 mg/L - < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Reached Baseline at C32 - - - - - - - - - - - -

Hydrocarbon Resemblance - - - - - - - - - - - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW3 MW3 MW3 MW3 MW4 MW4 MW4 MW4 MW4

10/14/2015 12/15/2016 2/19/2019 5/6/2019 10/14/2015 12/15/2016 10/24/2018 2/19/2019 5/6/2019

N N N N N N N N N

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

< 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 <0.050 <0.050 <0.050

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

- - - - - - - - -

- - - - - - - - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW5 MW5 MW5 MW5 MW6 MW6 MW6 MW6 MW6

10/14/2015 12/15/2016 2/19/2019 5/6/2019 10/14/2015 12/15/2016 1/11/2017 6/22/2017 6/22/2017

N N N N N N N N FD

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

< 0.010 < 0.010 < 0.010 < 0.010 0.044 0.049 0.076 0.027 0.031

< 0.050 < 0.050 < 0.050 < 0.050 4.6 7.3 7.6 2.6 2.1

<0.050 < 0.050 < 0.050 < 0.050 1.6 2.5 2 0.82 0.7

< 0.10 < 0.10 < 0.10 < 0.10 0.35 0.48 0.41 0.16 0.15

< 0.10 < 0.10 < 0.10 < 0.10 6.6 10 10 3.6 3

- - - - YES YES YES YES YES

- - - - Fuel Fuel Fuel Fuel Fuel
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW16-01 MW16-01 MW16-01 MW16-01 MW16-01 MW16-01 MW16-01 MW16-01 MW16-01 MW16-01

12/15/2016 12/15/2016 1/11/2017 1/11/2017 6/22/2017 7/27/2017 3/14/2018 2/19/2019 2/19/2019 5/6/2019

N FD N FD N N N N FD N

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 <0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 <0.0010 < 0.0010 < 0.0010 < 0.0010

0.0038 0.0037 < 0.0010 < 0.0010 < 0.0010 < 0.0010 <0.0010 < 0.0010 < 0.0010 < 0.0010

0.017 0.016 < 0.0020 < 0.0020 < 0.0020 < 0.0020 <0.0020 < 0.0020 < 0.0020 < 0.0020

0.3 0.29 0.07 0.11 0.034 < 0.010 <0.010 < 0.010 < 0.010 < 0.010

4.5 4.5 2.9 3.6 0.86 < 0.050 0.15 < 0.050 < 0.050 < 0.050

2.2 1.9 2 2.4 0.69 < 0.050 0.13 < 0.050 < 0.050 < 0.050

0.31 0.35 0.33 0.4 0.13 < 0.10 <0.10 < 0.10 < 0.10 < 0.10

7.3 7.1 5.3 6.5 1.7 < 0.10 0.29 < 0.10 < 0.10 < 0.10

YES YES YES YES YES - Yes - - -

Fuel Fuel Fuel Fuel Fuel - Fuel - - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW16-02 MW16-02 MW16-02 MW16-02 MW16-03 MW16-03 MW16-03 MW16-03

12/15/2016 7/27/2017 2/19/2019 5/6/2019 12/15/2016 7/27/2017 2/19/2019 5/6/2019

N N N N N N N N

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

< 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

- - - - - - - -

- - - - - - - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW17-01 MW17-01 MW17-01 MW17-01 MW17-01 MW17-01 MW17-01 MW17-01 MW17-01 MW17-01

7/27/2017 9/20/2017 9/20/2017 3/14/2018 3/14/2018 6/5/2018 8/7/2018 10/24/2018 2/6/2019 5/6/2019

N N FD N FD N N N N N

< 0.0010 < 0.0010 < 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.0010 < 0.0010

0.006 < 0.0010 < 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.0010 < 0.0010

0.0033 0.0013 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.0010 < 0.0010

0.0041 < 0.0020 < 0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 < 0.0020 < 0.0020

0.29 0.14 0.12 0.05 0.066 0.054 < 0.010 0.092 < 0.010 < 0.010

1.7 14 19 3.6 4.1 5.4 4.0 10 < 0.050 < 0.050

0.64 4.8 6.8 1.4 1.5 2.2 1.6 4 < 0.050 < 0.050

0.2 1 1.6 0.34 0.38 0.5 0.39 1 < 0.10 < 0.10

2.9 21 27 5.3 6.1 8.2 6.0 15 < 0.10 < 0.10

YES YES YES Yes Yes Yes Yes Yes - -

Fuel Fuel Fuel Fuel Fuel Fuel Fuel Fuel - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW17-02 MW17-02 MW17-02 MW17-02 MW17-02

7/27/2017 9/20/2017 3/14/2018 2/19/2019 5/6/2019

N N N N N

0.0098 < 0.0010 < 0.0010 < 0.0010 < 0.0010

0.016 0.012 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

0.019 0.01 < 0.010 < 0.010 < 0.010

0.073 0.087 < 0.050 < 0.050 < 0.050

< 0.053 0.066 < 0.050 < 0.050 < 0.050

< 0.11 < 0.10 < 0.10 < 0.10 < 0.10

< 0.11 0.16 < 0.10 < 0.10 < 0.10

YES YES - - -

Fuel Fuel - - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW17-03 MW17-03 MW17-03 MW17-03 MW17-03 MW17-03 MW17-03 MW17-03 MW17-03

7/27/2017 7/27/2017 9/20/2017 3/14/2018 6/5/2018 8/7/2018 10/24/2018 2/6/2019 5/6/2019

N FD N N N N N N N

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

0.092 0.086 0.061 0.021 0.042 < 0.010 0.057 < 0.010 < 0.010

4.4 9 5.5 0.82 3.4 0.93 2.9 < 0.050 < 0.050

0.8 1.5 1.1 0.18 0.7 0.20 0.62 < 0.050 < 0.050

0.16 0.2 0.2 < 0.10 < 0.11 < 0.10 0.12 < 0.10 < 0.10

5.4 11 6.9 1 4.2 1.1 3.7 < 0.10 < 0.10

YES YES YES Yes Yes Yes Yes - -

Fuel Fuel Fuel Fuel Fuel Fuel Fuel - -
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IOL-CTC: Hubbards, NS

Table 6.0: 2015-2020 Groundwater Testing Summary

PHC

Imperial Oil Limited

Parameter Unit NSE-EQS
1

Benzene mg/L 0.005

Toluene mg/L 0.024

Ethylbenzene mg/L 0.0024

Xylenes mg/L 0.3

F1 (C6-C10) - BTEX mg/L -

F2 (C10-C16) mg/L -

C16-C21 mg/L -

C21-C32 mg/L -

Modified TPH (Tier 1) mg/L

4.4 (Gas); 

3.2 (Fuel); 

7.8 (Lube)

Reached Baseline at C32 - -

Hydrocarbon Resemblance - -

-' or NA = not applicable

Location ID

Sample Date

Type 
0

0 
Type: N=Normal Sample; FD=Field Duplicate

1
 Nova Scotia Environment Tier 1 Environmental Quality 

Standards for Groundwater at a Potable Site, Coarse, 

Commercial (Table 4)

BOLD = Exceeds criteria.

MW17-04 MW17-05 MW17-05 MW17-05 MW17-05 MW19-01 MW19-01 MW19-01 MW19-01

7/27/2017 7/27/2017 2/19/2019 2/19/2019 5/6/2019 5/6/2019 5/6/2019 6/26/2019 8/14/2020

N N N N N N N N N

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 <0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 0.0073 0.007 < 0.0010 <0.0010

< 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 0.0045 0.0047 < 0.0010 <0.0010

< 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 <0.0020

< 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 <0.090

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 <0.050

< 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 <0.050

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 <0.090

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 <0.090

- - - - - - - - -

- - - - - - - - -
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Appendix E

LABORATORY CERTIFICATES
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MAXXAM JOB #: B5K9078
Received: 2015/10/14, 16:13

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC Site
Site#: CTC

Report Date: 2015/10/20
Report #: R3726834

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 533484-01-01

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 8

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001138TEH in Water (PIRI)

Atl. RBCA v3 mATL SOP 001188VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001138Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A8ModTPH (T1) Calc. for Water

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
Melissa DiPinto, Project Manager
Email: mdipinto@maxxam.ca
Phone# (902) 420-0203
==================================================================== 
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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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com

Melissa DiPinto

20 Oct 2015 16:40:47 -03:00



Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(4) VPH sample contained sediment.

(3) TEH sample contained sediment.

(2) TEH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated.

(1) TEH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

423069099    99 (4)4230690    99 (4)102    99 (4)%Isobutylbenzene - Volatile

423069099974230690999798%D4-1,2-Dichloroethane

42306901001014230690100100100%4-Bromofluorobenzene

423069010098423069010010099%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4232285    117 (3)    113 (3)4232277    102 (3)    103 (3)    110 (3)%n-Dotriacontane - Extractable

4232285    59 (2)    61 (1)4232277    54 (1)70    64 (1)%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4232285N/ANANA4232277NANANAmg/LHydrocarbon Resemblance

4232285N/ANANA4232277NANANAmg/LReached Baseline at C32

42297670.10<0.10<0.104229767<0.10<0.10<0.10mg/LModified TPH (Tier1)

42322850.10<0.10<0.104232277<0.10<0.10<0.10mg/L>C21-<C32 Hydrocarbons

42322850.050<0.050<0.0504232277<0.050<0.050<0.050mg/L>C16-C21 Hydrocarbons

42322850.050<0.050<0.0504232277<0.050<0.050<0.050mg/L>C10-C16 Hydrocarbons

42306900.010<0.010<0.0104230690<0.010<0.010<0.010mg/LC6 - C10 (less BTEX)

42306900.0020<0.0020<0.00204230690<0.0020<0.0020<0.0020mg/LTotal Xylenes

42306900.0010<0.0010<0.00104230690<0.0010<0.0010<0.0010mg/LEthylbenzene

42306900.0010<0.0010<0.00104230690<0.0010<0.0010<0.0010mg/LToluene

42306900.0010<0.0010<0.00104230690<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW5MW4QC BatchMW3MW2MW1UNITS

533484-01-01533484-01-01533484-01-01533484-01-01533484-01-01COC Number

2015/10/14
 13:00

2015/10/14
 14:50

2015/10/14
 15:05

2015/10/14
 13:45

2015/10/14
 14:45

Sampling Date

BDT109BDT108BDT107BDT106BDT105Maxxam ID
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) TEH sample contained sediment.

(2) TEH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was
repeated.

(1) Fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

423069010110086%Isobutylbenzene - Volatile

4230690979898%D4-1,2-Dichloroethane

423069010010099%4-Bromofluorobenzene

42306909999101%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4232285111    113 (3)    121 (3)%n-Dotriacontane - Extractable

423228571    66 (2)100%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4232285N/ANANA    COMMENT (1)mg/LHydrocarbon Resemblance

4232285N/ANANAYesmg/LReached Baseline at C32

42297670.10<0.10<0.106.6mg/LModified TPH (Tier1)

42322850.10<0.10<0.100.35mg/L>C21-<C32 Hydrocarbons

42322850.050<0.050<0.0501.6mg/L>C16-C21 Hydrocarbons

42322850.050<0.050<0.0504.6mg/L>C10-C16 Hydrocarbons

42306900.010<0.010<0.0100.044mg/LC6 - C10 (less BTEX)

42306900.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

42306900.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

42306900.0010<0.0010<0.0010<0.0010mg/LToluene

42306900.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLTRIP BLANKMW-FDMW6UNITS

533484-01-01533484-01-01533484-01-01COC Number

2015/10/14
 15:20

2015/10/14
 13:45

2015/10/14
 14:20

Sampling Date

BDT112BDT111BDT110Maxxam ID
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT105 Collected: 2015/10/14
Sample ID: MW1

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Bria Harvey2015/10/172015/10/164232277GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT106 Collected: 2015/10/14
Sample ID: MW2

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Bria Harvey2015/10/172015/10/164232277GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT107 Collected: 2015/10/14
Sample ID: MW3

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Bria Harvey2015/10/172015/10/164232277GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT108 Collected: 2015/10/14
Sample ID: MW4

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Katelyn Cherwonick2015/10/162015/10/164232285GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT109 Collected: 2015/10/14
Sample ID: MW5

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Katelyn Cherwonick2015/10/162015/10/164232285GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT110 Collected: 2015/10/14
Sample ID: MW6

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Katelyn Cherwonick2015/10/162015/10/164232285GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT111 Collected: 2015/10/14
Sample ID: MW-FD

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Katelyn Cherwonick2015/10/162015/10/164232285GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: BDT112 Collected: 2015/10/14
Sample ID: TRIP BLANK

Matrix: Water
Relinquished: 2015/10/14

Received: 2015/10/14

Katelyn Cherwonick2015/10/162015/10/164232285GC/FIDTEH in Water (PIRI)

Amanda Swales2015/10/16N/A4230690PTGC/MSVPH in Water (PIRI)

Automated Statchk2015/10/19N/A4229767CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

12.7°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%992015/10/161,4-DifluorobenzeneMethod BlankASL4230690
70 - 130%1012015/10/164-Bromofluorobenzene
70 - 130%962015/10/16D4-1,2-Dichloroethane
70 - 130%1032015/10/16Isobutylbenzene - Volatile

mg/L<0.00102015/10/16Benzene
mg/L<0.00102015/10/16Toluene
mg/L<0.00102015/10/16Ethylbenzene
mg/L<0.00202015/10/16Total Xylenes
mg/L<0.0102015/10/16C6 - C10 (less BTEX)

30 - 130%1002015/10/17n-Dotriacontane - ExtractableMethod BlankBHR4232277
30 - 130     48 (1)2015/10/17Isobutylbenzene  - Extractable

mg/L<0.0502015/10/17>C10-C16 Hydrocarbons
mg/L<0.0502015/10/17>C16-C21 Hydrocarbons
mg/L<0.102015/10/17>C21-<C32 Hydrocarbons

30 - 130%942015/10/16n-Dotriacontane - ExtractableMethod BlankKCR4232285
30 - 130     64 (1)2015/10/16Isobutylbenzene  - Extractable

mg/L<0.0502015/10/16>C10-C16 Hydrocarbons
mg/L<0.0502015/10/16>C16-C21 Hydrocarbons
mg/L<0.102015/10/16>C21-<C32 Hydrocarbons

70 - 130%972015/10/161,4-DifluorobenzeneLCSASL4230690
70 - 130%1002015/10/164-Bromofluorobenzene
70 - 130%962015/10/16D4-1,2-Dichloroethane
70 - 130%1022015/10/16Isobutylbenzene - Volatile
70 - 130%1082015/10/16Benzene
70 - 130%1112015/10/16Toluene
70 - 130%1122015/10/16Ethylbenzene
70 - 130%1112015/10/16Total Xylenes
30 - 130%1042015/10/17n-Dotriacontane - ExtractableLCSBHR4232277
30 - 130%     64 (1)2015/10/17Isobutylbenzene  - Extractable
70 - 130%812015/10/17>C10-C16 Hydrocarbons
70 - 130%932015/10/17>C16-C21 Hydrocarbons
70 - 130%832015/10/17>C21-<C32 Hydrocarbons
30 - 130%1092015/10/16n-Dotriacontane - ExtractableLCSKCR4232285
30 - 130%     62 (1)2015/10/16Isobutylbenzene  - Extractable
70 - 130%902015/10/16>C10-C16 Hydrocarbons
70 - 130%1002015/10/16>C16-C21 Hydrocarbons
70 - 130%1122015/10/16>C21-<C32 Hydrocarbons

(1) TEH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B5K9078
Report Date: 2015/10/20

AECOM Canada Ltd.
Task Order#: N/A-CTC Site
Site#: CTC

64 MILL LAKE ROAD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2015/10/14 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B5K9078 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐ . 

Extraction Surrogate Recovery ☐ ☒ ☐ TEH surrogate(s) not within reference method but within client 

specified acceptance limits. Analysis was repeated with similar results 

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐  

Matrix Spike Recovery ☐ ☒ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☒ ☐ ☐  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6F9144
Received: 2016/07/29, 09:16

CERTIFICATE OF ANALYSIS

Task Order#: IOL-CTC
Site#:

Report Date: 2016/08/11
Report #: R4105078

Version: 2 - Final

Attention:Tim Bachiu

AECOM Canada Ltd
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09771, 09772

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 14

Primary ReferenceLaboratory MethodQuantityAnalyses

CCME CSQGN/A1B[a]P Total Potency Equivalent

Atl. RBCA v3 mATL SOP 0011114TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 0000114Moisture

N/AATL SOP 0011114Double water wash (soil)

EPA 8270D 2007 mATL SOP 001021PAH Compounds by GCMS (SIM) (1)

Atl. RBCA v3 mATL SOP 0011914VPH in Soil (PIRI)

EPA 3630C R3 mATL SOP 0011114Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A14ModTPH (T1) Calc. for Soil

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (SOIL)

(3) VPH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

(2) Fuel oil fraction.

(1) Elevated TEH RDL(s) due to sample dilution.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

459956210410710510191%D4-1,2-Dichloroethane

4599562989811011495%4-Bromofluorobenzene

459956288941089780%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

459956263    50 (3)1079494%Isobutylbenzene - Volatile

4602201104113107105%n-Dotriacontane - Extractable

460220167898986%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4602201N/A    COMMENT (2)N/A    COMMENT (2)NANAmg/kgHydrocarbon Resemblance

4602201N/AYesN/AYesNANAmg/kgReached Baseline at C32

45994205012000155000<15<15mg/kgModified TPH (Tier1)

46022011544015290<15<15mg/kg>C21-<C32 Hydrocarbons

4602201102400101100<10<10mg/kg>C16-C21 Hydrocarbons

460220150    9200 (1)103600<10<10mg/kg>C10-C16 Hydrocarbons

45995622.5482.564<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

45995620.0500.410.0500.36<0.050<0.050<0.050mg/kgTotal Xylenes

45995620.0250.0500.0250.072<0.025<0.025<0.025mg/kgEthylbenzene

45995620.025<0.0250.025<0.025<0.025<0.025<0.025mg/kgToluene

45995620.025<0.0250.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

45995521.0211.010159.7%Moisture

Inorganics

QC BatchRDLTP16-03 (3-4M)RDLTP16-03 (0-1M)TP16-02
TP16-01
Lab-Dup

TP16-01UNITS

0977109771097710977109771COC Number

2016/07/28
 18:00

2016/07/28
 17:50

2016/07/28
 11:00

2016/07/28
 10:00

2016/07/28
 10:00

Sampling Date

CUG982CUG981CUG980CUG979CUG979Maxxam ID
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (SOIL)

(1) Fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4599562949091101%D4-1,2-Dichloroethane

45995621219187107%4-Bromofluorobenzene

459956290868395%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4599562769361107%Isobutylbenzene - Volatile

460220197109117102%n-Dotriacontane - Extractable

4602201921019687%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4602201N/A    COMMENT (1)N/A    COMMENT (1)    COMMENT (1)NAmg/kgHydrocarbon Resemblance

4602201N/AYesN/AYesYesNAmg/kgReached Baseline at C32

459942025860156607800<15mg/kgModified TPH (Tier1)

460220115461545380<15mg/kg>C21-<C32 Hydrocarbons

460220110200101601700<10mg/kg>C16-C21 Hydrocarbons

460220110490104405500<10mg/kg>C10-C16 Hydrocarbons

4599562251202.513200<2.5mg/kgC6 - C10 (less BTEX)

45995620.0501.50.0500.0680.83<0.050mg/kgTotal Xylenes

45995620.0250.220.025<0.0250.36<0.025mg/kgEthylbenzene

45995620.025<0.0250.025<0.025<0.025<0.025mg/kgToluene

45995620.025<0.0250.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

45995521.0121.011119.3%Moisture

Inorganics

QC BatchRDLTP16-06 (2-3M)RDLTP16-05 (3-4M)TP16-05 (1-2M)TP16-04UNITS

09771097710977109771COC Number

2016/07/28
 09:00

2016/07/27
 16:00

2016/07/27
 15:40

2016/07/27
 16:30

Sampling Date

CUG986CUG985CUG984CUG983Maxxam ID
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (SOIL)

(2) Weathered fuel oil fraction.  Possible lube oil fraction.

(1) One product in fuel / lube range.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4599562102459956297104108%D4-1,2-Dichloroethane

45995621074599562106109110%4-Bromofluorobenzene

45995621074599562102108110%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

45995621054599562105104106%Isobutylbenzene - Volatile

46035081214602201102104102%n-Dotriacontane - Extractable

4603508804602201919187%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4603508N/A    COMMENT (2)4602201NANA    COMMENT (1)mg/kgHydrocarbon Resemblance

4603508N/AYes4602201NANAYesmg/kgReached Baseline at C32

4599420151104599420<15<1582mg/kgModified TPH (Tier1)

460350815454602201<15<1521mg/kg>C21-<C32 Hydrocarbons

460350810324602201<10<1026mg/kg>C16-C21 Hydrocarbons

460350810234602201<10<1014mg/kg>C10-C16 Hydrocarbons

45995622.55.04599562<2.5<2.520mg/kgC6 - C10 (less BTEX)

45995620.050<0.0504599562<0.050<0.050<0.050mg/kgTotal Xylenes

45995620.025<0.0254599562<0.025<0.025<0.025mg/kgEthylbenzene

45995620.025<0.0254599562<0.025<0.025<0.025mg/kgToluene

45995620.025<0.0254599562<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

45995521.0174599552128.914%Moisture

Inorganics

QC BatchRDLTP16-09QC BatchTP16-08TP16-07TP16-06 (3-4M)UNITS

09772097720977109771COC Number

2016/07/27
 14:00

2016/07/27
 14:15

2016/07/27
 15:05

2016/07/28
 09:15

Sampling Date

CUG990CUG989CUG988CUG987Maxxam ID
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (SOIL)

(3) TEH samples were extracted using a flat-bed shaker instead of the accelerated
mechanical shaker due to matrix incompatibility.

(2) Weathered fuel oil fraction.

(1) One product in fuel / lube range.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4599562102102%D4-1,2-Dichloroethane

4599562113108%4-Bromofluorobenzene

4599562108108%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

459956297101%Isobutylbenzene - Volatile

4603508111    110 (3)%n-Dotriacontane - Extractable

46035088277%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4603508N/A    COMMENT (2)    COMMENT (1)mg/kgHydrocarbon Resemblance

4603508N/AYesYesmg/kgReached Baseline at C32

45994201555041mg/kgModified TPH (Tier1)

4603508151921mg/kg>C21-<C32 Hydrocarbons

4603508108620mg/kg>C16-C21 Hydrocarbons

460350810180<10mg/kg>C10-C16 Hydrocarbons

45995622.5260<2.5mg/kgC6 - C10 (less BTEX)

45995620.0500.99<0.050mg/kgTotal Xylenes

45995620.0250.17<0.025mg/kgEthylbenzene

45995620.025<0.025<0.025mg/kgToluene

45995620.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

45998221.01014%Moisture

Inorganics

QC BatchRDLDUP ATP16-10UNITS

0977209772COC Number

2016/07/28
 09:10

2016/07/27
 16:01

Sampling Date

CUG992CUG991Maxxam ID

Page 5 of 17

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

460538910896%D8-Acenaphthylene

4605389110104%D14-Terphenyl (FS)

46053898987%D10-Anthracene

Extraction
Surrogate Recovery (%)

45995270.030.13mg/kgBenzo(a)pyrene Total Potency Equiv.

46053890.0100.0780.063mg/kgIndeno(1,2,3-cd)pyrene

46053890.0100.0210.017mg/kgDibenz(a,h)anthracene

46053890.0100.0930.062mg/kgChrysene

46053890.0100.0430.032mg/kgBenzo(k)fluoranthene

46053890.0100.0430.034mg/kgBenzo(j)fluoranthene

46053890.0100.0940.073mg/kgBenzo(g,h,i)perylene

46053890.0100.0950.068mg/kgBenzo(b)fluoranthene

46053890.0100.110.089mg/kgBenzo(a)pyrene

46053890.0100.0920.057mg/kgBenzo(a)anthracene

46053890.0100.100.050mg/kgPyrene

46053890.0100.0460.026mg/kgPhenanthrene

46053890.010<0.010<0.010mg/kgNaphthalene

46053890.0100.012<0.010mg/kgFluorene

46053890.0100.110.049mg/kgFluoranthene

46053890.010<0.010<0.010mg/kgAnthracene

46053890.010<0.010<0.010mg/kgAcenaphthylene

46053890.010<0.010<0.010mg/kgAcenaphthene

46053890.010<0.010<0.010mg/kg2-Methylnaphthalene

46053890.0100.0130.014mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDL
TP16-09
Lab-Dup

TP16-09UNITS

0977209772COC Number

2016/07/27
 14:00

2016/07/27
 14:00

Sampling Date

CUG990CUG990Maxxam ID
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG979 Collected: 2016/07/28
Sample ID: TP16-01

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG979 Dup Collected: 2016/07/28
Sample ID: TP16-01

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG980 Collected: 2016/07/28
Sample ID: TP16-02

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG981 Collected: 2016/07/28
Sample ID: TP16-03 (0-1M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/08/032016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG982 Collected: 2016/07/28
Sample ID: TP16-03 (3-4M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/08/032016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG983 Collected: 2016/07/27
Sample ID: TP16-04

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG984 Collected: 2016/07/27
Sample ID: TP16-05 (1-2M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/08/032016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG985 Collected: 2016/07/27
Sample ID: TP16-05 (3-4M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG986 Collected: 2016/07/28
Sample ID: TP16-06 (2-3M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/08/032016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG987 Collected: 2016/07/28
Sample ID: TP16-06 (3-4M)

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG988 Collected: 2016/07/27
Sample ID: TP16-07

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG989 Collected: 2016/07/27
Sample ID: TP16-08

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Bria Harvey2016/08/032016/08/024602201GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/03N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG990 Collected: 2016/07/27
Sample ID: TP16-09

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Automated Statchk2016/08/11N/A4599527CALCB[a]P Total Potency Equivalent

Katelyn Cherwonick2016/08/032016/08/034603508GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599552BALMoisture

Gina Thompson2016/08/102016/08/044605389GC/MSPAH Compounds by GCMS (SIM)

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG990 Dup Collected: 2016/07/27
Sample ID: TP16-09

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Gina Thompson2016/08/102016/08/044605389GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG991 Collected: 2016/07/27
Sample ID: TP16-10

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Katelyn Cherwonick2016/08/032016/08/034603508GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599822BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CUG992 Collected: 2016/07/28
Sample ID: DUP A

Matrix: Soil
Relinquished: 2016/07/29

Received: 2016/07/29

Katelyn Cherwonick2016/08/032016/08/034603508GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/08/02N/A4599822BALMoisture

Thea Holland2016/07/292016/07/294599562PTGC/MSVPH in Soil (PIRI)

Automated Statchk2016/08/04N/A4599420CALCModTPH (T1) Calc. for Soil
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

0.0°CPackage 1

Note: Labelling issue (label missing and /or incorrect) - TP16-03 (0-1m) on COC but TP16-03 (2-3m) on 1x40ml vial. All other containers for sample are
labelled as per COC - Proceeded with analysis on remaining 40ml vial.  Marked incorrectly labelled vial as do not use. Client informed.

Note: Labelling issue (label missing and /or incorrect) - TP16-07 on COC and lid but no label on jar- labelled sample as TP16-07 and proceed with
analysis.  Client informed

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012016/07/291,4-DifluorobenzeneMethod BlankTHL4599562
60 - 140%942016/07/294-Bromofluorobenzene
60 - 140%982016/07/29D4-1,2-Dichloroethane
60 - 130%1012016/07/29Isobutylbenzene - Volatile

mg/kg<0.0252016/07/29Benzene
mg/kg<0.0252016/07/29Toluene
mg/kg<0.0252016/07/29Ethylbenzene
mg/kg<0.0502016/07/29Total Xylenes
mg/kg<2.52016/07/29C6 - C10 (less BTEX)

30 - 130%1062016/08/02n-Dotriacontane - ExtractableMethod BlankBHR4602201
30 - 130%912016/08/02Isobutylbenzene  - Extractable

mg/kg<102016/08/02>C10-C16 Hydrocarbons
mg/kg<102016/08/02>C16-C21 Hydrocarbons
mg/kg<152016/08/02>C21-<C32 Hydrocarbons

30 - 130%1202016/08/03n-Dotriacontane - ExtractableMethod BlankKCR4603508
30 - 130%802016/08/03Isobutylbenzene  - Extractable

mg/kg<102016/08/03>C10-C16 Hydrocarbons
mg/kg<102016/08/03>C16-C21 Hydrocarbons
mg/kg<152016/08/03>C21-<C32 Hydrocarbons

30 - 130%902016/08/10D10-AnthraceneMethod BlankGTH4605389
30 - 130%962016/08/10D14-Terphenyl (FS)
30 - 130%832016/08/10D8-Acenaphthylene

mg/kg<0.0102016/08/101-Methylnaphthalene
mg/kg<0.0102016/08/102-Methylnaphthalene
mg/kg<0.0102016/08/10Acenaphthene
mg/kg<0.0102016/08/10Acenaphthylene
mg/kg<0.0102016/08/10Anthracene
mg/kg<0.0102016/08/10Fluoranthene
mg/kg<0.0102016/08/10Fluorene
mg/kg<0.0102016/08/10Naphthalene
mg/kg<0.0102016/08/10Phenanthrene
mg/kg<0.0102016/08/10Pyrene
mg/kg<0.0102016/08/10Benzo(a)anthracene
mg/kg<0.0102016/08/10Benzo(a)pyrene
mg/kg<0.0102016/08/10Benzo(b)fluoranthene
mg/kg<0.0102016/08/10Benzo(g,h,i)perylene
mg/kg<0.0102016/08/10Benzo(j)fluoranthene
mg/kg<0.0102016/08/10Benzo(k)fluoranthene
mg/kg<0.0102016/08/10Chrysene
mg/kg<0.0102016/08/10Dibenz(a,h)anthracene
mg/kg<0.0102016/08/10Indeno(1,2,3-cd)pyrene

50%NC2016/07/29BenzeneRPD [CUG979-02]THL4599562
50%NC2016/07/29Toluene
50%NC2016/07/29Ethylbenzene
50%NC2016/07/29Total Xylenes
50%NC2016/07/29C6 - C10 (less BTEX)
50%NC2016/08/101-MethylnaphthaleneRPD [CUG990-03]GTH4605389
50%NC2016/08/102-Methylnaphthalene
50%NC2016/08/10Acenaphthene
50%NC2016/08/10Acenaphthylene
50%NC2016/08/10Anthracene
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2016/08/10Fluoranthene
50%NC2016/08/10Fluorene
50%NC2016/08/10Naphthalene
50%NC2016/08/10Phenanthrene
50%NC2016/08/10Pyrene
50%472016/08/10Benzo(a)anthracene
50%242016/08/10Benzo(a)pyrene
50%332016/08/10Benzo(b)fluoranthene
50%252016/08/10Benzo(g,h,i)perylene
50%NC2016/08/10Benzo(j)fluoranthene
50%NC2016/08/10Benzo(k)fluoranthene
50%412016/08/10Chrysene
50%NC2016/08/10Dibenz(a,h)anthracene
50%212016/08/10Indeno(1,2,3-cd)pyrene

60 - 140%1032016/07/291,4-DifluorobenzeneMatrix Spike
[CUG980-02]

THL4599562

60 - 140%1002016/07/294-Bromofluorobenzene
60 - 140%912016/07/29D4-1,2-Dichloroethane
60 - 130%1022016/07/29Isobutylbenzene - Volatile
60 - 130%1002016/07/29Benzene
60 - 130%1002016/07/29Toluene
60 - 130%962016/07/29Ethylbenzene
60 - 130%952016/07/29Total Xylenes
30 - 130%862016/08/10D10-AnthraceneMatrix Spike

[CUG990-03]
GTH4605389

30 - 130%1082016/08/10D14-Terphenyl (FS)
30 - 130%1072016/08/10D8-Acenaphthylene
30 - 130%892016/08/101-Methylnaphthalene
30 - 130%922016/08/102-Methylnaphthalene
30 - 130%912016/08/10Acenaphthene
30 - 130%982016/08/10Acenaphthylene
30 - 130%882016/08/10Anthracene
30 - 130%902016/08/10Fluoranthene
30 - 130%1022016/08/10Fluorene
30 - 130%892016/08/10Naphthalene
30 - 130%922016/08/10Phenanthrene
30 - 130%922016/08/10Pyrene
30 - 130%972016/08/10Benzo(a)anthracene
30 - 130%972016/08/10Benzo(a)pyrene
30 - 130%922016/08/10Benzo(b)fluoranthene
30 - 130%1082016/08/10Benzo(g,h,i)perylene
30 - 130%942016/08/10Benzo(j)fluoranthene
30 - 130%972016/08/10Benzo(k)fluoranthene
30 - 130%802016/08/10Chrysene
30 - 130%1152016/08/10Dibenz(a,h)anthracene
30 - 130%1112016/08/10Indeno(1,2,3-cd)pyrene
60 - 140%1012016/07/291,4-DifluorobenzeneLCSTHL4599562
60 - 140%1002016/07/294-Bromofluorobenzene
60 - 140%982016/07/29D4-1,2-Dichloroethane
60 - 130%992016/07/29Isobutylbenzene - Volatile
60 - 140%952016/07/29Benzene
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%982016/07/29Toluene
60 - 140%1032016/07/29Ethylbenzene
60 - 140%1032016/07/29Total Xylenes
30 - 130%1072016/08/02n-Dotriacontane - ExtractableLCSBHR4602201
30 - 130%912016/08/02Isobutylbenzene  - Extractable
30 - 130%922016/08/02>C10-C16 Hydrocarbons
30 - 130%892016/08/02>C16-C21 Hydrocarbons
30 - 130%1092016/08/02>C21-<C32 Hydrocarbons
30 - 130%1052016/08/03n-Dotriacontane - ExtractableLCSKCR4603508
30 - 130%822016/08/03Isobutylbenzene  - Extractable
30 - 130%982016/08/03>C10-C16 Hydrocarbons
30 - 130%912016/08/03>C16-C21 Hydrocarbons
30 - 130%1042016/08/03>C21-<C32 Hydrocarbons
30 - 130%822016/08/10D10-AnthraceneLCSGTH4605389
30 - 130%942016/08/10D14-Terphenyl (FS)
30 - 130%792016/08/10D8-Acenaphthylene
30 - 130%722016/08/101-Methylnaphthalene
30 - 130%732016/08/102-Methylnaphthalene
30 - 130%782016/08/10Acenaphthene
30 - 130%752016/08/10Acenaphthylene
30 - 130%862016/08/10Anthracene
30 - 130%932016/08/10Fluoranthene
30 - 130%772016/08/10Fluorene
30 - 130%702016/08/10Naphthalene
30 - 130%792016/08/10Phenanthrene
30 - 130%952016/08/10Pyrene
30 - 130%1002016/08/10Benzo(a)anthracene
30 - 130%982016/08/10Benzo(a)pyrene
30 - 130%1032016/08/10Benzo(b)fluoranthene
30 - 130%1052016/08/10Benzo(g,h,i)perylene
30 - 130%922016/08/10Benzo(j)fluoranthene
30 - 130%942016/08/10Benzo(k)fluoranthene
30 - 130%852016/08/10Chrysene
30 - 130%1062016/08/10Dibenz(a,h)anthracene
30 - 130%1052016/08/10Indeno(1,2,3-cd)pyrene

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6F9144
Report Date: 2016/08/11

AECOM Canada Ltd
Task Order#: IOL-CTC
Site#:

64 MILL LAKE RD NO.2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/07/27, 2016/07/28 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6F9144 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☐ ☒ ☐ VPH surrogate(s) not within reference method but within client 

specified acceptance limits. Analysis was repeated with similar results. 

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6M4914
Received: 2016/10/19, 09:30

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2016/10/26
Report #: R4224061

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-03-01, 577838-51-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 17

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 0011117TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 0000117Moisture

N/AATL SOP 0011117Double water wash (soil)

EPA 3630C R3 mATL SOP 0011117Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A17ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 0011917VPH in Soil (PIRI) - Field Preserved (2)

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(1) Lube oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47136921029410210099%D4-1,2-Dichloroethane

471369210997106103104%4-Bromofluorobenzene

471369210495101101100%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4713692104101    112 (2)121119%Isobutylbenzene - Volatile

4716294128128129123%n-Dotriacontane - Extractable

471629491939090%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4716294N/A    COMMENT (1)    COMMENT (1)    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4716294N/AYesYesYesYesmg/kgReached Baseline at C32

470779115316492340mg/kgModified TPH (Tier1)

471629415316481310mg/kg>C21-<C32 Hydrocarbons

471629410<10<101136mg/kg>C16-C21 Hydrocarbons

471629410<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47136922.5<2.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47136920.050<0.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47136920.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47136920.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47136920.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47079021.018111219%Moisture

Inorganics

QC BatchRDLFA3 (1.0-2.0)FA2 (0.5-1.5)DUPA
FA1 (0.0-1.0)

 Lab-Dup
FA1 (0.0-1.0)UNITS

577838-03-01577838-03-01577838-03-01577838-03-01577838-03-01COC Number

2016/10/18
 17:05

2016/10/18
 16:55

2016/10/18
 16:45

2016/10/18
 16:30

2016/10/18
 16:30

Sampling Date

DGT101DGT100DGT099DGT098DGT098Maxxam ID
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(4) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(3) Lube oil fraction.

(2) One product in fuel / lube range.

(1) One product in fuel / lube range.  Lube oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

471369290101115471369294%D4-1,2-Dichloroethane

471369296106118471369299%4-Bromofluorobenzene

471369291103113471369296%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4713692    95 (4)120120471369287%Isobutylbenzene - Volatile

47162941291211294714708114108%n-Dotriacontane - Extractable

471629492979147147087172%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4716294N/A    COMMENT (3)    COMMENT (2)NA4714708    COMMENT (1)mg/kgHydrocarbon Resemblance

4716294N/AYesYesNA4714708Nomg/kgReached Baseline at C32

470779115441200<154707791400mg/kgModified TPH (Tier1)

47162941544430<154714708320270mg/kg>C21-<C32 Hydrocarbons

471629410<10670<104714708110100mg/kg>C16-C21 Hydrocarbons

471629410<1084<1047147083631mg/kg>C10-C16 Hydrocarbons

47136922.5<2.5<2.5<2.54713692<2.5mg/kgC6 - C10 (less BTEX)

47136920.050<0.050<0.050<0.0504713692<0.050mg/kgTotal Xylenes

47136920.025<0.025<0.025<0.0254713692<0.025mg/kgEthylbenzene

47136920.025<0.025<0.025<0.0254713692<0.025mg/kgToluene

47136920.025<0.025<0.025<0.0254713692<0.025mg/kgBenzene

Petroleum Hydrocarbons

47079021.0202420470790213%Moisture

Inorganics

QC BatchRDLFA12 (2.0)FA5 (0.0-1.0)FA11 (2.0)QC Batch
FA4 (0.5-1.5)

 Lab-Dup
FA4 (0.5-1.5)UNITS

577838-03-01577838-03-01577838-03-01577838-03-01577838-03-01COC Number

2016/10/18
 17:40

2016/10/18
 17:30

2016/10/18
 17:25

2016/10/18
 17:15

2016/10/18
 17:15

Sampling Date

DGT105DGT104DGT103DGT102DGT102Maxxam ID
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4713692107102102101%D4-1,2-Dichloroethane

4713692116109109107%4-Bromofluorobenzene

4713692110105104103%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4713692106102105112%Isobutylbenzene - Volatile

4716294128126126127%n-Dotriacontane - Extractable

471629495939092%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4716294N/A    COMMENT (1)    COMMENT (1)    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4716294N/AYesYesYesYesmg/kgReached Baseline at C32

47077911588702846mg/kgModified TPH (Tier1)

47162941560702833mg/kg>C21-<C32 Hydrocarbons

47162941027<10<1013mg/kg>C16-C21 Hydrocarbons

471629410<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47136922.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47136920.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47136920.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47136920.025<0.025<0.025<0.025<0.025mg/kgToluene

47136920.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47079021.013131521%Moisture

Inorganics

QC BatchRDLFA9 (1.0-2.0)FA10 (0.0-0.5)FA8 (1.0-2.0)FA7 (0.0-1.0)UNITS

577838-51-01577838-51-01577838-03-01577838-03-01COC Number

2016/10/18
 18:10

2016/10/18
 18:00

2016/10/18
 17:55

2016/10/18
 17:45

Sampling Date

DGT154DGT153DGT107DGT106Maxxam ID
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) Lube oil fraction.

(1) One product in fuel / lube range.  Possible lube oil fraction.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4711882991029699%D4-1,2-Dichloroethane

4711882105110102105%4-Bromofluorobenzene

4711882104106101103%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4711882110108105108%Isobutylbenzene - Volatile

4716294    125 (3)    125 (3)128130%n-Dotriacontane - Extractable

471629490899397%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4716294N/A    COMMENT (2)    COMMENT (1)NAmg/kgHydrocarbon Resemblance

4716294N/AYesYesNAmg/kgReached Baseline at C32

4707791152559<15mg/kgModified TPH (Tier1)

471629415242537<15mg/kg>C21-<C32 Hydrocarbons

471629410<10<1022<10mg/kg>C16-C21 Hydrocarbons

471629410<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47118822.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47118820.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47118820.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47118820.025<0.025<0.025<0.025<0.025mg/kgToluene

47118820.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47079021.0121719%Moisture

Inorganics

QC BatchRDL
STP-FA2
Lab-Dup

STP-FA2STP-FA1
FA6 (0.5-1.5)

 Lab-Dup
FA6 (0.5-1.5)UNITS

577838-51-01577838-51-01577838-51-01577838-51-01577838-51-01COC Number

2016/10/18
 18:25

2016/10/18
 18:25

2016/10/18
 18:20

2016/10/18
 18:15

2016/10/18
 18:15

Sampling Date

DGT157DGT157DGT156DGT155DGT155Maxxam ID
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47118829798%D4-1,2-Dichloroethane

4711882102102%4-Bromofluorobenzene

47118829798%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4711882109110%Isobutylbenzene - Volatile

4716294128129%n-Dotriacontane - Extractable

47162949291%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4716294N/A    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4716294N/AYesYesmg/kgReached Baseline at C32

4707791152631mg/kgModified TPH (Tier1)

4716294152631mg/kg>C21-<C32 Hydrocarbons

471629410<10<10mg/kg>C16-C21 Hydrocarbons

471629410<10<10mg/kg>C10-C16 Hydrocarbons

47118822.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47118820.050<0.050<0.050mg/kgTotal Xylenes

47118820.025<0.025<0.025mg/kgEthylbenzene

47118820.025<0.025<0.025mg/kgToluene

47118820.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47079021.01924%Moisture

Inorganics

QC BatchRDLSTP-FA4STP-FA3UNITS

577838-51-01577838-51-01COC Number

2016/10/18
 18:35

2016/10/18
 18:30

Sampling Date

DGT159DGT158Maxxam ID
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Report Date: 2016/10/26
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TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT098 Collected: 2016/10/18
Sample ID: FA1 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT098 Dup Collected: 2016/10/18
Sample ID: FA1 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT099 Collected: 2016/10/18
Sample ID: DUPA

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT100 Collected: 2016/10/18
Sample ID: FA2 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT101 Collected: 2016/10/18
Sample ID: FA3 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT102 Collected: 2016/10/18
Sample ID: FA4 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/242016/10/244714708GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/24N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT102 Dup Collected: 2016/10/18
Sample ID: FA4 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/242016/10/244714708GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT103 Collected: 2016/10/18
Sample ID: FA11 (2.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/24N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT104 Collected: 2016/10/18
Sample ID: FA5 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT105 Collected: 2016/10/18
Sample ID: FA12 (2.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

Page 8 of 18

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT106 Collected: 2016/10/18
Sample ID: FA7 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT107 Collected: 2016/10/18
Sample ID: FA8 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT153 Collected: 2016/10/18
Sample ID: FA10 (0.0-0.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT154 Collected: 2016/10/18
Sample ID: FA9 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT155 Collected: 2016/10/18
Sample ID: FA6 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT155 Dup Collected: 2016/10/18
Sample ID: FA6 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT156 Collected: 2016/10/18
Sample ID: STP-FA1

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT157 Collected: 2016/10/18
Sample ID: STP-FA2

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT157 Dup Collected: 2016/10/18
Sample ID: STP-FA2

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT158 Collected: 2016/10/18
Sample ID: STP-FA3

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGT159 Collected: 2016/10/18
Sample ID: STP-FA4

Matrix: Soil
Relinquished: 2016/10/18

Received: 2016/10/19

Crystal Matthews2016/10/252016/10/254716294GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4707902BALMoisture

Automated Statchk2016/10/26N/A4707791CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

-0.7°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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AECOM Canada Ltd.
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QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%962016/10/211,4-DifluorobenzeneMethod BlankMS34711882
60 - 140%992016/10/214-Bromofluorobenzene
60 - 140%942016/10/21D4-1,2-Dichloroethane
60 - 130%1002016/10/21Isobutylbenzene - Volatile

mg/kg<0.0252016/10/21Benzene
mg/kg<0.0252016/10/21Toluene
mg/kg<0.0252016/10/21Ethylbenzene
mg/kg<0.0502016/10/21Total Xylenes
mg/kg<2.52016/10/21C6 - C10 (less BTEX)

60 - 140%912016/10/221,4-DifluorobenzeneMethod BlankMS34713692
60 - 140%922016/10/224-Bromofluorobenzene
60 - 140%892016/10/22D4-1,2-Dichloroethane
60 - 130%892016/10/22Isobutylbenzene - Volatile

mg/kg<0.0252016/10/22Benzene
mg/kg<0.0252016/10/22Toluene
mg/kg<0.0252016/10/22Ethylbenzene
mg/kg<0.0502016/10/22Total Xylenes
mg/kg<2.52016/10/22C6 - C10 (less BTEX)

30 - 130%1032016/10/24n-Dotriacontane - ExtractableMethod BlankCMI4714708
30 - 130%732016/10/24Isobutylbenzene  - Extractable

mg/kg<102016/10/24>C10-C16 Hydrocarbons
mg/kg<102016/10/24>C16-C21 Hydrocarbons
mg/kg<152016/10/24>C21-<C32 Hydrocarbons

30 - 130%1162016/10/25n-Dotriacontane - ExtractableMethod BlankCMI4716294
30 - 130%872016/10/25Isobutylbenzene  - Extractable

mg/kg<102016/10/25>C10-C16 Hydrocarbons
mg/kg<102016/10/25>C16-C21 Hydrocarbons
mg/kg<152016/10/25>C21-<C32 Hydrocarbons

50%NC2016/10/22BenzeneRPD [DGT098-02]MS34713692
50%NC2016/10/22Toluene
50%NC2016/10/22Ethylbenzene
50%NC2016/10/22Total Xylenes
50%NC2016/10/22C6 - C10 (less BTEX)
50%NC2016/10/24>C10-C16 HydrocarbonsRPD [DGT102-01]CMI4714708
50%122016/10/24>C16-C21 Hydrocarbons
50%152016/10/24>C21-<C32 Hydrocarbons
50%NC2016/10/21BenzeneRPD [DGT155-02]MS34711882
50%NC2016/10/21Toluene
50%NC2016/10/21Ethylbenzene
50%NC2016/10/21Total Xylenes
50%NC2016/10/21C6 - C10 (less BTEX)
50%NC2016/10/25>C10-C16 HydrocarbonsRPD [DGT157-01]CMI4716294
50%NC2016/10/25>C16-C21 Hydrocarbons
50%NC2016/10/25>C21-<C32 Hydrocarbons

60 - 140%902016/10/211,4-DifluorobenzeneMatrix Spike [DGT155-02]MS34711882
60 - 140%932016/10/214-Bromofluorobenzene
60 - 140%852016/10/21D4-1,2-Dichloroethane
60 - 130%882016/10/21Isobutylbenzene - Volatile
60 - 130%922016/10/21Benzene
60 - 130%892016/10/21Toluene
60 - 130%902016/10/21Ethylbenzene
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AECOM Canada Ltd.
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%882016/10/21Total Xylenes
60 - 140%1002016/10/221,4-DifluorobenzeneMatrix Spike [DGT098-02]MS34713692
60 - 140%1062016/10/224-Bromofluorobenzene
60 - 140%882016/10/22D4-1,2-Dichloroethane
60 - 130%1272016/10/22Isobutylbenzene - Volatile
60 - 130%1072016/10/22Benzene
60 - 130%1042016/10/22Toluene
60 - 130%1042016/10/22Ethylbenzene
60 - 130%1032016/10/22Total Xylenes
30 - 130%1142016/10/24n-Dotriacontane - ExtractableMatrix Spike [DGT102-01]CMI4714708
30 - 130%742016/10/24Isobutylbenzene  - Extractable
30 - 130%852016/10/24>C10-C16 Hydrocarbons
30 - 130%782016/10/24>C16-C21 Hydrocarbons
30 - 130%NC2016/10/24>C21-<C32 Hydrocarbons
30 - 130%     127 (1)2016/10/25n-Dotriacontane - ExtractableMatrix Spike [DGT157-01]CMI4716294
30 - 130%932016/10/25Isobutylbenzene  - Extractable
30 - 130%1082016/10/25>C10-C16 Hydrocarbons
30 - 130%1042016/10/25>C16-C21 Hydrocarbons
30 - 130%1122016/10/25>C21-<C32 Hydrocarbons
60 - 140%972016/10/211,4-DifluorobenzeneLCSMS34711882
60 - 140%1002016/10/214-Bromofluorobenzene
60 - 140%952016/10/21D4-1,2-Dichloroethane
60 - 130%1002016/10/21Isobutylbenzene - Volatile
60 - 140%992016/10/21Benzene
60 - 140%962016/10/21Toluene
60 - 140%1002016/10/21Ethylbenzene
60 - 140%1002016/10/21Total Xylenes
60 - 140%1042016/10/221,4-DifluorobenzeneLCSMS34713692
60 - 140%1072016/10/224-Bromofluorobenzene
60 - 140%1042016/10/22D4-1,2-Dichloroethane
60 - 130%1042016/10/22Isobutylbenzene - Volatile
60 - 140%1022016/10/22Benzene
60 - 140%1002016/10/22Toluene
60 - 140%1042016/10/22Ethylbenzene
60 - 140%1042016/10/22Total Xylenes
30 - 130%1062016/10/24n-Dotriacontane - ExtractableLCSCMI4714708
30 - 130%802016/10/24Isobutylbenzene  - Extractable
30 - 130%902016/10/24>C10-C16 Hydrocarbons
30 - 130%872016/10/24>C16-C21 Hydrocarbons
30 - 130%652016/10/24>C21-<C32 Hydrocarbons
30 - 130%1262016/10/25n-Dotriacontane - ExtractableLCSCMI4716294
30 - 130%902016/10/25Isobutylbenzene  - Extractable
30 - 130%1112016/10/25>C10-C16 Hydrocarbons
30 - 130%1062016/10/25>C16-C21 Hydrocarbons
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%1132016/10/25>C21-<C32 Hydrocarbons

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

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 too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6M4914
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/18 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6M4914 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☐ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ 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 too small to permit a reliable recovery 

calculation (matrix spike concentration was less than 2x that of the 

native sample concentration). 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6M6142
Received: 2016/10/20, 09:16

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#: CTC

Report Date: 2016/10/21
Report #: R4218527

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-04-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 5

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001115TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000015Moisture

N/AATL SOP 001115Double water wash (soil)

EPA 3630C R3 mATL SOP 001115Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A5ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 001195VPH in Soil (PIRI) - Field Preserved (2)

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) One product in fuel / lube range.  Possible lube oil fraction.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

470976310599999794%D4-1,2-Dichloroethane

47097639187939085%4-Bromofluorobenzene

47097639888929286%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

470976311112394105121%Isobutylbenzene - Volatile

4709862109    83 (3)10695%n-Dotriacontane - Extractable

470986280838773%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4709862N/A    COMMENT (2)    COMMENT (1)    COMMENT (1)NAmg/kgHydrocarbon Resemblance

4709862N/AYesYesYesNAmg/kgReached Baseline at C32

47097331581120380<15mg/kgModified TPH (Tier1)

470986215511939<15mg/kg>C21-<C32 Hydrocarbons

4709862103044120<10mg/kg>C16-C21 Hydrocarbons

470986210<1054210<10mg/kg>C10-C16 Hydrocarbons

47097632.5<2.5<2.517<2.5<2.5mg/kgC6 - C10 (less BTEX)

47097630.050<0.050<0.0500.16<0.050<0.050mg/kgTotal Xylenes

47097630.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47097630.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47097630.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47096451.09.5158.717%Moisture

Inorganics

QC BatchRDLSTP-EX2-1STP-EX1-3STP-EX1-2
STP-EX1-1
Lab-Dup

STP-EX1-1UNITS

577838-04-01577838-04-01577838-04-01577838-04-01577838-04-01COC Number

2016/10/19
 18:15

2016/10/19
 18:00

2016/10/19
 17:30

2016/10/19
 17:00

2016/10/19
 17:00

Sampling Date

DGY246DGY245DGY244DGY243DGY243Maxxam ID
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) TEH samples were extracted using a flat-bed shaker instead of the accelerated
mechanical shaker due to matrix incompatibility.

(1) Weathered fuel oil fraction.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4709763112%D4-1,2-Dichloroethane

4709763124%4-Bromofluorobenzene

4709763114%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

470976399%Isobutylbenzene - Volatile

4709862    94 (2)    81 (2)%n-Dotriacontane - Extractable

47098628281%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4709862N/A    COMMENT (1)mg/kgHydrocarbon Resemblance

4709862N/AYesmg/kgReached Baseline at C32

470973315360mg/kgModified TPH (Tier1)

4709862153132mg/kg>C21-<C32 Hydrocarbons

470986210130150mg/kg>C16-C21 Hydrocarbons

470986210140170mg/kg>C10-C16 Hydrocarbons

47097632.5<2.5mg/kgC6 - C10 (less BTEX)

47097630.050<0.050mg/kgTotal Xylenes

47097630.025<0.025mg/kgEthylbenzene

47097630.025<0.025mg/kgToluene

47097630.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47096451.031%Moisture

Inorganics

QC BatchRDL
STP-EX2-2
Lab-Dup

STP-EX2-2UNITS

577838-04-01577838-04-01COC Number

2016/10/19
 18:30

2016/10/19
 18:30

Sampling Date

DGY247DGY247Maxxam ID
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY243 Collected: 2016/10/19
Sample ID: STP-EX1-1

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4709645BALMoisture

Automated Statchk2016/10/21N/A4709733CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY243 Dup Collected: 2016/10/19
Sample ID: STP-EX1-1

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY244 Collected: 2016/10/19
Sample ID: STP-EX1-2

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4709645BALMoisture

Automated Statchk2016/10/21N/A4709733CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY245 Collected: 2016/10/19
Sample ID: STP-EX1-3

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4709645BALMoisture

Automated Statchk2016/10/21N/A4709733CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY246 Collected: 2016/10/19
Sample ID: STP-EX2-1

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4709645BALMoisture

Automated Statchk2016/10/21N/A4709733CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY247 Collected: 2016/10/19
Sample ID: STP-EX2-2

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/20N/A4709645BALMoisture

Automated Statchk2016/10/21N/A4709733CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/20N/A4709763PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DGY247 Dup Collected: 2016/10/19
Sample ID: STP-EX2-2

Matrix: Soil
Relinquished: 2016/10/19

Received: 2016/10/20

Marley Gidney2016/10/202016/10/204709862GC/FIDTEH in Soil (PIRI)
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

0.7°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%902016/10/201,4-DifluorobenzeneMethod BlankTHL4709763
60 - 140%912016/10/204-Bromofluorobenzene
60 - 140%982016/10/20D4-1,2-Dichloroethane
60 - 130%1092016/10/20Isobutylbenzene - Volatile

mg/kg<0.0252016/10/20Benzene
mg/kg<0.0252016/10/20Toluene
mg/kg<0.0252016/10/20Ethylbenzene
mg/kg<0.0502016/10/20Total Xylenes
mg/kg<2.52016/10/20C6 - C10 (less BTEX)

30 - 130%972016/10/20n-Dotriacontane - ExtractableMethod BlankMGN4709862
30 - 130%772016/10/20Isobutylbenzene  - Extractable

mg/kg<102016/10/20>C10-C16 Hydrocarbons
mg/kg<102016/10/20>C16-C21 Hydrocarbons
mg/kg<152016/10/20>C21-<C32 Hydrocarbons

50%NC2016/10/20BenzeneRPD [DGY243-02]THL4709763
50%NC2016/10/20Toluene
50%NC2016/10/20Ethylbenzene
50%NC2016/10/20Total Xylenes
50%NC2016/10/20C6 - C10 (less BTEX)
50%182016/10/20>C10-C16 HydrocarbonsRPD [DGY247-01]MGN4709862
50%142016/10/20>C16-C21 Hydrocarbons
50%NC2016/10/20>C21-<C32 Hydrocarbons

60 - 140%882016/10/201,4-DifluorobenzeneMatrix Spike [DGY243-02]THL4709763
60 - 140%912016/10/204-Bromofluorobenzene
60 - 140%952016/10/20D4-1,2-Dichloroethane
60 - 130%1132016/10/20Isobutylbenzene - Volatile
60 - 130%972016/10/20Benzene
60 - 130%942016/10/20Toluene
60 - 130%962016/10/20Ethylbenzene
60 - 130%952016/10/20Total Xylenes
30 - 130%     90 (1)2016/10/20n-Dotriacontane - ExtractableMatrix Spike [DGY247-01]MGN4709862
30 - 130%842016/10/20Isobutylbenzene  - Extractable
30 - 130%NC2016/10/20>C10-C16 Hydrocarbons
30 - 130%902016/10/20>C16-C21 Hydrocarbons
30 - 130%902016/10/20>C21-<C32 Hydrocarbons
60 - 140%882016/10/201,4-DifluorobenzeneLCSTHL4709763
60 - 140%872016/10/204-Bromofluorobenzene
60 - 140%972016/10/20D4-1,2-Dichloroethane
60 - 130%962016/10/20Isobutylbenzene - Volatile
60 - 140%912016/10/20Benzene
60 - 140%942016/10/20Toluene
60 - 140%982016/10/20Ethylbenzene
60 - 140%922016/10/20Total Xylenes
30 - 130%912016/10/20n-Dotriacontane - ExtractableLCSMGN4709862
30 - 130%762016/10/20Isobutylbenzene  - Extractable
30 - 130%1052016/10/20>C10-C16 Hydrocarbons
30 - 130%1042016/10/20>C16-C21 Hydrocarbons
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%972016/10/20>C21-<C32 Hydrocarbons

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

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 too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6M6142
Report Date: 2016/10/21

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/19 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6M6142 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ 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 too small to permit a reliable recovery 

calculation (matrix spike concentration was less than 2x that of the 

native sample concentration). 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6M7459
Received: 2016/10/21, 09:56

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2016/10/24
Report #: R4221439

Version: 2 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Your C.O.C. #: 577838-05-01, 577838-50-01, 577838-07-01

Project #: 60438249

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 24

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 0011124TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 0000124Moisture

N/AATL SOP 0011124Double water wash (soil)

EPA 3630C R3 mATL SOP 0011124Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A24ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 0011924VPH in Soil (PIRI) - Field Preserved (2)

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B6M7459
Received: 2016/10/21, 09:56

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2016/10/24
Report #: R4221439

Version: 2 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Your C.O.C. #: 577838-05-01, 577838-50-01, 577838-07-01

Project #: 60438249

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47118821001001039994%D4-1,2-Dichloroethane

471188210511211210497%4-Bromofluorobenzene

47118829810510810293%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

47118826189108115124%Isobutylbenzene - Volatile

4712482100105104104110%n-Dotriacontane - Extractable

47124828177877985%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4712482N/A    COMMENT (1)    COMMENT (1)    COMMENT (1)NA    COMMENT (1)mg/kgHydrocarbon Resemblance

4712482N/AYesYesYesNAYesmg/kgReached Baseline at C32

47119121526001900330<15320mg/kgModified TPH (Tier1)

471248215867017<15<15mg/kg>C21-<C32 Hydrocarbons

47124821058042076<1076mg/kg>C16-C21 Hydrocarbons

47124821017001300230<10190mg/kg>C10-C16 Hydrocarbons

47118822.52307112<2.554mg/kgC6 - C10 (less BTEX)

47118820.0500.861.40.076<0.0500.20mg/kgTotal Xylenes

47118820.0250.160.31<0.025<0.025<0.025mg/kgEthylbenzene

47118820.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47118820.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47121481.06.48.1101936%Moisture

Inorganics

QC BatchRDLEX1-10 (1.5-2.5)EX1-9 (1.0-2.0)EX1-8 (4.0)EX1-8 (0.5-1.5)EX1-7 (0.0-1.0)UNITS

577838-05-01577838-05-01577838-05-01577838-05-01577838-05-01COC Number

2016/10/20
 17:51

2016/10/20
 17:39

2016/10/20
 17:27

2016/10/20
 17:17

2016/10/20
 17:02

Sampling Date

DHE568DHE567DHE566DHE565DHE564Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) VPH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

471188210010310010398%D4-1,2-Dichloroethane

471188211011010894106%4-Bromofluorobenzene

4711882107108107102104%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

471188210396104    57 (2)103%Isobutylbenzene - Volatile

4712482111105105101110%n-Dotriacontane - Extractable

47124828582837784%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4712482N/A    COMMENT (1)    COMMENT (1)NA    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4712482N/AYesYesNAYesYesmg/kgReached Baseline at C32

47119121546780<153200430mg/kgModified TPH (Tier1)

471248215<1541<1512024mg/kg>C21-<C32 Hydrocarbons

47124821013200<10720110mg/kg>C16-C21 Hydrocarbons

47124821022390<102300290mg/kg>C10-C16 Hydrocarbons

47118822.511150<2.5973.7mg/kgC6 - C10 (less BTEX)

47118820.050<0.0500.99<0.0500.10<0.050mg/kgTotal Xylenes

47118820.025<0.0250.16<0.025<0.025<0.025mg/kgEthylbenzene

47118820.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47118820.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47123531.012128.17.212%Moisture

Inorganics

QC BatchRDLEX1-4 (4.0)EX1-1 (3.0-4.0)EX1-2 (3.5-4.0)EX1-3 (2.0-3.0)EX1-10 (4.0)UNITS

577838-05-01577838-05-01577838-05-01577838-05-01577838-05-01COC Number

2016/10/20
 18:54

2016/10/20
 18:44

2016/10/20
 18:25

2016/10/20
 18:13

2016/10/20
 18:00

Sampling Date

DHE573DHE572DHE571DHE570DHE569Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47118821034711882884711882%D4-1,2-Dichloroethane

47118821174711882954711882%4-Bromofluorobenzene

47118821114711882954711882%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

47118821164711882934711882%Isobutylbenzene - Volatile

471247211211447124821054712482109%n-Dotriacontane - Extractable

47124727682471248283471248286%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4712472N/A    COMMENT (1)4712482    COMMENT (1)4712482mg/kgHydrocarbon Resemblance

4712472N/AYes4712482Yes4712482mg/kgReached Baseline at C32

4711912156047119122004711912mg/kgModified TPH (Tier1)

471247215<15<154712482324712482<15mg/kg>C21-<C32 Hydrocarbons

471247210161847124821104712482<10mg/kg>C16-C21 Hydrocarbons

4712472102935471248260471248220mg/kg>C10-C16 Hydrocarbons

47118822.57.54711882<2.54711882mg/kgC6 - C10 (less BTEX)

47118820.050<0.0504711882<0.0504711882mg/kgTotal Xylenes

47118820.025<0.0254711882<0.0254711882mg/kgEthylbenzene

47118820.025<0.0254711882<0.0254711882mg/kgToluene

47118820.025<0.0254711882<0.0254711882mg/kgBenzene

Petroleum Hydrocarbons

47121481.01247121488.04712353%Moisture

Inorganics

QC BatchRDL
EX1-6

(2.5-3.5)
 Lab-Dup

EX1-6 (2.5-3.5)QC BatchEX1-5 (0.0-1.0)QC Batch
EX1-4 (4.0)
 Lab-Dup

UNITS

577838-50-01577838-50-01577838-50-01577838-05-01COC Number

2016/10/20
 18:35

2016/10/20
 18:35

2016/10/20
 18:45

2016/10/20
 18:54

Sampling Date

DHE629DHE629DHE628DHE573Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) One product in fuel / lube range.  Possible lube oil fraction.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4711883100961019997%D4-1,2-Dichloroethane

47118831029810210098%4-Bromofluorobenzene

4711883100961029997%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

471188310597105103101%Isobutylbenzene - Volatile

4712472117107100102105%n-Dotriacontane - Extractable

47124727580797876%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4712472N/A    COMMENT (2)    COMMENT (1)NANANAmg/kgHydrocarbon Resemblance

4712472N/AYesYesNANANAmg/kgReached Baseline at C32

47119121553170<15<15<15mg/kgModified TPH (Tier1)

47124721530<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

4712472102351<10<10<10mg/kg>C16-C21 Hydrocarbons

471247210<10110<10<10<10mg/kg>C10-C16 Hydrocarbons

47118832.5<2.510<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47118830.050<0.0500.12<0.050<0.050<0.050mg/kgTotal Xylenes

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47121481.0128.26.25.76.6%Moisture

Inorganics

QC BatchRDLEX2-1 (1.0-2.0)DUP CDUP BEX1-4 (1.5-2.5)EX1-6 (4.0)UNITS

577838-50-01577838-50-01577838-50-01577838-50-01577838-50-01COC Number

2016/10/21
 07:10

2016/10/21
 08:34

2016/10/21
 08:15

2016/10/21
 08:15

2016/10/20
 18:40

Sampling Date

DHE634DHE633DHE632DHE631DHE630Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4711883971001029898%D4-1,2-Dichloroethane

47118839810110399100%4-Bromofluorobenzene

4711883971011019998%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4711883102103102103105%Isobutylbenzene - Volatile

4712472100989898103%n-Dotriacontane - Extractable

47124727777987777%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4712472N/ANANANANANAmg/kgHydrocarbon Resemblance

4712472N/ANANANANANAmg/kgReached Baseline at C32

471191215<15<15<15<15<15mg/kgModified TPH (Tier1)

471247215<15<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

471247210<10<10<10<10<10mg/kg>C16-C21 Hydrocarbons

471247210<10<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47118832.5<2.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47118830.050<0.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47118830.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47121481.09.47.913109.7%Moisture

Inorganics

QC BatchRDLDUP DEX2-5 (2.0)EX2-4 (1.0-2.0)EX2-3 (0.0-1.0)EX2-2 (1.0-2.0)UNITS

577838-07-01577838-07-01577838-50-01577838-50-01577838-50-01COC Number

2016/10/21
 07:30

2016/10/21
 07:30

2016/10/21
 07:25

2016/10/21
 07:20

2016/10/21
 07:15

Sampling Date

DHE652DHE651DHE637DHE636DHE635Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47136921034713692108%D4-1,2-Dichloroethane

47136921054713692115%4-Bromofluorobenzene

47136921054713692112%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

471369281471369291%Isobutylbenzene - Volatile

47147081084714289101%n-Dotriacontane - Extractable

471470872471428995%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4714708N/A    COMMENT (1)4714289    COMMENT (1)mg/kgHydrocarbon Resemblance

4714708N/AYes4714289Yesmg/kgReached Baseline at C32

471233315150047123331300mg/kgModified TPH (Tier1)

47147081564471428956mg/kg>C21-<C32 Hydrocarbons

4714708104004714289310mg/kg>C16-C21 Hydrocarbons

47147081010004714289890mg/kg>C10-C16 Hydrocarbons

47136922.518471369243mg/kgC6 - C10 (less BTEX)

47136920.050<0.05047136920.61mg/kgTotal Xylenes

47136920.025<0.02547136920.12mg/kgEthylbenzene

47136920.025<0.0254713692<0.025mg/kgToluene

47136920.025<0.0254713692<0.025mg/kgBenzene

Petroleum Hydrocarbons

47123531.08.547123538.4%Moisture

Inorganics

QC BatchRDLSTP-EX1-2QC BatchSTP-EX1-1UNITS

577838-07-01577838-07-01COC Number

2016/10/20
 19:00

2016/10/20
 18:50

Sampling Date

DHE654DHE653Maxxam ID
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE564 Collected: 2016/10/20
Sample ID: EX1-7 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/24N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE565 Collected: 2016/10/20
Sample ID: EX1-8 (0.5-1.5)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE566 Collected: 2016/10/20
Sample ID: EX1-8 (4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE567 Collected: 2016/10/20
Sample ID: EX1-9 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE568 Collected: 2016/10/20
Sample ID: EX1-10 (1.5-2.5)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/24N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE569 Collected: 2016/10/20
Sample ID: EX1-10 (4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE570 Collected: 2016/10/20
Sample ID: EX1-3 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE571 Collected: 2016/10/20
Sample ID: EX1-2 (3.5-4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE572 Collected: 2016/10/20
Sample ID: EX1-1 (3.0-4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE573 Collected: 2016/10/20
Sample ID: EX1-4 (4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/232016/10/214712482GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE573 Dup Collected: 2016/10/20
Sample ID: EX1-4 (4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE628 Collected: 2016/10/20
Sample ID: EX1-5 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712482GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE629 Collected: 2016/10/20
Sample ID: EX1-6 (2.5-3.5)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/21N/A4711882PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE629 Dup Collected: 2016/10/20
Sample ID: EX1-6 (2.5-3.5)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE630 Collected: 2016/10/20
Sample ID: EX1-6 (4.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/21N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE631 Collected: 2016/10/21
Sample ID: EX1-4 (1.5-2.5)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/21N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE632 Collected: 2016/10/21
Sample ID: DUP B

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/21N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE633 Collected: 2016/10/21
Sample ID: DUP C

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/21N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE634 Collected: 2016/10/21
Sample ID: EX2-1 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/21N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE635 Collected: 2016/10/21
Sample ID: EX2-2 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/22N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE636 Collected: 2016/10/21
Sample ID: EX2-3 (0.0-1.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/22N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE637 Collected: 2016/10/21
Sample ID: EX2-4 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/22N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE651 Collected: 2016/10/21
Sample ID: EX2-5 (2.0)

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/22N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE652 Collected: 2016/10/21
Sample ID: DUP D

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/214712472GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/23N/A4712148BALMoisture

Automated Statchk2016/10/24N/A4711912CALCModTPH (T1) Calc. for Soil

Thea Holland2016/10/22N/A4711883PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE653 Collected: 2016/10/20
Sample ID: STP-EX1-1

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/232016/10/234714289GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4712333CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHE654 Collected: 2016/10/20
Sample ID: STP-EX1-2

Matrix: Soil
Relinquished: 2016/10/21

Received: 2016/10/21

Crystal Matthews2016/10/242016/10/244714708GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/24N/A4712353BALMoisture

Automated Statchk2016/10/24N/A4712333CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/22N/A4713692PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

4.7°CPackage 1

Note: C of C information incomplete - number of containers not listed on COC.  Proceeded with analysis.  Client informed.

Note: Labelling issue (label missing and /or incorrect) - STP-EX1-1 listed on COC but 2x60ml jars received labelled as STP-EX1-2 (vials were labelled
correctly). No sample ids listed on lids of jars - Proceeded with sample that has faded marker on 60ml jar as EX1-1 and the other 60ml jar as EX1-2 as
per A. Dguay.  T. Bachiu informed  regarding no labels on lids - Proceeded with analysis.

Note: Labelling issue (label missing and /or incorrect) - No sample ids written on lids -Proceeded with analysis.  Client informed.

Double water wash and silica gel clean-up performed on soil extracts.

VPH (Samples DHE653-02, DHE654-02): Cold storage conditions for the methanol extracts exceeded acceptable temperature limits.  Minimal impact
on data quality.

Results relate only to the items tested.
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%962016/10/211,4-DifluorobenzeneMethod BlankMS34711882
60 - 140%992016/10/214-Bromofluorobenzene
60 - 140%942016/10/21D4-1,2-Dichloroethane
60 - 130%1002016/10/21Isobutylbenzene - Volatile

mg/kg<0.0252016/10/21Benzene
mg/kg<0.0252016/10/21Toluene
mg/kg<0.0252016/10/21Ethylbenzene
mg/kg<0.0502016/10/21Total Xylenes
mg/kg<2.52016/10/21C6 - C10 (less BTEX)

60 - 140%922016/10/211,4-DifluorobenzeneMethod BlankTHL4711883
60 - 140%902016/10/214-Bromofluorobenzene
60 - 140%902016/10/21D4-1,2-Dichloroethane
60 - 130%932016/10/21Isobutylbenzene - Volatile

mg/kg<0.0252016/10/21Benzene
mg/kg<0.0252016/10/21Toluene
mg/kg<0.0252016/10/21Ethylbenzene
mg/kg<0.0502016/10/21Total Xylenes
mg/kg<2.52016/10/21C6 - C10 (less BTEX)

30 - 130%1172016/10/23n-Dotriacontane - ExtractableMethod BlankCMI4712472
30 - 130%772016/10/23Isobutylbenzene  - Extractable

mg/kg<102016/10/23>C10-C16 Hydrocarbons
mg/kg<102016/10/23>C16-C21 Hydrocarbons
mg/kg<152016/10/23>C21-<C32 Hydrocarbons

30 - 130%1012016/10/23n-Dotriacontane - ExtractableMethod BlankCMI4712482
30 - 130%772016/10/23Isobutylbenzene  - Extractable

mg/kg<102016/10/23>C10-C16 Hydrocarbons
mg/kg<102016/10/23>C16-C21 Hydrocarbons
mg/kg<152016/10/23>C21-<C32 Hydrocarbons

60 - 140%912016/10/221,4-DifluorobenzeneMethod BlankMS34713692
60 - 140%922016/10/224-Bromofluorobenzene
60 - 140%892016/10/22D4-1,2-Dichloroethane
60 - 130%892016/10/22Isobutylbenzene - Volatile

mg/kg<0.0252016/10/22Benzene
mg/kg<0.0252016/10/22Toluene
mg/kg<0.0252016/10/22Ethylbenzene
mg/kg<0.0502016/10/22Total Xylenes
mg/kg<2.52016/10/22C6 - C10 (less BTEX)

30 - 130%1012016/10/23n-Dotriacontane - ExtractableMethod BlankCMI4714289
30 - 130%772016/10/23Isobutylbenzene  - Extractable

mg/kg<102016/10/23>C10-C16 Hydrocarbons
mg/kg<102016/10/23>C16-C21 Hydrocarbons
mg/kg<152016/10/23>C21-<C32 Hydrocarbons

30 - 130%1032016/10/24n-Dotriacontane - ExtractableMethod BlankCMI4714708
30 - 130%732016/10/24Isobutylbenzene  - Extractable

mg/kg<102016/10/24>C10-C16 Hydrocarbons
mg/kg<102016/10/24>C16-C21 Hydrocarbons
mg/kg<152016/10/24>C21-<C32 Hydrocarbons

50%NC2016/10/24>C10-C16 HydrocarbonsRPD [DHE573-01]CMI4712482
50%NC2016/10/24>C16-C21 Hydrocarbons
50%NC2016/10/24>C21-<C32 Hydrocarbons
50%NC2016/10/24>C10-C16 HydrocarbonsRPD [DHE629-01]CMI4712472
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2016/10/24>C16-C21 Hydrocarbons
50%NC2016/10/24>C21-<C32 Hydrocarbons

30 - 130%1182016/10/24n-Dotriacontane - ExtractableMatrix Spike [DHE629-01]CMI4712472
30 - 130%812016/10/24Isobutylbenzene  - Extractable
30 - 130%852016/10/24>C10-C16 Hydrocarbons
30 - 130%832016/10/24>C16-C21 Hydrocarbons
30 - 130%812016/10/24>C21-<C32 Hydrocarbons
30 - 130%1132016/10/24n-Dotriacontane - ExtractableMatrix Spike [DHE573-01]CMI4712482
30 - 130%872016/10/24Isobutylbenzene  - Extractable
30 - 130%1042016/10/24>C10-C16 Hydrocarbons
30 - 130%922016/10/24>C16-C21 Hydrocarbons
30 - 130%842016/10/24>C21-<C32 Hydrocarbons
60 - 140%972016/10/211,4-DifluorobenzeneLCSMS34711882
60 - 140%1002016/10/214-Bromofluorobenzene
60 - 140%952016/10/21D4-1,2-Dichloroethane
60 - 130%1002016/10/21Isobutylbenzene - Volatile
60 - 140%992016/10/21Benzene
60 - 140%962016/10/21Toluene
60 - 140%1002016/10/21Ethylbenzene
60 - 140%1002016/10/21Total Xylenes
60 - 140%822016/10/211,4-DifluorobenzeneLCSTHL4711883
60 - 140%812016/10/214-Bromofluorobenzene
60 - 140%812016/10/21D4-1,2-Dichloroethane
60 - 130%842016/10/21Isobutylbenzene - Volatile
60 - 140%792016/10/21Benzene
60 - 140%792016/10/21Toluene
60 - 140%842016/10/21Ethylbenzene
60 - 140%842016/10/21Total Xylenes
30 - 130%1152016/10/24n-Dotriacontane - ExtractableLCSCMI4712472
30 - 130%832016/10/24Isobutylbenzene  - Extractable
30 - 130%852016/10/24>C10-C16 Hydrocarbons
30 - 130%812016/10/24>C16-C21 Hydrocarbons
30 - 130%722016/10/24>C21-<C32 Hydrocarbons
30 - 130%1082016/10/23n-Dotriacontane - ExtractableLCSCMI4712482
30 - 130%852016/10/23Isobutylbenzene  - Extractable
30 - 130%962016/10/23>C10-C16 Hydrocarbons
30 - 130%912016/10/23>C16-C21 Hydrocarbons
30 - 130%852016/10/23>C21-<C32 Hydrocarbons
60 - 140%1042016/10/221,4-DifluorobenzeneLCSMS34713692
60 - 140%1072016/10/224-Bromofluorobenzene
60 - 140%1042016/10/22D4-1,2-Dichloroethane
60 - 130%1042016/10/22Isobutylbenzene - Volatile
60 - 140%1022016/10/22Benzene
60 - 140%1002016/10/22Toluene
60 - 140%1042016/10/22Ethylbenzene
60 - 140%1042016/10/22Total Xylenes
30 - 130%1002016/10/23n-Dotriacontane - ExtractableLCSCMI4714289
30 - 130%792016/10/23Isobutylbenzene  - Extractable
30 - 130%882016/10/23>C10-C16 Hydrocarbons
30 - 130%852016/10/23>C16-C21 Hydrocarbons
30 - 130%802016/10/23>C21-<C32 Hydrocarbons
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%1062016/10/24n-Dotriacontane - ExtractableLCSCMI4714708
30 - 130%802016/10/24Isobutylbenzene  - Extractable
30 - 130%902016/10/24>C10-C16 Hydrocarbons
30 - 130%872016/10/24>C16-C21 Hydrocarbons
30 - 130%652016/10/24>C21-<C32 Hydrocarbons

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6M7459
Report Date: 2016/10/24

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

Phil Deveau, 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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Report  To  Client  Name: AECOM Canada Ltd.
Received  By:Task #: N/A - CTC

Report  To  Client  ID  #: 19160
Received:Quote: B62542

Client  Project  #: 60438249

B6M7459Invoice  Client  Name: AECOM Canada Ltd

Invoice  Project  Manager: Accounts Payable
Site  Location: 64 MILL LAKE RD, HUBBARDS, NSInvoice  Client  ID  #: 30110

COC/Submission  #: 577838-05-01
2702

2016/10/21 09:56
Erica Chafe

Maxxam Job #:

2016/10/24 15:25
Suzanne Rogers

Maxxam  Project  Manager: Keri Mackay
TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/24 04:26 PM

Potential ImpactRoot CauseDeviationParametersAnalysis TypeTest CodeMatrixClient Sample IDLab ID
This may represent a low bias for parameters

subject to volatilization or degradation.
#10 Lab Error#11 Improper Sample Storage

Conditions
SampleTPHCVPHMEOH-SSoilEX1-7 (0.0-1.0)DHE564

This may represent a low bias for parameters
subject to volatilization or degradation.

#10 Lab Error#11 Improper Sample Storage
Conditions

SampleTPHCVPHMEOH-SSoilEX1-10 (1.5-2.5)DHE568

If this waiver is not returned, or the undersigned Maxxam Analytics representative not contacted within 7 days of issuance, the issue will be regarded as closed and the associated data will be deemed acceptable
as reported.

Waiver  Issued  By:

Signature: Date:

Signature:

Name:

Name:

Title:

Data  Quality  Waiver  Reviewed  and  Accepted  By:

Date: Title:Signature:

Name:

Title:

Data Quality Waiver Reviewed and Declined By:

Date:

Comments / Requested Actions:

2016/10/24 15:28

Suzanne Rogers

Manager, Client Services
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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/20, 2016/10/21 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6M7459 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☐ ☒ ☐ VPH surrogate(s) not within reference method but within client 

specified acceptance limits. Analysis was repeated with similar results. 

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6N0599
Received: 2016/10/25, 16:59

CERTIFICATE OF ANALYSIS

Task Order#: CTC
Site#: CTC

Report Date: 2016/10/26
Report #: R4224245

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-49-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 6

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001116TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000016Moisture

N/AATL SOP 001116Double water wash (soil)

EPA 3630C R3 mATL SOP 001116Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A6ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 001196VPH in Soil (PIRI) - Field Preserved (2)

All work recorded herein has been performed in accordance to the ISO 17025 standard. Methods used by Maxxam Analytics are based upon accepted
testing methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client and testing company in writing.

Maxxam Analytics is accredited by Standards Council of Canada (SCC). Maxxam Analytics is limited in liability to the actual cost of analysis unless otherwise
agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three weeks from receipt of data or as
per contract.

All data is in statistical control and has met all QC and method performance criteria unless otherwise flagged. All samples were analysed within hold time
unless otherwise flagged. All soil samples for BTEX analysis were methanol extracted within 24 hours unless otherwise flagged.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) Weathered fuel oil fraction.

(1) Fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4718281999510196100%D4-1,2-Dichloroethane

47182811039810599103%4-Bromofluorobenzene

47182811009610397100%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4718281100961039897%Isobutylbenzene - Volatile

471830610110310298101%n-Dotriacontane - Extractable

47183068685878891%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4718306N/A    COMMENT (2)    COMMENT (2)NA    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4718306N/AYesYesNAYesYesmg/kgReached Baseline at C32

47174541529100<15190280mg/kgModified TPH (Tier1)

471830615<15<15<151825mg/kg>C21-<C32 Hydrocarbons

4718306101528<105488mg/kg>C16-C21 Hydrocarbons

4718306101456<10110170mg/kg>C10-C16 Hydrocarbons

47182812.5<2.518<2.53.4<2.5mg/kgC6 - C10 (less BTEX)

47182810.050<0.0500.13<0.050<0.050<0.050mg/kgTotal Xylenes

47182810.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47182810.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47182810.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47182581.0128.7119.68.9%Moisture

Inorganics

QC BatchRDLEX1-12 (2.0-3.0)EX1-11 (1.5-2.5)EX1-14 (2.0-3.0)STP-EX1-4STP-EX1-3UNITS

577838-49-01577838-49-01577838-49-01577838-49-01577838-49-01COC Number

2016/10/25
 15:40

2016/10/25
 15:30

2016/10/25
 15:20

2016/10/25
 15:10

2016/10/25
 15:00

Sampling Date

DHW252DHW251DHW250DHW249DHW248Maxxam ID
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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

471828191%D4-1,2-Dichloroethane

471828193%4-Bromofluorobenzene

471828191%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

471828192%Isobutylbenzene - Volatile

4718306107%n-Dotriacontane - Extractable

471830685%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4718306N/ANAmg/kgHydrocarbon Resemblance

4718306N/ANAmg/kgReached Baseline at C32

471745415<15mg/kgModified TPH (Tier1)

471830615<15mg/kg>C21-<C32 Hydrocarbons

471830610<10mg/kg>C16-C21 Hydrocarbons

471830610<10mg/kg>C10-C16 Hydrocarbons

47182812.5<2.5mg/kgC6 - C10 (less BTEX)

47182810.050<0.050mg/kgTotal Xylenes

47182810.025<0.025mg/kgEthylbenzene

47182810.025<0.025mg/kgToluene

47182810.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47182581.08.9%Moisture

Inorganics

QC BatchRDLEX1-13 (2.5-3.5)UNITS

577838-49-01COC Number

2016/10/25
 15:50

Sampling Date

DHW253Maxxam ID
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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW248 Collected: 2016/10/25
Sample ID: STP-EX1-3

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW249 Collected: 2016/10/25
Sample ID: STP-EX1-4

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW250 Collected: 2016/10/25
Sample ID: EX1-14 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW251 Collected: 2016/10/25
Sample ID: EX1-11 (1.5-2.5)

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW252 Collected: 2016/10/25
Sample ID: EX1-12 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved

Page 4 of 9

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DHW253 Collected: 2016/10/25
Sample ID: EX1-13 (2.5-3.5)

Matrix: Soil
Relinquished: 2016/10/25

Received: 2016/10/25

Marley Gidney2016/10/262016/10/264718306GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/10/26N/A4718258BALMoisture

Automated Statchk2016/10/26N/A4717454CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/26N/A4718281PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

2.7°CPackage 1

Note: Labelling issue (label missing and /or incorrect) - lids of soil jars were not labelled.  Proceed with analysis as per D. Heath.

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%982016/10/261,4-DifluorobenzeneMethod BlankMS34718281
60 - 140%1002016/10/264-Bromofluorobenzene
60 - 140%982016/10/26D4-1,2-Dichloroethane
60 - 130%972016/10/26Isobutylbenzene - Volatile

mg/kg<0.0252016/10/26Benzene
mg/kg<0.0252016/10/26Toluene
mg/kg<0.0252016/10/26Ethylbenzene
mg/kg<0.0502016/10/26Total Xylenes
mg/kg<2.52016/10/26C6 - C10 (less BTEX)

30 - 130%972016/10/26n-Dotriacontane - ExtractableMethod BlankMGN4718306
30 - 130%812016/10/26Isobutylbenzene  - Extractable

mg/kg<102016/10/26>C10-C16 Hydrocarbons
mg/kg<102016/10/26>C16-C21 Hydrocarbons
mg/kg<152016/10/26>C21-<C32 Hydrocarbons

60 - 140%1012016/10/261,4-DifluorobenzeneLCSMS34718281
60 - 140%1022016/10/264-Bromofluorobenzene
60 - 140%1002016/10/26D4-1,2-Dichloroethane
60 - 130%962016/10/26Isobutylbenzene - Volatile
60 - 140%922016/10/26Benzene
60 - 140%922016/10/26Toluene
60 - 140%972016/10/26Ethylbenzene
60 - 140%972016/10/26Total Xylenes
30 - 130%1042016/10/26n-Dotriacontane - ExtractableLCSMGN4718306
30 - 130%862016/10/26Isobutylbenzene  - Extractable
30 - 130%1112016/10/26>C10-C16 Hydrocarbons
30 - 130%972016/10/26>C16-C21 Hydrocarbons
30 - 130%812016/10/26>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B6N0599
Report Date: 2016/10/26

AECOM Canada Ltd.
Task Order#: CTC
Site#: CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/25 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6N0599 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6N3457
Received: 2016/10/28, 09:39

CERTIFICATE OF ANALYSIS

Task Order#: N/A-IOL CTC
Site#:

Report Date: 2016/10/31
Report #: R4230146

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-48-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 5

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001115TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000015Moisture

N/AATL SOP 001115Double water wash (soil)

EPA 3630C R3 mATL SOP 001115Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A5ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 001195VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005. Unless otherwise noted, procedures used by Maxxam are based upon recognized
Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B6N3457
Received: 2016/10/28, 09:39

CERTIFICATE OF ANALYSIS

Task Order#: N/A-IOL CTC
Site#:

Report Date: 2016/10/31
Report #: R4230146

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-48-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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. 

Page 2 of 13

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4722598989895102%D4-1,2-Dichloroethane

4722598103103100106%4-Bromofluorobenzene

472259810210199105%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

47225989896101105%Isobutylbenzene - Volatile

4722729121118119116%n-Dotriacontane - Extractable

472272975807876%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4722729N/ANANANAmg/kgHydrocarbon Resemblance

4722729N/ANANANAmg/kgReached Baseline at C32

472246815<15<15<15mg/kgModified TPH (Tier1)

472272915<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

47227291015<10<10<10mg/kg>C16-C21 Hydrocarbons

472272910<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47225982.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47225980.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47225980.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47225980.025<0.025<0.025<0.025<0.025mg/kgToluene

47225980.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47225481.09.98.510%Moisture

Inorganics

QC BatchRDLEX1-17 (1.0-2.0)
DUP E

 Lab-Dup
DUP E

EX1-15
(2.0-3.0)
 Lab-Dup

EX1-15 (2.0-3.0)UNITS

577838-48-01577838-48-01577838-48-01577838-48-01577838-48-01COC Number

2016/10/27
 10:45

2016/10/27
 10:30

2016/10/27
 10:30

2016/10/27
 10:15

2016/10/27
 10:15

Sampling Date

DIM619DIM618DIM618DIM617DIM617Maxxam ID
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47225989593%D4-1,2-Dichloroethane

472259810198%4-Bromofluorobenzene

472259810097%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

47225989995%Isobutylbenzene - Volatile

4722729118115%n-Dotriacontane - Extractable

47227297576%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4722729N/A    COMMENT (1)    COMMENT (1)mg/kgHydrocarbon Resemblance

4722729N/AYesYesmg/kgReached Baseline at C32

4722468153548mg/kgModified TPH (Tier1)

472272915<15<15mg/kg>C21-<C32 Hydrocarbons

4722729101823mg/kg>C16-C21 Hydrocarbons

4722729101725mg/kg>C10-C16 Hydrocarbons

47225982.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47225980.050<0.050<0.050mg/kgTotal Xylenes

47225980.025<0.025<0.025mg/kgEthylbenzene

47225980.025<0.025<0.025mg/kgToluene

47225980.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47225481.01310%Moisture

Inorganics

QC BatchRDLEX1-16 (3.5-4.5)EX1-17 (3.0-4.0)UNITS

577838-48-01577838-48-01COC Number

2016/10/27
 11:15

2016/10/27
 11:00

Sampling Date

DIM621DIM620Maxxam ID
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM617 Collected: 2016/10/27
Sample ID: EX1-15 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/282016/10/284722729GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/31N/A4722548BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM617 Dup Collected: 2016/10/27
Sample ID: EX1-15 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM618 Collected: 2016/10/27
Sample ID: DUP E

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/282016/10/284722729GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/31N/A4722548BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM618 Dup Collected: 2016/10/27
Sample ID: DUP E

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/282016/10/284722729GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM619 Collected: 2016/10/27
Sample ID: EX1-17 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/282016/10/284722729GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/31N/A4722548BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM620 Collected: 2016/10/27
Sample ID: EX1-17 (3.0-4.0)

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/31N/A4722548BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM621 Collected: 2016/10/27
Sample ID: EX1-16 (3.5-4.5)

Matrix: Soil
Relinquished: 2016/10/27

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Kelsey MacGillivray2016/10/31N/A4722548BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

1.7°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%992016/10/281,4-DifluorobenzeneMethod BlankMS34722598
60 - 140%992016/10/284-Bromofluorobenzene
60 - 140%962016/10/28D4-1,2-Dichloroethane
60 - 130%962016/10/28Isobutylbenzene - Volatile

mg/kg<0.0252016/10/28Benzene
mg/kg<0.0252016/10/28Toluene
mg/kg<0.0252016/10/28Ethylbenzene
mg/kg<0.0502016/10/28Total Xylenes
mg/kg<2.52016/10/28C6 - C10 (less BTEX)

30 - 130%1112016/10/28n-Dotriacontane - ExtractableMethod BlankRDE4722729
30 - 130%722016/10/28Isobutylbenzene  - Extractable

mg/kg<102016/10/28>C10-C16 Hydrocarbons
mg/kg<102016/10/28>C16-C21 Hydrocarbons
mg/kg<152016/10/28>C21-<C32 Hydrocarbons

50%NC2016/10/28BenzeneRPD [DIM617-02]MS34722598
50%NC2016/10/28Toluene
50%NC2016/10/28Ethylbenzene
50%NC2016/10/28Total Xylenes
50%NC2016/10/28C6 - C10 (less BTEX)
50%NC2016/10/28>C10-C16 HydrocarbonsRPD [DIM618-01]RDE4722729
50%NC2016/10/28>C16-C21 Hydrocarbons
50%NC2016/10/28>C21-<C32 Hydrocarbons

60 - 140%1002016/10/281,4-DifluorobenzeneMatrix Spike [DIM617-02]MS34722598
60 - 140%1022016/10/284-Bromofluorobenzene
60 - 140%952016/10/28D4-1,2-Dichloroethane
60 - 130%1052016/10/28Isobutylbenzene - Volatile
60 - 130%952016/10/28Benzene
60 - 130%952016/10/28Toluene
60 - 130%972016/10/28Ethylbenzene
60 - 130%962016/10/28Total Xylenes
30 - 130%1192016/10/28n-Dotriacontane - ExtractableMatrix Spike [DIM618-01]RDE4722729
30 - 130%812016/10/28Isobutylbenzene  - Extractable
30 - 130%1152016/10/28>C10-C16 Hydrocarbons
30 - 130%1082016/10/28>C16-C21 Hydrocarbons
30 - 130%1202016/10/28>C21-<C32 Hydrocarbons
60 - 140%1022016/10/281,4-DifluorobenzeneLCSMS34722598
60 - 140%992016/10/284-Bromofluorobenzene
60 - 140%992016/10/28D4-1,2-Dichloroethane
60 - 130%962016/10/28Isobutylbenzene - Volatile
60 - 140%852016/10/28Benzene
60 - 140%872016/10/28Toluene
60 - 140%912016/10/28Ethylbenzene
60 - 140%912016/10/28Total Xylenes
30 - 130%1122016/10/28n-Dotriacontane - ExtractableLCSRDE4722729
30 - 130%772016/10/28Isobutylbenzene  - Extractable
30 - 130%1072016/10/28>C10-C16 Hydrocarbons
30 - 130%1012016/10/28>C16-C21 Hydrocarbons
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%1152016/10/28>C21-<C32 Hydrocarbons

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6N3457
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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Report  To  Client  Name: AECOM Canada Ltd.
Received  By:Task #: N/A-IOL CTC

Report  To  Client  ID  #: 19160
Received:Quote: B62542

Client  Project  #: 60438249

B6N3457Invoice  Client  Name: AECOM Canada Ltd

Invoice  Project  Manager: Accounts Payable
Site  Location: 64 MILL LAKE RD, HUBBARDS, NSInvoice  Client  ID  #: 30110

COC/Submission  #: 577838-48-01
2714

2016/10/28 09:39
Erica Chafe

Maxxam Job #:

2016/10/31 16:36
Keri Mackay

Maxxam  Project  Manager: Keri Mackay
TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/31 05:05 PM

Potential ImpactRoot CauseDeviationParametersAnalysis TypeTest CodeMatrixClient Sample IDLab ID
This may represent a high bias for this

parameter. However, since the results were
non detect, there is no impact on data

quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX1-15 (2.0-3.0)DIM617

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilDUP EDIM618

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX1-17 (1.0-2.0)DIM619

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX1-17 (3.0-4.0)DIM620

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX1-16 (3.5-4.5)DIM621

1
1

 o
f 1

3
P

age



Report  To  Client  Name: AECOM Canada Ltd.
Received  By:Task #: N/A-IOL CTC

Report  To  Client  ID  #: 19160
Received:Quote: B62542

Client  Project  #: 60438249

B6N3457Invoice  Client  Name: AECOM Canada Ltd

Invoice  Project  Manager: Accounts Payable
Site  Location: 64 MILL LAKE RD, HUBBARDS, NSInvoice  Client  ID  #: 30110

COC/Submission  #: 577838-48-01
2714

2016/10/28 09:39
Erica Chafe

Maxxam Job #:

2016/10/31 16:36
Keri Mackay

Maxxam  Project  Manager: Keri Mackay
TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/31 05:05 PM

If this waiver is not returned, or the undersigned Maxxam Analytics representative not contacted within 7 days of issuance, the issue will be regarded as closed and the associated data will be deemed acceptable
as reported.

Waiver  Issued  By:

Signature: Date:

Signature:

Name:

Name:

Title:

Data  Quality  Waiver  Reviewed  and  Accepted  By:

Date: Title:Signature:

Name:

Title:

Data Quality Waiver Reviewed and Declined By:

Date:

Comments / Requested Actions:

2016/10/31 16:39

Keri Mackay

Project Manager - Bedford

1
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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/27 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6N3457 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6N3491
Received: 2016/10/28, 09:41

CERTIFICATE OF ANALYSIS

Task Order#: N/A-IOL CTC
Site#:

Report Date: 2016/10/31
Report #: R4230179

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-46-01, 577838-47-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 14

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 0011114TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 0000114Moisture

N/AATL SOP 0011114Double water wash (soil)

EPA 3630C R3 mATL SOP 0011114Silica Gel Clean-up (Soil)

Atl. RBCA v3 mN/A14ModTPH (T1) Calc. for Soil

Atl. RBCA v3 mATL SOP 0011914VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005. Unless otherwise noted, procedures used by Maxxam are based upon recognized
Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B6N3491
Received: 2016/10/28, 09:41

CERTIFICATE OF ANALYSIS

Task Order#: N/A-IOL CTC
Site#:

Report Date: 2016/10/31
Report #: R4230179

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-46-01, 577838-47-01

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4722598924722598991019894%D4-1,2-Dichloroethane

472259895472259810410510397%4-Bromofluorobenzene

472259894472259810410510296%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4722598    101 (1)4722598100102100    102 (1)%Isobutylbenzene - Volatile

47227291174722729117118115115%n-Dotriacontane - Extractable

472272979472272975807678%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4722729N/ANA4722729NANANANAmg/kgHydrocarbon Resemblance

4722729N/ANA4722729NANANANAmg/kgReached Baseline at C32

472265315<154722468<15<15<15<15mg/kgModified TPH (Tier1)

472272915<154722729<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

472272910<104722729<10<10<10<10mg/kg>C16-C21 Hydrocarbons

472272910<104722729<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47225982.5<2.54722598<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47225980.050<0.0504722598<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47225980.025<0.0254722598<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47225980.025<0.0254722598<0.025<0.025<0.025<0.025mg/kgToluene

47225980.025<0.0254722598<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47226711.01047226711312118.2%Moisture

Inorganics

QC BatchRDLEX3-5 (1.0-2.0)QC BatchEX3-4 (3.5-4.0)EX3-3 (1.0-2.0)EX3-2 (2.5-3.5)EX3-1 (3.0-4.0)UNITS

577838-46-01577838-46-01577838-46-01577838-46-01577838-46-01COC Number

2016/10/27
 16:50

2016/10/27
 16:40

2016/10/27
 16:30

2016/10/27
 16:20

2016/10/27
 16:10

Sampling Date

DIM697DIM696DIM695DIM694DIM693Maxxam ID
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(1) Fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

472259810398969294%D4-1,2-Dichloroethane

47225981091031019599%4-Bromofluorobenzene

47225981071031019496%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4722598979895    103 (2)    102 (2)%Isobutylbenzene - Volatile

4722729108109116114115%n-Dotriacontane - Extractable

47227299071777478%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4722729N/A    COMMENT (1)NANANANAmg/kgHydrocarbon Resemblance

4722729N/AYesNANANANAmg/kgReached Baseline at C32

4722653151400<15<15<15<15mg/kgModified TPH (Tier1)

472272915<15<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

472272910190<10<10<10<10mg/kg>C16-C21 Hydrocarbons

4722729101200<10<10<10<10mg/kg>C10-C16 Hydrocarbons

47225982.528<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47225980.050<0.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47225980.025<0.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47225980.025<0.025<0.025<0.025<0.025<0.025mg/kgToluene

47225980.025<0.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47226711.012178.08.79.5%Moisture

Inorganics

QC BatchRDLEX3-8 (3.5-4.0)EX3-7 (1.0-2.0)DUP FEX3-6 (2.5-3.5)EX3-5 (3.0-4.0)UNITS

577838-46-01577838-46-01577838-46-01577838-46-01577838-46-01COC Number

2016/10/27
 18:00

2016/10/27
 17:45

2016/10/27
 17:30

2016/10/27
 17:15

2016/10/27
 17:05

Sampling Date

DIM702DIM701DIM700DIM699DIM698Maxxam ID

Page 4 of 16

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4722598104101102100%D4-1,2-Dichloroethane

4722598108105105103%4-Bromofluorobenzene

4722598108106107105%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

472259810110010099%Isobutylbenzene - Volatile

4722729113125125114%n-Dotriacontane - Extractable

472272978747778%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4722729N/ANANA    COMMENT (1)NAmg/kgHydrocarbon Resemblance

4722729N/ANANAYesNAmg/kgReached Baseline at C32

472265315<151564<15mg/kgModified TPH (Tier1)

472272915<1515<15<15mg/kg>C21-<C32 Hydrocarbons

472272910<10<1021<10mg/kg>C16-C21 Hydrocarbons

472272910<10<1044<10mg/kg>C10-C16 Hydrocarbons

47225982.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47225980.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

47225980.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

47225980.025<0.025<0.025<0.025<0.025mg/kgToluene

47225980.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47226711.08.9109.69.9%Moisture

Inorganics

QC BatchRDLEX3-12 (3.5-4.0)EX3-11 (2.0-3.0)EX3-10 (1.5-2.5)EX3-9 (3.0-4.0)UNITS

577838-47-01577838-47-01577838-47-01577838-47-01COC Number

2016/10/27
 19:15

2016/10/27
 19:00

2016/10/27
 18:30

2016/10/27
 18:15

Sampling Date

DIM706DIM705DIM704DIM703Maxxam ID
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM693 Collected: 2016/10/27
Sample ID: EX3-1 (3.0-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/28N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM694 Collected: 2016/10/27
Sample ID: EX3-2 (2.5-3.5)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM695 Collected: 2016/10/27
Sample ID: EX3-3 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM696 Collected: 2016/10/27
Sample ID: EX3-4 (3.5-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722468CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM697 Collected: 2016/10/27
Sample ID: EX3-5 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM698 Collected: 2016/10/27
Sample ID: EX3-5 (3.0-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM699 Collected: 2016/10/27
Sample ID: EX3-6 (2.5-3.5)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM700 Collected: 2016/10/27
Sample ID: DUP F

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM701 Collected: 2016/10/27
Sample ID: EX3-7 (1.0-2.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM702 Collected: 2016/10/27
Sample ID: EX3-8 (3.5-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM703 Collected: 2016/10/27
Sample ID: EX3-9 (3.0-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM704 Collected: 2016/10/27
Sample ID: EX3-10 (1.5-2.5)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM705 Collected: 2016/10/27
Sample ID: EX3-11 (2.0-3.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DIM706 Collected: 2016/10/27
Sample ID: EX3-12 (3.5-4.0)

Matrix: Soil
Relinquished: 2016/10/28

Received: 2016/10/28

Roy Deveau2016/10/292016/10/284722729GC/FIDTEH in Soil (PIRI)

Alexander Nicol2016/10/31N/A4722671BALMoisture

Automated Statchk2016/10/31N/A4722653CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/10/29N/A4722598PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

0.0°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%992016/10/281,4-DifluorobenzeneMethod BlankMS34722598
60 - 140%992016/10/284-Bromofluorobenzene
60 - 140%962016/10/28D4-1,2-Dichloroethane
60 - 130%962016/10/28Isobutylbenzene - Volatile

mg/kg<0.0252016/10/28Benzene
mg/kg<0.0252016/10/28Toluene
mg/kg<0.0252016/10/28Ethylbenzene
mg/kg<0.0502016/10/28Total Xylenes
mg/kg<2.52016/10/28C6 - C10 (less BTEX)

30 - 130%1112016/10/28n-Dotriacontane - ExtractableMethod BlankRDE4722729
30 - 130%722016/10/28Isobutylbenzene  - Extractable

mg/kg<102016/10/28>C10-C16 Hydrocarbons
mg/kg<102016/10/28>C16-C21 Hydrocarbons
mg/kg<152016/10/28>C21-<C32 Hydrocarbons

60 - 140%1022016/10/281,4-DifluorobenzeneLCSMS34722598
60 - 140%992016/10/284-Bromofluorobenzene
60 - 140%992016/10/28D4-1,2-Dichloroethane
60 - 130%962016/10/28Isobutylbenzene - Volatile
60 - 140%852016/10/28Benzene
60 - 140%872016/10/28Toluene
60 - 140%912016/10/28Ethylbenzene
60 - 140%912016/10/28Total Xylenes
30 - 130%1122016/10/28n-Dotriacontane - ExtractableLCSRDE4722729
30 - 130%772016/10/28Isobutylbenzene  - Extractable
30 - 130%1072016/10/28>C10-C16 Hydrocarbons
30 - 130%1012016/10/28>C16-C21 Hydrocarbons
30 - 130%1152016/10/28>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B6N3491
Report Date: 2016/10/31

AECOM Canada Ltd.
Task Order#: N/A-IOL CTC
Site#:

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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Report  To  Client  Name: AECOM Canada Ltd.
Received  By:Task #: N/A-IOL CTC

Report  To  Client  ID  #: 19160
Received:Quote: B62542

Client  Project  #: 60438249

B6N3491Invoice  Client  Name: AECOM Canada Ltd

Invoice  Project  Manager: Accounts Payable
Site  Location: 64 MILL LAKE RD, HUBBARDS, NSInvoice  Client  ID  #: 30110

COC/Submission  #: 577838-46-01
2715

2016/10/28 09:41
Alyson Walters

Maxxam Job #:

2016/10/31 16:39
Keri Mackay

Maxxam  Project  Manager: Keri Mackay
TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/31 05:10 PM

Potential ImpactRoot CauseDeviationParametersAnalysis TypeTest CodeMatrixClient Sample IDLab ID
This may represent a high bias for this

parameter. However, since the results were
non detect, there is no impact on data

quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-1 (3.0-4.0)DIM693

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-2 (2.5-3.5)DIM694

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-3 (1.0-2.0)DIM695

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-4 (3.5-4.0)DIM696

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-5 (1.0-2.0)DIM697

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-5 (3.0-4.0)DIM698

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-6 (2.5-3.5)DIM699

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilDUP FDIM700

1
2

 o
f 1

6
P

age
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TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/31 05:10 PM

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-7 (1.0-2.0)DIM701

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-8 (3.5-4.0)DIM702

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-9 (3.0-4.0)DIM703

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-10 (1.5-2.5)DIM704

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-11 (2.0-3.0)DIM705

This may represent a high bias for this
parameter. However, since the results were

non detect, there is no impact on data
quality.

#10 Lab Error#12 Continuing Calibration
Verification Failure (CCV)

>C21-<C32
Hydrocarbons

TPHCEPHPIRI-SSoilEX3-12 (3.5-4.0)DIM706
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Report  To  Client  Name: AECOM Canada Ltd.
Received  By:Task #: N/A-IOL CTC

Report  To  Client  ID  #: 19160
Received:Quote: B62542

Client  Project  #: 60438249

B6N3491Invoice  Client  Name: AECOM Canada Ltd

Invoice  Project  Manager: Accounts Payable
Site  Location: 64 MILL LAKE RD, HUBBARDS, NSInvoice  Client  ID  #: 30110

COC/Submission  #: 577838-46-01
2715

2016/10/28 09:41
Alyson Walters

Maxxam Job #:

2016/10/31 16:39
Keri Mackay

Maxxam  Project  Manager: Keri Mackay
TAT: 3 Days

Report  To  Project  Manager: Tim Bachiu DQW #:
DQW  Created  By:

DQW  Created:Rush: Yes

DATA QUALITY WAIVER 2016/10/31 05:10 PM

If this waiver is not returned, or the undersigned Maxxam Analytics representative not contacted within 7 days of issuance, the issue will be regarded as closed and the associated data will be deemed acceptable
as reported.

Waiver  Issued  By:

Signature: Date:

Signature:

Name:

Name:

Title:

Data  Quality  Waiver  Reviewed  and  Accepted  By:

Date: Title:Signature:

Name:

Title:

Data Quality Waiver Reviewed and Declined By:

Date:

Comments / Requested Actions:

2016/10/31 16:40

Keri Mackay

Project Manager - Bedford
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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/10/27 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6N3491 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B6N9476
Received: 2016/11/04, 10:39

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2016/11/14
Report #: R4246406

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-09-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 10

Primary ReferenceLaboratory MethodQuantityAnalyses

CCME CSQGN/A7B[a]P Total Potency Equivalent

Auto Calc.N/A71,3-Dichloropropene Sum (soil)

Atl. RBCA v3 mATL SOP 001115TEH in Soil (PIRI) (2)

7Glycol in Soil (1)

EPA 6020A R1 mATL SOP 000587Metals Solids Acid Extr. ICPMS

OMOE Handbook 1983 mATL SOP 0000110Moisture

N/AATL SOP 001115Double water wash (soil)

EPA 8270D 2007 mATL SOP 001027PAH Compounds by GCMS (SIM) (2)

EPA 8082A mATL SOP 001067PCBs in soil by GC/ECD (2)

Auto Calc.N/A7PCB Aroclor sum (soil)

EPA 3630C R3 mATL SOP 001115Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A5ModTPH (T1) Calc. for Soil

EPA 8260C R3 mATL SOP 001337VOCs in Soil - Field Preserved (3)

Atl. RBCA v3.1 mATL SOP 001195VPH in Soil (PIRI) - Field Preserved (3)

Remarks:
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MAXXAM JOB #: B6N9476
Received: 2016/11/04, 10:39

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2016/11/14
Report #: R4246406

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-09-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Bedford to Calgary Subcontract
(2) Soils are reported on a dry weight basis unless otherwise specified.
(3) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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. 

Page 2 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(5) VPH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

(4) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(3) Lube oil fraction.

(2) Weathered fuel oil fraction.  Lube oil fraction.

(1) Elevated TEH RDL(s) due to sample dilution.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47364119910296108103%D4-1,2-Dichloroethane

4736411106107101108102%4-Bromofluorobenzene

4736411103106100111105%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

473641197102100    50 (5)    47 (5)%Isobutylbenzene - Volatile

4738467111130127    94 (4)    80 (4)%n-Dotriacontane - Extractable

47384679395876764%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4738467N/A    COMMENT (3)    COMMENT (2)    COMMENT (2)N/A    COMMENT (2)mg/kgHydrocarbon Resemblance

4738467N/AYesYesYesN/ANomg/kgReached Baseline at C32

47333941570095049015025000mg/kgModified TPH (Tier1)

473846715640790380150    10000 (1)    13000 (1)mg/kg>C21-<C32 Hydrocarbons

4738467106313081100    3500 (1)    4600 (1)mg/kg>C16-C21 Hydrocarbons

473846710<103033100    5200 (1)    6700 (1)mg/kg>C10-C16 Hydrocarbons

47364112.5<2.5<2.5<2.52.5140130mg/kgC6 - C10 (less BTEX)

47364110.050<0.050<0.050<0.0500.0500.210.20mg/kgTotal Xylenes

47364110.025<0.025<0.025<0.0250.025<0.025<0.025mg/kgEthylbenzene

47364110.025<0.025<0.025<0.0250.025<0.025<0.025mg/kgToluene

47364110.025<0.025<0.025<0.0250.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47338001.01312131.08.2%Moisture

Inorganics

QC BatchRDLFWO-4FWO-3FWO-2RDL
FWO-1

Lab-Dup
FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 16:05

2016/11/03
 15:50

2016/11/03
 15:35

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

DJR535DJR534DJR533DJR532DJR532Maxxam ID
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Weathered fuel oil fraction.  Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4736411106%D4-1,2-Dichloroethane

4736411109%4-Bromofluorobenzene

4736411110%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

473641198%Isobutylbenzene - Volatile

4738467126%n-Dotriacontane - Extractable

473846790%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4738467N/A    COMMENT (1)mg/kgHydrocarbon Resemblance

4738467N/AYesmg/kgReached Baseline at C32

4733394151600mg/kgModified TPH (Tier1)

4738467151300mg/kg>C21-<C32 Hydrocarbons

473846710260mg/kg>C16-C21 Hydrocarbons

47384671089mg/kg>C10-C16 Hydrocarbons

47364112.5<2.5mg/kgC6 - C10 (less BTEX)

47364110.050<0.050mg/kgTotal Xylenes

47364110.025<0.025mg/kgEthylbenzene

47364110.025<0.025mg/kgToluene

47364110.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47338001.013%Moisture

Inorganics

QC BatchRDLFWO-5UNITS

577838-09-01COC Number

2016/11/03
 16:20

Sampling Date

DJR536Maxxam ID
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

474026720<20<20<20<20<20ug/kgVinyl Chloride

474026710<10<10<10<10<10ug/kgTrichloroethylene

474026725<25<25<25<25<25ug/kgtrans-1,2-Dichloroethylene

474026750<50<50<50240210ug/kgTotal Xylenes

474026725<25<25<25<25<25ug/kgToluene

474026725<25<25<25<25<25ug/kgTetrachloroethylene

474026725<25<25<25<25<25ug/kgStyrene

474026750<50<50<50<50<50ug/kgMethylene Chloride(Dichloromethane)

474026725<25<25<25<25<25ug/kgMethyl t-butyl ether (MTBE)

474026725<25<25<25<25<25ug/kgEthylene Dibromide

474026725<25<25<25<25<25ug/kgEthylbenzene

474026725<25<25<25<25<25ug/kgDibromochloromethane

474026725<25<25<25<25<25ug/kgcis-1,2-Dichloroethylene

474026725<25<25<25<25<25ug/kgChloroform

474026725<25<25<25<25<25ug/kgChlorobenzene

474026725<25<25<25<25<25ug/kgCarbon Tetrachloride

474026750<50<50<50<50<50ug/kgBromomethane

474026725<25<25<25<25<25ug/kgBromoform

474026725<25<25<25<25<25ug/kgBromodichloromethane

474026725<25<25<25<25<25ug/kgBenzene

474026725<25<25<25<25<25ug/kg1,4-Dichlorobenzene

473372225<25<25<25<25ug/kg1,3-Dichloropropene (total)

474026725<25<25<25<25<25ug/kg1,3-Dichlorobenzene

474026725<25<25<25<25<25ug/kg1,2-Dichloropropane

474026725<25<25<25<25<25ug/kg1,2-Dichloroethane

474026725<25<25<25<25<25ug/kg1,2-Dichlorobenzene

474026725<25<25<25<25<25ug/kg1,1-Dichloroethylene

474026725<25<25<25<25<25ug/kg1,1-Dichloroethane

474026725<25<25<25<25<25ug/kg1,1,2-Trichloroethane

474026725<25<25<25<25<25ug/kg1,1,2,2-Tetrachloroethane

474026725<25<25<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchRDLFA6-X (0.5-0.6)FA1-X (0.3-0.4)FWO-5
FWO-1

Lab-Dup
FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:00

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

DJR538DJR537DJR536DJR532DJR532Maxxam ID
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4740267999899100101%D8-Toluene

47402678687839796%D4-1,2-Dichloroethane

4740267    99 (1)98    100 (1)9999%4-Bromofluorobenzene

Instrument
Surrogate Recovery (%)

4740267111115108126103%D10-o-Xylene

Extraction
Surrogate Recovery (%)

QC BatchRDLFA6-X (0.5-0.6)FA1-X (0.3-0.4)FWO-5
FWO-1

Lab-Dup
FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:00

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

DJR538DJR537DJR536DJR532DJR532Maxxam ID

Page 6 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

474026720<20<20<20ug/kgVinyl Chloride

474026710<10<10<10ug/kgTrichloroethylene

474026725<25<25<25ug/kgtrans-1,2-Dichloroethylene

474026750<50<50<50ug/kgTotal Xylenes

474026725<25<25<25ug/kgToluene

474026725<25<25<25ug/kgTetrachloroethylene

474026725<25<25<25ug/kgStyrene

474026750<50<50<50ug/kgMethylene Chloride(Dichloromethane)

474026725<25<25<25ug/kgMethyl t-butyl ether (MTBE)

474026725<25<25<25ug/kgEthylene Dibromide

474026725<25<25<25ug/kgEthylbenzene

474026725<25<25<25ug/kgDibromochloromethane

474026725<25<25<25ug/kgcis-1,2-Dichloroethylene

474026725<25<25<25ug/kgChloroform

474026725<25<25<25ug/kgChlorobenzene

474026725<25<25<25ug/kgCarbon Tetrachloride

474026750<50<50<50ug/kgBromomethane

474026725<25<25<25ug/kgBromoform

474026725<25<25<25ug/kgBromodichloromethane

474026725<25<25<25ug/kgBenzene

474026725<25<25<25ug/kg1,4-Dichlorobenzene

473372225<25<25<25ug/kg1,3-Dichloropropene (total)

474026725<25<25<25ug/kg1,3-Dichlorobenzene

474026725<25<25<25ug/kg1,2-Dichloropropane

47402672528<25<25ug/kg1,2-Dichloroethane

474026725<25<25<25ug/kg1,2-Dichlorobenzene

474026725<25<25<25ug/kg1,1-Dichloroethylene

474026725<25<25<25ug/kg1,1-Dichloroethane

474026725<25<25<25ug/kg1,1,2-Trichloroethane

474026725<25<25<25ug/kg1,1,2,2-Tetrachloroethane

474026725<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchRDLFA7-X (0.4-0.5)FA4-X (0.5-0.6)FA10-X (0.3-0.4)UNITS

577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

2016/11/03
 16:30

Sampling Date

DJR541DJR540DJR539Maxxam ID

Page 7 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47402679999100%D8-Toluene

4740267889087%D4-1,2-Dichloroethane

474026710099101%4-Bromofluorobenzene

Instrument
Surrogate Recovery (%)

4740267114108111%D10-o-Xylene

Extraction
Surrogate Recovery (%)

QC BatchRDLFA7-X (0.4-0.5)FA4-X (0.5-0.6)FA10-X (0.3-0.4)UNITS

577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

2016/11/03
 16:30

Sampling Date

DJR541DJR540DJR539Maxxam ID

Page 8 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RESULTS OF ANALYSES OF  SOIL

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4739158N/AATTACHEDATTACHEDN/ASubcontract Parameter

Subcontracted Analysis

47338001.01915%Moisture

Inorganics

QC BatchRDLFA7-X (0.4-0.5)FA4-X (0.5-0.6)UNITS

577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

Sampling Date

DJR541DJR540Maxxam ID

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4739158N/AATTACHEDATTACHEDATTACHEDATTACHEDATTACHEDN/ASubcontract Parameter

Subcontracted Analysis

47338001.0121114%Moisture

Inorganics

QC BatchRDLFA10-X (0.3-0.4)FA6-X (0.5-0.6)FA1-X (0.3-0.4)FWO-5FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 16:30

2016/11/03
 15:00

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

Sampling Date

DJR539DJR538DJR537DJR536DJR532Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47364485.03229355543mg/kgAcid Extractable Zinc (Zn)

47364482.01011102114mg/kgAcid Extractable Vanadium (V)

47364480.100.880.970.920.860.95mg/kgAcid Extractable Uranium (U)

47364482.0<2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

47364480.10<0.10<0.10<0.100.130.12mg/kgAcid Extractable Thallium (Tl)

47364485.0<5.0<5.0<5.05.3<5.0mg/kgAcid Extractable Strontium (Sr)

47364480.50<0.50<0.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

47364481.0<1.0<1.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

47364482.04.65.14.6127.5mg/kgAcid Extractable Nickel (Ni)

47364482.0<2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

47364480.10<0.10<0.10<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

47364482.0170190160280200mg/kgAcid Extractable Manganese (Mn)

47364480.509.88.59.81418mg/kgAcid Extractable Lead (Pb)

4736448507800920085001500011000mg/kgAcid Extractable Iron (Fe)

47364482.05.06.65.4118.3mg/kgAcid Extractable Copper (Cu)

47364481.02.42.82.36.54.0mg/kgAcid Extractable Cobalt (Co)

47364482.06.78.26.5139.2mg/kgAcid Extractable Chromium (Cr)

47364480.30<0.30<0.30<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

473644850<50<50<50<50<50mg/kgAcid Extractable Boron (B)

47364482.0<2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

47364485.02227244542mg/kgAcid Extractable Barium (Ba)

47364482.05.07.65.78.45.7mg/kgAcid Extractable Arsenic (As)

47364482.0<2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

4736448109000830010000100007800mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchRDLFA10-X (0.3-0.4)FA6-X (0.5-0.6)FA1-X (0.3-0.4)FWO-5FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 16:30

2016/11/03
 15:00

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

Sampling Date

DJR539DJR538DJR537DJR536DJR532Maxxam ID

Page 10 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47364485.0251235mg/kgAcid Extractable Zinc (Zn)

47364482.09.67.89.7mg/kgAcid Extractable Vanadium (V)

47364480.100.950.770.98mg/kgAcid Extractable Uranium (U)

47364482.0<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

47364480.10<0.10<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

47364485.0<5.0<5.0<5.0mg/kgAcid Extractable Strontium (Sr)

47364480.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

47364481.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

47364482.05.12.54.4mg/kgAcid Extractable Nickel (Ni)

47364482.0<2.0<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

47364480.10<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

47364482.0190100170mg/kgAcid Extractable Manganese (Mn)

47364480.50115.48.7mg/kgAcid Extractable Lead (Pb)

473644850790056007500mg/kgAcid Extractable Iron (Fe)

47364482.06.42.75.0mg/kgAcid Extractable Copper (Cu)

47364481.02.61.52.3mg/kgAcid Extractable Cobalt (Co)

47364482.07.34.16.1mg/kgAcid Extractable Chromium (Cr)

47364480.30<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

473644850<50<50<50mg/kgAcid Extractable Boron (B)

47364482.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

47364485.0259.620mg/kgAcid Extractable Barium (Ba)

47364482.06.92.95.4mg/kgAcid Extractable Arsenic (As)

47364482.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

473644810700099008900mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchRDLFA7-X (0.4-0.5)FA4-X (0.5-0.6)
FA10-X

(0.3-0.4)
 Lab-Dup

UNITS

577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

2016/11/03
 16:30

Sampling Date

DJR541DJR540DJR539Maxxam ID

Page 11 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47365339093109111%D8-Acenaphthylene

473653395103112115%D14-Terphenyl (FS)

473653395988081%D10-Anthracene

Extraction
Surrogate Recovery (%)

47337210.03<0.03<0.030.03<0.03mg/kgBenzo(a)pyrene Total Potency Equiv.

47365330.010<0.010<0.0100.010<0.0100.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

47365330.010<0.010<0.0100.010<0.0100.010<0.010mg/kgDibenz(a,h)anthracene

47365330.010<0.010<0.0100.0100.230.0100.26mg/kgChrysene

47365330.010<0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(k)fluoranthene

47365330.010<0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(j)fluoranthene

47365330.010<0.0100.0150.0100.0390.0100.042mg/kgBenzo(g,h,i)perylene

47365330.010<0.010<0.0100.0100.0250.0100.026mg/kgBenzo(b)fluoranthene

47365330.010<0.010<0.0100.0100.0130.0100.014mg/kgBenzo(a)pyrene

47365330.010<0.010<0.0100.0100.0390.0100.046mg/kgBenzo(a)anthracene

47365330.0100.0160.0150.0101.20.0101.4mg/kgPyrene

47365330.0100.024<0.0100.0103.10.0103.5mg/kgPhenanthrene

47365330.010<0.010<0.0101.3    <1.3 (1)1.5    <1.5 (1)mg/kgNaphthalene

47365330.010<0.010<0.0102.2    <2.2 (1)2.4    <2.4 (1)mg/kgFluorene

47365330.0100.021<0.0100.0101.10.0101.3mg/kgFluoranthene

47365330.010<0.010<0.0100.99    <0.99 (1)1.1    <1.1 (1)mg/kgAnthracene

47365330.010<0.010<0.0101.6    <1.6 (1)1.7    <1.7 (1)mg/kgAcenaphthylene

47365330.010<0.010<0.0100.91    <0.91 (1)0.94    <0.94 (1)mg/kgAcenaphthene

47365330.010<0.010<0.0100.0104.80.0105.3mg/kg2-Methylnaphthalene

47365330.0100.019<0.0100.0105.20.0105.7mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDLFA1-X (0.3-0.4)FWO-5RDL
FWO-1

Lab-Dup
RDLFWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

DJR537DJR536DJR532DJR532Maxxam ID

Page 12 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

473653387868989%D8-Acenaphthylene

473653392919696%D14-Terphenyl (FS)

473653387909294%D10-Anthracene

Extraction
Surrogate Recovery (%)

47337210.03<0.030.03<0.03<0.030.03<0.03mg/kgBenzo(a)pyrene Total Potency Equiv.

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgDibenz(a,h)anthracene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgChrysene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(k)fluoranthene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(j)fluoranthene

47365330.0100.0140.010<0.010<0.0100.010<0.010mg/kgBenzo(g,h,i)perylene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(b)fluoranthene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(a)pyrene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(a)anthracene

47365330.0100.0150.010<0.010<0.0100.0100.013mg/kgPyrene

47365330.0100.0730.010<0.010<0.0100.0100.027mg/kgPhenanthrene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgNaphthalene

47365330.034    <0.034 (1)0.010<0.010<0.0100.018    <0.018 (1)mg/kgFluorene

47365330.0100.0140.010<0.010<0.0100.0100.013mg/kgFluoranthene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgAnthracene

47365330.031    <0.031 (1)0.010<0.010<0.0100.010<0.010mg/kgAcenaphthylene

47365330.010<0.0100.010<0.010<0.0100.010<0.010mg/kgAcenaphthene

47365330.0100.0460.010<0.010<0.0100.010<0.010mg/kg2-Methylnaphthalene

47365330.0100.110.010<0.010<0.0100.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDLFA7-X (0.4-0.5)RDLFA4-X (0.5-0.6)FA10-X (0.3-0.4)RDLFA6-X (0.5-0.6)UNITS

577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

2016/11/03
 16:30

2016/11/03
 15:00

Sampling Date

DJR541DJR540DJR539DJR538Maxxam ID

Page 13 of 29

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4736349111103%Decachlorobiphenyl

Extraction
Surrogate Recovery (%)

47337230.050<0.050<0.050ug/gCalculated Total PCB

47363490.050<0.050<0.050ug/gAroclor 1260

47363490.050<0.050<0.050ug/gAroclor 1254

47363490.050<0.050<0.050ug/gAroclor 1242

47363490.050<0.050<0.050ug/gAroclor 1248

47363490.050<0.050<0.050ug/gAroclor 1232

47363490.050<0.050<0.050ug/gAroclor 1221

47363490.050<0.050<0.050ug/gAroclor 1016

PCBs

QC BatchRDLFA7-X (0.4-0.5)FA4-X (0.5-0.6)UNITS

577838-09-01577838-09-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

Sampling Date

DJR541DJR540Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4736349110106103998587%Decachlorobiphenyl

Extraction
Surrogate Recovery (%)

47337230.050<0.050<0.050<0.050<0.050<0.050ug/gCalculated Total PCB

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1260

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1254

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1242

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1248

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1232

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1221

47363490.050<0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1016

PCBs

QC BatchRDLFA10-X (0.3-0.4)FA6-X (0.5-0.6)FA1-X (0.3-0.4)FWO-5
FWO-1

Lab-Dup
FWO-1UNITS

577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01577838-09-01COC Number

2016/11/03
 16:30

2016/11/03
 15:00

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

DJR539DJR538DJR537DJR536DJR532DJR532Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR532 Collected: 2016/11/03
Sample ID: FWO-1

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Crystal Matthews2016/11/102016/11/084738467GC/FIDTEH in Soil (PIRI)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/102016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Automated Statchk2016/11/10N/A4733394CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

Michelle Shearer2016/11/08N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR532 Dup Collected: 2016/11/03
Sample ID: FWO-1

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Crystal Matthews2016/11/102016/11/084738467GC/FIDTEH in Soil (PIRI)

Gina Thompson2016/11/102016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

Michelle Shearer2016/11/08N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR533 Collected: 2016/11/03
Sample ID: FWO-2

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Crystal Matthews2016/11/102016/11/084738467GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/11/06N/A4733800BALMoisture

Automated Statchk2016/11/10N/A4733394CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/11/07N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR534 Collected: 2016/11/03
Sample ID: FWO-3

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Crystal Matthews2016/11/092016/11/084738467GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/11/06N/A4733800BALMoisture

Automated Statchk2016/11/10N/A4733394CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/11/07N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR535 Collected: 2016/11/03
Sample ID: FWO-4

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Crystal Matthews2016/11/092016/11/084738467GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/11/06N/A4733800BALMoisture

Automated Statchk2016/11/10N/A4733394CALCModTPH (T1) Calc. for Soil

Michelle Shearer2016/11/08N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR536 Collected: 2016/11/03
Sample ID: FWO-5

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Crystal Matthews2016/11/092016/11/084738467GC/FIDTEH in Soil (PIRI)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/102016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Automated Statchk2016/11/10N/A4733394CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

Michelle Shearer2016/11/08N/A4736411PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR537 Collected: 2016/11/03
Sample ID: FA1-X (0.3-0.4)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/102016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR538 Collected: 2016/11/03
Sample ID: FA6-X (0.5-0.6)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR538 Collected: 2016/11/03
Sample ID: FA6-X (0.5-0.6)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/112016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR539 Collected: 2016/11/03
Sample ID: FA10-X (0.3-0.4)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/112016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR539 Dup Collected: 2016/11/03
Sample ID: FA10-X (0.3-0.4)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR540 Collected: 2016/11/03
Sample ID: FA4-X (0.5-0.6)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/112016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR540 Collected: 2016/11/03
Sample ID: FA4-X (0.5-0.6)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DJR541 Collected: 2016/11/03
Sample ID: FA7-X (0.4-0.5)

Matrix: Soil
Relinquished: 2016/11/04

Received: 2016/11/04

Automated Statchk2016/11/14N/A4733721CALCB[a]P Total Potency Equivalent

Automated Statchk2016/11/10N/A4733722CALC1,3-Dichloropropene Sum (soil)

Eric Dearman2016/11/092016/11/084739158Glycol in Soil

Bryon Angevine2016/11/072016/11/074736448ICP/MSMetals Solids Acid Extr. ICPMS

Victoria Legge2016/11/06N/A4733800BALMoisture

Gina Thompson2016/11/112016/11/074736533GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2016/11/102016/11/074736349GC/ECDPCBs in soil by GC/ECD

Automated Statchk2016/11/10N/A4733723CALCPCB Aroclor sum (soil)

Shawn Helmkay2016/11/09N/A4740267HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

1.0°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%962016/11/10DecachlorobiphenylMethod BlankLGE4736349
ug/g<0.0502016/11/10Aroclor 1016
ug/g<0.0502016/11/10Aroclor 1221
ug/g<0.0502016/11/10Aroclor 1232
ug/g<0.0502016/11/10Aroclor 1248
ug/g<0.0502016/11/10Aroclor 1242
ug/g<0.0502016/11/10Aroclor 1254
ug/g<0.0502016/11/10Aroclor 1260

60 - 140%1042016/11/071,4-DifluorobenzeneMethod BlankMS34736411
60 - 140%1052016/11/074-Bromofluorobenzene
60 - 140%1042016/11/07D4-1,2-Dichloroethane
60 - 130%1002016/11/07Isobutylbenzene - Volatile

mg/kg<0.0252016/11/07Benzene
mg/kg<0.0252016/11/07Toluene
mg/kg<0.0252016/11/07Ethylbenzene
mg/kg<0.0502016/11/07Total Xylenes
mg/kg<2.52016/11/07C6 - C10 (less BTEX)
mg/kg<102016/11/08Acid Extractable Aluminum (Al)Method BlankBAN4736448
mg/kg<2.02016/11/08Acid Extractable Antimony (Sb)
mg/kg<2.02016/11/08Acid Extractable Arsenic (As)
mg/kg<5.02016/11/08Acid Extractable Barium (Ba)
mg/kg<2.02016/11/08Acid Extractable Beryllium (Be)
mg/kg<502016/11/08Acid Extractable Boron (B)
mg/kg<0.302016/11/08Acid Extractable Cadmium (Cd)
mg/kg<2.02016/11/08Acid Extractable Chromium (Cr)
mg/kg<1.02016/11/08Acid Extractable Cobalt (Co)
mg/kg<2.02016/11/08Acid Extractable Copper (Cu)
mg/kg<502016/11/08Acid Extractable Iron (Fe)
mg/kg<0.502016/11/08Acid Extractable Lead (Pb)
mg/kg<2.02016/11/08Acid Extractable Manganese (Mn)
mg/kg<0.102016/11/08Acid Extractable Mercury (Hg)
mg/kg<2.02016/11/08Acid Extractable Molybdenum (Mo)
mg/kg<2.02016/11/08Acid Extractable Nickel (Ni)
mg/kg<1.02016/11/08Acid Extractable Selenium (Se)
mg/kg<0.502016/11/08Acid Extractable Silver (Ag)
mg/kg<5.02016/11/08Acid Extractable Strontium (Sr)
mg/kg<0.102016/11/08Acid Extractable Thallium (Tl)
mg/kg<2.02016/11/08Acid Extractable Tin (Sn)
mg/kg<0.102016/11/08Acid Extractable Uranium (U)
mg/kg<2.02016/11/08Acid Extractable Vanadium (V)
mg/kg<5.02016/11/08Acid Extractable Zinc (Zn)

30 - 130%1012016/11/10D10-AnthraceneMethod BlankGTH4736533
30 - 130%1002016/11/10D14-Terphenyl (FS)
30 - 130%952016/11/10D8-Acenaphthylene

mg/kg<0.0102016/11/101-Methylnaphthalene
mg/kg<0.0102016/11/102-Methylnaphthalene
mg/kg<0.0102016/11/10Acenaphthene
mg/kg<0.0102016/11/10Acenaphthylene
mg/kg<0.0102016/11/10Anthracene
mg/kg<0.0102016/11/10Fluoranthene
mg/kg<0.0102016/11/10Fluorene
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<0.0102016/11/10Naphthalene
mg/kg<0.0102016/11/10Phenanthrene
mg/kg<0.0102016/11/10Pyrene
mg/kg<0.0102016/11/10Benzo(a)anthracene
mg/kg<0.0102016/11/10Benzo(a)pyrene
mg/kg<0.0102016/11/10Benzo(b)fluoranthene
mg/kg<0.0102016/11/10Benzo(g,h,i)perylene
mg/kg<0.0102016/11/10Benzo(j)fluoranthene
mg/kg<0.0102016/11/10Benzo(k)fluoranthene
mg/kg<0.0102016/11/10Chrysene
mg/kg<0.0102016/11/10Dibenz(a,h)anthracene
mg/kg<0.0102016/11/10Indeno(1,2,3-cd)pyrene

30 - 130%1212016/11/09n-Dotriacontane - ExtractableMethod BlankCMI4738467
30 - 130%832016/11/09Isobutylbenzene  - Extractable

mg/kg<102016/11/09>C10-C16 Hydrocarbons
mg/kg<102016/11/09>C16-C21 Hydrocarbons
mg/kg<152016/11/09>C21-<C32 Hydrocarbons

60 - 140%992016/11/094-BromofluorobenzeneMethod BlankSHL4740267
30 - 130%1012016/11/09D10-o-Xylene
60 - 140%942016/11/09D4-1,2-Dichloroethane
60 - 140%1012016/11/09D8-Toluene

ug/kg<252016/11/091,1,1-Trichloroethane
ug/kg<252016/11/091,1,2,2-Tetrachloroethane
ug/kg<252016/11/091,1,2-Trichloroethane
ug/kg<252016/11/091,1-Dichloroethane
ug/kg<252016/11/091,1-Dichloroethylene
ug/kg<252016/11/091,2-Dichlorobenzene
ug/kg<252016/11/091,2-Dichloroethane
ug/kg<252016/11/091,2-Dichloropropane
ug/kg<252016/11/091,3-Dichlorobenzene
ug/kg<252016/11/091,4-Dichlorobenzene
ug/kg<252016/11/09Benzene
ug/kg<252016/11/09Bromodichloromethane
ug/kg<252016/11/09Bromoform
ug/kg<502016/11/09Bromomethane
ug/kg<252016/11/09Carbon Tetrachloride
ug/kg<252016/11/09Chlorobenzene
ug/kg<252016/11/09Chloroform
ug/kg<252016/11/09cis-1,2-Dichloroethylene
ug/kg<252016/11/09Dibromochloromethane
ug/kg<252016/11/09Ethylbenzene
ug/kg<252016/11/09Ethylene Dibromide
ug/kg<252016/11/09Methyl t-butyl ether (MTBE)
ug/kg<502016/11/09Methylene Chloride(Dichloromethane)
ug/kg<252016/11/09Styrene
ug/kg<252016/11/09Tetrachloroethylene
ug/kg<252016/11/09Toluene
ug/kg<502016/11/09Total Xylenes
ug/kg<252016/11/09trans-1,2-Dichloroethylene
ug/kg<102016/11/09Trichloroethylene
ug/kg<202016/11/09Vinyl Chloride
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2016/11/10Aroclor 1016RPD [DJR532-01]LGE4736349
50%NC2016/11/10Aroclor 1221
50%NC2016/11/10Aroclor 1232
50%NC2016/11/10Aroclor 1248
50%NC2016/11/10Aroclor 1242
50%NC2016/11/10Aroclor 1254
50%NC2016/11/10Aroclor 1260
50%NC2016/11/08BenzeneRPD [DJR532-02]MS34736411
50%NC2016/11/08Toluene
50%NC2016/11/08Ethylbenzene
50%NC2016/11/08Total Xylenes
50%7.52016/11/08C6 - C10 (less BTEX)
50%102016/11/101-MethylnaphthaleneRPD [DJR532-01]GTH4736533
50%9.52016/11/102-Methylnaphthalene
50%     NC (1)2016/11/10Acenaphthene
50%     NC (1)2016/11/10Acenaphthylene
50%     NC (1)2016/11/10Anthracene
50%122016/11/10Fluoranthene
50%     NC (1)2016/11/10Fluorene
50%     NC (1)2016/11/10Naphthalene
50%122016/11/10Phenanthrene
50%102016/11/10Pyrene
50%NC2016/11/10Benzo(a)anthracene
50%NC2016/11/10Benzo(a)pyrene
50%NC2016/11/10Benzo(b)fluoranthene
50%NC2016/11/10Benzo(g,h,i)perylene
50%NC2016/11/10Benzo(j)fluoranthene
50%NC2016/11/10Benzo(k)fluoranthene
50%132016/11/10Chrysene
50%NC2016/11/10Dibenz(a,h)anthracene
50%NC2016/11/10Indeno(1,2,3-cd)pyrene
50%     25 (2)2016/11/10>C10-C16 HydrocarbonsRPD [DJR532-01]CMI4738467
50%     29 (2)2016/11/10>C16-C21 Hydrocarbons
50%     27 (2)2016/11/10>C21-<C32 Hydrocarbons
50%NC2016/11/091,1,1-TrichloroethaneRPD [DJR532-04]SHL4740267
50%NC2016/11/091,1,2,2-Tetrachloroethane
50%NC2016/11/091,1,2-Trichloroethane
50%NC2016/11/091,1-Dichloroethane
50%NC2016/11/091,1-Dichloroethylene
50%NC2016/11/091,2-Dichlorobenzene
50%NC2016/11/091,2-Dichloroethane
50%NC2016/11/091,2-Dichloropropane
50%NC2016/11/091,3-Dichlorobenzene
50%NC2016/11/091,4-Dichlorobenzene
50%NC2016/11/09Benzene
50%NC2016/11/09Bromodichloromethane
50%NC2016/11/09Bromoform
60%NC2016/11/09Bromomethane
50%NC2016/11/09Carbon Tetrachloride
50%NC2016/11/09Chlorobenzene
50%NC2016/11/09Chloroform
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2016/11/09cis-1,2-Dichloroethylene
50%NC2016/11/09Dibromochloromethane
50%NC2016/11/09Ethylbenzene
50%NC2016/11/09Ethylene Dibromide
50%NC2016/11/09Methyl t-butyl ether (MTBE)
50%NC2016/11/09Methylene Chloride(Dichloromethane)
50%NC2016/11/09Styrene
50%NC2016/11/09Tetrachloroethylene
50%NC2016/11/09Toluene
50%NC2016/11/09Total Xylenes
50%NC2016/11/09trans-1,2-Dichloroethylene
50%NC2016/11/09Trichloroethylene
60%NC2016/11/09Vinyl Chloride
35%0.762016/11/07Acid Extractable Aluminum (Al)RPD [DJR539-01]BAN4736448
35%NC2016/11/07Acid Extractable Antimony (Sb)
35%NC2016/11/07Acid Extractable Arsenic (As)
35%NC2016/11/07Acid Extractable Barium (Ba)
35%NC2016/11/07Acid Extractable Beryllium (Be)
35%NC2016/11/07Acid Extractable Boron (B)
35%NC2016/11/07Acid Extractable Cadmium (Cd)
35%NC2016/11/07Acid Extractable Chromium (Cr)
35%NC2016/11/07Acid Extractable Cobalt (Co)
35%NC2016/11/07Acid Extractable Copper (Cu)
35%4.72016/11/07Acid Extractable Iron (Fe)
35%122016/11/07Acid Extractable Lead (Pb)
35%1.72016/11/07Acid Extractable Manganese (Mn)
35%NC2016/11/07Acid Extractable Mercury (Hg)
35%NC2016/11/07Acid Extractable Molybdenum (Mo)
35%NC2016/11/07Acid Extractable Nickel (Ni)
35%NC2016/11/07Acid Extractable Selenium (Se)
35%NC2016/11/07Acid Extractable Silver (Ag)
35%NC2016/11/07Acid Extractable Strontium (Sr)
35%NC2016/11/07Acid Extractable Thallium (Tl)
35%NC2016/11/07Acid Extractable Tin (Sn)
35%112016/11/07Acid Extractable Uranium (U)
35%NC2016/11/07Acid Extractable Vanadium (V)
35%7.32016/11/07Acid Extractable Zinc (Zn)

30 - 130%822016/11/10DecachlorobiphenylMatrix Spike [DJR532-01]LGE4736349
30 - 130%     69 (3)2016/11/10Aroclor 1254
60 - 140%1072016/11/081,4-DifluorobenzeneMatrix Spike [DJR532-02]MS34736411
60 - 140%1082016/11/084-Bromofluorobenzene
60 - 140%1042016/11/08D4-1,2-Dichloroethane
60 - 130%     52 (4)2016/11/08Isobutylbenzene - Volatile
60 - 130%1032016/11/08Benzene
60 - 130%972016/11/08Toluene
60 - 130%892016/11/08Ethylbenzene
60 - 130%872016/11/08Total Xylenes
75 - 125%992016/11/07Acid Extractable Antimony (Sb)Matrix Spike [DJR539-01]BAN4736448
75 - 125%1012016/11/07Acid Extractable Arsenic (As)
75 - 125%992016/11/07Acid Extractable Barium (Ba)
75 - 125%1052016/11/07Acid Extractable Beryllium (Be)
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1062016/11/07Acid Extractable Boron (B)
75 - 125%982016/11/07Acid Extractable Cadmium (Cd)
75 - 125%1042016/11/07Acid Extractable Chromium (Cr)
75 - 125%1002016/11/07Acid Extractable Cobalt (Co)
75 - 125%1002016/11/07Acid Extractable Copper (Cu)
75 - 125%982016/11/07Acid Extractable Lead (Pb)
75 - 125%NC2016/11/07Acid Extractable Manganese (Mn)
75 - 125%972016/11/07Acid Extractable Mercury (Hg)
75 - 125%1072016/11/07Acid Extractable Molybdenum (Mo)
75 - 125%1012016/11/07Acid Extractable Nickel (Ni)
75 - 125%1022016/11/07Acid Extractable Selenium (Se)
75 - 125%1022016/11/07Acid Extractable Silver (Ag)
75 - 125%1022016/11/07Acid Extractable Strontium (Sr)
75 - 125%1032016/11/07Acid Extractable Thallium (Tl)
75 - 125%972016/11/07Acid Extractable Tin (Sn)
75 - 125%1062016/11/07Acid Extractable Uranium (U)
75 - 125%1022016/11/07Acid Extractable Vanadium (V)
75 - 125%NC2016/11/07Acid Extractable Zinc (Zn)
30 - 130%812016/11/10D10-AnthraceneMatrix Spike [DJR532-01]GTH4736533
30 - 130%1152016/11/10D14-Terphenyl (FS)
30 - 130%1082016/11/10D8-Acenaphthylene
30 - 130%NC2016/11/101-Methylnaphthalene
30 - 130%NC2016/11/102-Methylnaphthalene
30 - 130%1042016/11/10Acenaphthene
30 - 130%NC2016/11/10Acenaphthylene
30 - 130%1012016/11/10Anthracene
30 - 130%NC2016/11/10Fluoranthene
30 - 130%NC2016/11/10Fluorene
30 - 130%NC2016/11/10Naphthalene
30 - 130%NC2016/11/10Phenanthrene
30 - 130%NC2016/11/10Pyrene
30 - 130%     140 (5)2016/11/10Benzo(a)anthracene
30 - 130%952016/11/10Benzo(a)pyrene
30 - 130%922016/11/10Benzo(b)fluoranthene
30 - 130%1062016/11/10Benzo(g,h,i)perylene
30 - 130%922016/11/10Benzo(j)fluoranthene
30 - 130%992016/11/10Benzo(k)fluoranthene
30 - 130%1222016/11/10Chrysene
30 - 130%1232016/11/10Dibenz(a,h)anthracene
30 - 130%1132016/11/10Indeno(1,2,3-cd)pyrene
30 - 130%     68 (6)2016/11/10n-Dotriacontane - ExtractableMatrix Spike [DJR532-01]CMI4738467
30 - 130%682016/11/10Isobutylbenzene  - Extractable
30 - 130%     NC (2)2016/11/10>C10-C16 Hydrocarbons
30 - 130%     NC (2)2016/11/10>C16-C21 Hydrocarbons
30 - 130%     NC (2)2016/11/10>C21-<C32 Hydrocarbons
60 - 140%1012016/11/094-BromofluorobenzeneMatrix Spike [DJR532-04]SHL4740267
30 - 130%1082016/11/09D10-o-Xylene
60 - 140%862016/11/09D4-1,2-Dichloroethane
60 - 140%1002016/11/09D8-Toluene
60 - 140%1002016/11/091,1,1-Trichloroethane
60 - 140%902016/11/091,1,2,2-Tetrachloroethane
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%932016/11/091,1,2-Trichloroethane
60 - 140%972016/11/091,1-Dichloroethane
60 - 140%962016/11/091,1-Dichloroethylene
60 - 140%882016/11/091,2-Dichlorobenzene
60 - 140%822016/11/091,2-Dichloroethane
60 - 140%882016/11/091,2-Dichloropropane
60 - 140%812016/11/091,3-Dichlorobenzene
60 - 140%852016/11/091,4-Dichlorobenzene
60 - 140%922016/11/09Benzene
60 - 140%912016/11/09Bromodichloromethane
60 - 140%852016/11/09Bromoform
30 - 150%962016/11/09Bromomethane
60 - 140%962016/11/09Carbon Tetrachloride
60 - 140%962016/11/09Chlorobenzene
60 - 140%932016/11/09Chloroform
60 - 140%1052016/11/09cis-1,2-Dichloroethylene
60 - 140%972016/11/09Dibromochloromethane
60 - 140%922016/11/09Ethylbenzene
60 - 140%962016/11/09Ethylene Dibromide
60 - 140%952016/11/09Methyl t-butyl ether (MTBE)
60 - 140%1032016/11/09Methylene Chloride(Dichloromethane)
60 - 140%992016/11/09Styrene
60 - 140%882016/11/09Tetrachloroethylene
60 - 140%962016/11/09Toluene
60 - 140%1072016/11/09trans-1,2-Dichloroethylene
60 - 140%1072016/11/09Trichloroethylene
30 - 150%832016/11/09Vinyl Chloride
30 - 130%1022016/11/10DecachlorobiphenylLCSLGE4736349
30 - 130%1102016/11/10Aroclor 1254
60 - 140%1022016/11/071,4-DifluorobenzeneLCSMS34736411
60 - 140%1012016/11/074-Bromofluorobenzene
60 - 140%1002016/11/07D4-1,2-Dichloroethane
60 - 130%962016/11/07Isobutylbenzene - Volatile
60 - 140%962016/11/07Benzene
60 - 140%972016/11/07Toluene
60 - 140%1002016/11/07Ethylbenzene
60 - 140%1002016/11/07Total Xylenes
75 - 125%1002016/11/07Acid Extractable Antimony (Sb)LCSBAN4736448
75 - 125%1002016/11/07Acid Extractable Arsenic (As)
75 - 125%1022016/11/07Acid Extractable Barium (Ba)
75 - 125%1052016/11/07Acid Extractable Beryllium (Be)
75 - 125%1072016/11/07Acid Extractable Boron (B)
75 - 125%982016/11/07Acid Extractable Cadmium (Cd)
75 - 125%992016/11/07Acid Extractable Chromium (Cr)
75 - 125%982016/11/07Acid Extractable Cobalt (Co)
75 - 125%992016/11/07Acid Extractable Copper (Cu)
75 - 125%992016/11/07Acid Extractable Lead (Pb)
75 - 125%992016/11/07Acid Extractable Manganese (Mn)
75 - 125%1002016/11/07Acid Extractable Mercury (Hg)
75 - 125%1022016/11/07Acid Extractable Molybdenum (Mo)
75 - 125%1002016/11/07Acid Extractable Nickel (Ni)
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1002016/11/07Acid Extractable Selenium (Se)
75 - 125%1002016/11/07Acid Extractable Silver (Ag)
75 - 125%992016/11/07Acid Extractable Strontium (Sr)
75 - 125%1012016/11/07Acid Extractable Thallium (Tl)
75 - 125%912016/11/07Acid Extractable Tin (Sn)
75 - 125%1002016/11/07Acid Extractable Uranium (U)
75 - 125%1012016/11/07Acid Extractable Vanadium (V)
75 - 125%1022016/11/07Acid Extractable Zinc (Zn)
30 - 130%872016/11/10D10-AnthraceneLCSGTH4736533
30 - 130%942016/11/10D14-Terphenyl (FS)
30 - 130%942016/11/10D8-Acenaphthylene
30 - 130%882016/11/101-Methylnaphthalene
30 - 130%962016/11/102-Methylnaphthalene
30 - 130%962016/11/10Acenaphthene
30 - 130%972016/11/10Acenaphthylene
30 - 130%922016/11/10Anthracene
30 - 130%1032016/11/10Fluoranthene
30 - 130%1002016/11/10Fluorene
30 - 130%892016/11/10Naphthalene
30 - 130%1072016/11/10Phenanthrene
30 - 130%1012016/11/10Pyrene
30 - 130%1122016/11/10Benzo(a)anthracene
30 - 130%972016/11/10Benzo(a)pyrene
30 - 130%1012016/11/10Benzo(b)fluoranthene
30 - 130%1052016/11/10Benzo(g,h,i)perylene
30 - 130%952016/11/10Benzo(j)fluoranthene
30 - 130%1032016/11/10Benzo(k)fluoranthene
30 - 130%1002016/11/10Chrysene
30 - 130%1242016/11/10Dibenz(a,h)anthracene
30 - 130%1122016/11/10Indeno(1,2,3-cd)pyrene
30 - 130%1142016/11/09n-Dotriacontane - ExtractableLCSCMI4738467
30 - 130%902016/11/09Isobutylbenzene  - Extractable
30 - 130%1042016/11/09>C10-C16 Hydrocarbons
30 - 130%882016/11/09>C16-C21 Hydrocarbons
30 - 130%702016/11/09>C21-<C32 Hydrocarbons
60 - 140%992016/11/094-BromofluorobenzeneLCSSHL4740267
30 - 130%1082016/11/09D10-o-Xylene
60 - 140%972016/11/09D4-1,2-Dichloroethane
60 - 140%1002016/11/09D8-Toluene
60 - 140%1012016/11/091,1,1-Trichloroethane
60 - 140%902016/11/091,1,2,2-Tetrachloroethane
60 - 140%942016/11/091,1,2-Trichloroethane
60 - 140%1012016/11/091,1-Dichloroethane
60 - 140%1012016/11/091,1-Dichloroethylene
60 - 140%862016/11/091,2-Dichlorobenzene
60 - 140%902016/11/091,2-Dichloroethane
60 - 140%932016/11/091,2-Dichloropropane
60 - 140%872016/11/091,3-Dichlorobenzene
60 - 140%882016/11/091,4-Dichlorobenzene
60 - 140%952016/11/09Benzene
60 - 140%942016/11/09Bromodichloromethane
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%822016/11/09Bromoform
30 - 150%982016/11/09Bromomethane
60 - 140%992016/11/09Carbon Tetrachloride
60 - 140%932016/11/09Chlorobenzene
60 - 140%942016/11/09Chloroform
60 - 140%992016/11/09cis-1,2-Dichloroethylene
60 - 140%912016/11/09Dibromochloromethane
60 - 140%982016/11/09Ethylbenzene
60 - 140%952016/11/09Ethylene Dibromide
60 - 140%932016/11/09Methyl t-butyl ether (MTBE)
60 - 140%1032016/11/09Methylene Chloride(Dichloromethane)
60 - 140%952016/11/09Styrene
60 - 140%992016/11/09Tetrachloroethylene
60 - 140%972016/11/09Toluene
60 - 140%1022016/11/09trans-1,2-Dichloroethylene
60 - 140%1012016/11/09Trichloroethylene
30 - 150%892016/11/09Vinyl Chloride

(6) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(5) Matrix Spike: < 10 % of compounds in multi-component analysis in
violation.

(4) VPH surrogate(s) not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

(3) Matrix Spike: results not within reference method but within client specified acceptance limits. Analysis was repeated with similar results.

(2) Elevated TEH RDL(s) due to sample dilution.

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

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 too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6N9476
Report Date: 2016/11/14

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/11/03 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6N9476 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☐ ☒ ☐ VPH surrogate(s) not within reference method but within client 

specified acceptance limits. Analysis was repeated with similar results. 

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ 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 too small to permit a reliable recovery 

calculation (matrix spike concentration was less than 2x that of the 

native sample concentration). 

 

Results not within reference method but within client specified 

acceptance limits. Analysis was repeated with similar results 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B699793
Received: 2016/11/08, 09:00

CERTIFICATE OF ANALYSIS

Task Order#:
Site#: CTC

Report Date: 2016/11/10
Report #: R2298666

Version: 1 - Final

Attention:BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS (Imperial Oil)
BEDFORD -  IOL/ESSO/EXXON
200 BLUEWATER ROAD SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Project #: DB6N9476(60438249)
Your C.O.C. #: DB6N9476-D060-01-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 7

Primary ReferenceLaboratory MethodQuantityAnalyses

EPA 8015D R4 mCAL SOP-000937Glycols in Soil by GC/FID

CCME PHC-CWS mAB SOP-000027Moisture

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
Rhecie Phayouphone, Project Manager
Email: RPhayouphone@maxxam.ca
Phone# (403)735-2283
==================================================================== 
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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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

RESULTS OF CHEMICAL ANALYSES OF  SOIL

RDL = Reportable Detection Limit

84646620.301915%Moisture

Physical Properties

QC BatchRDL
FA7-X (0.4-0.5)

(DJR541)
FA4-X (0.5-0.6)

(DJR540)
UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

Sampling Date

PZ2958PZ2957Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

84646620.30121313%Moisture

Physical Properties

QC BatchRDL
FA10-X (0.3-0.4)

(DJR539)

FA6-X (0.5-0.6)
(DJR538)
Lab-Dup

FA6-X (0.5-0.6)
(DJR538)

UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 16:30

2016/11/03
 15:00

2016/11/03
 15:00

Sampling Date

PZ2956PZ2955PZ2955Maxxam ID

RDL = Reportable Detection Limit

84646620.3016148.5%Moisture

Physical Properties

QC BatchRDL
FA1-X (0.3-0.4)

(DJR537)
FWO-5 (DJR536)FWO-1 (DJR532)UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 16:00

2016/11/03
 16:20

2016/11/03
 15:10

Sampling Date

PZ2954PZ2953PZ2952Maxxam ID
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

GLYCOLS BY GC-FID (SOIL)

RDL = Reportable Detection Limit

8464996939689%Extractable (Water) Methyl Sulfone (sur.)

Extraction
Surrogate Recovery (%)

846499610<10<10<10mg/kgExtractable (Water) Propylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Tetraethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Triethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Diethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Ethylene Glycol

Glycols

QC BatchRDL
FA10-X (0.3-0.4)

(DJR539)
FA6-X (0.5-0.6)

(DJR538)
FA1-X (0.3-0.4)

(DJR537)
UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 16:30

2016/11/03
 15:00

2016/11/03
 16:00

Sampling Date

PZ2956PZ2955PZ2954Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

8464996879390%Extractable (Water) Methyl Sulfone (sur.)

Extraction
Surrogate Recovery (%)

846499610<10<10<10mg/kgExtractable (Water) Propylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Tetraethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Triethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Diethylene Glycol

846499610<10<10<10mg/kgExtractable (Water) Ethylene Glycol

Glycols

QC BatchRDLFWO-5 (DJR536)
FWO-1 (DJR532)

 Lab-Dup
FWO-1 (DJR532)UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 16:20

2016/11/03
 15:10

2016/11/03
 15:10

Sampling Date

PZ2953PZ2952PZ2952Maxxam ID
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

GLYCOLS BY GC-FID (SOIL)

RDL = Reportable Detection Limit

84649969094%Extractable (Water) Methyl Sulfone (sur.)

Extraction
Surrogate Recovery (%)

846499610<10<10mg/kgExtractable (Water) Propylene Glycol

846499610<10<10mg/kgExtractable (Water) Tetraethylene Glycol

846499610<10<10mg/kgExtractable (Water) Triethylene Glycol

846499610<10<10mg/kgExtractable (Water) Diethylene Glycol

846499610<10<10mg/kgExtractable (Water) Ethylene Glycol

Glycols

QC BatchRDL
FA7-X (0.4-0.5)

(DJR541)
FA4-X (0.5-0.6)

(DJR540)
UNITS

DB6N9476-D060-01-01DB6N9476-D060-01-01COC Number

2016/11/03
 15:30

2016/11/03
 14:30

Sampling Date

PZ2958PZ2957Maxxam ID
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2952 Collected: 2016/11/03
Sample ID: FWO-1 (DJR532)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2952 Dup Collected: 2016/11/03
Sample ID: FWO-1 (DJR532)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2953 Collected: 2016/11/03
Sample ID: FWO-5 (DJR536)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2954 Collected: 2016/11/03
Sample ID: FA1-X (0.3-0.4) (DJR537)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2955 Collected: 2016/11/03
Sample ID: FA6-X (0.5-0.6) (DJR538)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2955 Dup Collected: 2016/11/03
Sample ID: FA6-X (0.5-0.6) (DJR538)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2956 Collected: 2016/11/03
Sample ID: FA10-X (0.3-0.4) (DJR539)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2957 Collected: 2016/11/03
Sample ID: FA4-X (0.5-0.6) (DJR540)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: PZ2958 Collected: 2016/11/03
Sample ID: FA7-X (0.4-0.5) (DJR541)

Matrix: Soil
Relinquished: 2016/11/07

Received: 2016/11/08

Darrus Ong2016/11/092016/11/098464996GC/FIDGlycols in Soil by GC/FID

Sohel (Muhammed) Rana2016/11/09N/A8464662BALMoisture
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

%<0.302016/11/09MoistureMethod BlankSRB8464662
50 - 130%962016/11/09Extractable (Water) Methyl Sulfone (sur.)Method BlankDO18464996

mg/kg<102016/11/09Extractable (Water) Ethylene Glycol
mg/kg<102016/11/09Extractable (Water) Diethylene Glycol
mg/kg<102016/11/09Extractable (Water) Triethylene Glycol
mg/kg<102016/11/09Extractable (Water) Tetraethylene Glycol
mg/kg<102016/11/09Extractable (Water) Propylene Glycol

50%NC2016/11/09Extractable (Water) Ethylene GlycolRPD [PZ2952-01]DO18464996
50%NC2016/11/09Extractable (Water) Diethylene Glycol
50%NC2016/11/09Extractable (Water) Triethylene Glycol
50%NC2016/11/09Extractable (Water) Tetraethylene Glycol
50%NC2016/11/09Extractable (Water) Propylene Glycol
20%02016/11/09MoistureRPD [PZ2955-01]SRB8464662

50 - 130%932016/11/09Extractable (Water) Methyl Sulfone (sur.)Matrix Spike [PZ2952-01]DO18464996
30 - 130%912016/11/09Extractable (Water) Ethylene Glycol
30 - 130%892016/11/09Extractable (Water) Diethylene Glycol
30 - 130%872016/11/09Extractable (Water) Triethylene Glycol
30 - 130%982016/11/09Extractable (Water) Tetraethylene Glycol
30 - 130%892016/11/09Extractable (Water) Propylene Glycol
50 - 130%962016/11/09Extractable (Water) Methyl Sulfone (sur.)LCSDO18464996
30 - 130%932016/11/09Extractable (Water) Ethylene Glycol
30 - 130%902016/11/09Extractable (Water) Diethylene Glycol
30 - 130%942016/11/09Extractable (Water) Triethylene Glycol
30 - 130%1032016/11/09Extractable (Water) Tetraethylene Glycol
30 - 130%892016/11/09Extractable (Water) Propylene Glycol

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B699793
Report Date: 2016/11/10

MAXXAM ANALYTICS (Imperial Oil)
Task Order#:
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: DB6N9476(60438249)

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Dennis Ngondu, B.Sc., P.Chem., QP, Supervisor, Organics

Veronica Falk, B.Sc., P.Chem., QP, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/11/03 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B699793 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☐ ☐ ☒  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: November 13, 2019    
 

 



MAXXAM JOB #: B6R2115
Received: 2016/12/14, 15:37

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2016/12/15
Report #: R4288498

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 1

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001111TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000011Moisture

N/AATL SOP 001111Double water wash (soil)

EPA 3630C R3 mATL SOP 001111Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A1ModTPH (T1) Calc. for Soil

Atl. RBCA v3.1 mATL SOP 001191VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B6R2115
Received: 2016/12/14, 15:37

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2016/12/15
Report #: R4288498

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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. 

Page 2 of 9

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated
mechanical shaker due to matrix incompatibility.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47936699199%D4-1,2-Dichloroethane

479366996108%4-Bromofluorobenzene

479366994104%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

479366910795%Isobutylbenzene - Volatile

4793719    111 (1)    105 (1)%n-Dotriacontane - Extractable

47937198583%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4793719N/ANAmg/kgHydrocarbon Resemblance

4793719N/ANAmg/kgReached Baseline at C32

479183515<15mg/kgModified TPH (Tier1)

479371915<15<15mg/kg>C21-<C32 Hydrocarbons

479371910<10<10mg/kg>C16-C21 Hydrocarbons

479371910<10<10mg/kg>C10-C16 Hydrocarbons

47936692.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

47936690.050<0.050<0.050mg/kgTotal Xylenes

47936690.025<0.025<0.025mg/kgEthylbenzene

47936690.025<0.025<0.025mg/kgToluene

47936690.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47923511.014%Moisture

Inorganics

QC BatchRDL
EX2-6

Lab-Dup
EX2-6UNITS

588912-01-01588912-01-01COC Number

2016/12/14
 10:00

2016/12/14
 10:00

Sampling Date

DPY779DPY779Maxxam ID

Page 3 of 9

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DPY779 Collected: 2016/12/14
Sample ID: EX2-6

Matrix: Soil
Relinquished: 2016/12/14

Received: 2016/12/14

Marley Gidney2016/12/152016/12/154793719GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/12/15N/A4792351BALMoisture

Automated Statchk2016/12/15N/A4791835CALCModTPH (T1) Calc. for Soil

Thea Holland2016/12/15N/A4793669PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DPY779 Dup Collected: 2016/12/14
Sample ID: EX2-6

Matrix: Soil
Relinquished: 2016/12/14

Received: 2016/12/14

Marley Gidney2016/12/152016/12/154793719GC/FIDTEH in Soil (PIRI)

Thea Holland2016/12/15N/A4793669PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012016/12/151,4-DifluorobenzeneMethod BlankTHL4793669
60 - 140%1012016/12/154-Bromofluorobenzene
60 - 140%992016/12/15D4-1,2-Dichloroethane
60 - 130%992016/12/15Isobutylbenzene - Volatile

mg/kg<0.0252016/12/15Benzene
mg/kg<0.0252016/12/15Toluene
mg/kg<0.0252016/12/15Ethylbenzene
mg/kg<0.0502016/12/15Total Xylenes
mg/kg<2.52016/12/15C6 - C10 (less BTEX)

30 - 130%1082016/12/15n-Dotriacontane - ExtractableMethod BlankMGN4793719
30 - 130%842016/12/15Isobutylbenzene  - Extractable

mg/kg<102016/12/15>C10-C16 Hydrocarbons
mg/kg<102016/12/15>C16-C21 Hydrocarbons
mg/kg<152016/12/15>C21-<C32 Hydrocarbons

50%NC2016/12/15BenzeneRPD [DPY779-02]THL4793669
50%NC2016/12/15Toluene
50%NC2016/12/15Ethylbenzene
50%NC2016/12/15Total Xylenes
50%NC2016/12/15C6 - C10 (less BTEX)
50%NC2016/12/15>C10-C16 HydrocarbonsRPD [DPY779-01]MGN4793719
50%NC2016/12/15>C16-C21 Hydrocarbons
50%NC2016/12/15>C21-<C32 Hydrocarbons

60 - 140%1042016/12/151,4-DifluorobenzeneMatrix Spike [DPY779-02]THL4793669
60 - 140%1082016/12/154-Bromofluorobenzene
60 - 140%992016/12/15D4-1,2-Dichloroethane
60 - 130%1052016/12/15Isobutylbenzene - Volatile
60 - 130%1012016/12/15Benzene
60 - 130%1032016/12/15Toluene
60 - 130%1062016/12/15Ethylbenzene
60 - 130%1032016/12/15Total Xylenes
30 - 130%     109 (1)2016/12/15n-Dotriacontane - ExtractableMatrix Spike [DPY779-01]MGN4793719
30 - 130%862016/12/15Isobutylbenzene  - Extractable
30 - 130%872016/12/15>C10-C16 Hydrocarbons
30 - 130%992016/12/15>C16-C21 Hydrocarbons
30 - 130%822016/12/15>C21-<C32 Hydrocarbons
60 - 140%792016/12/151,4-DifluorobenzeneLCSTHL4793669
60 - 140%802016/12/154-Bromofluorobenzene
60 - 140%782016/12/15D4-1,2-Dichloroethane
60 - 130%752016/12/15Isobutylbenzene - Volatile
60 - 140%722016/12/15Benzene
60 - 140%782016/12/15Toluene
60 - 140%812016/12/15Ethylbenzene
60 - 140%832016/12/15Total Xylenes
30 - 130%1112016/12/15n-Dotriacontane - ExtractableLCSMGN4793719
30 - 130%862016/12/15Isobutylbenzene  - Extractable
30 - 130%862016/12/15>C10-C16 Hydrocarbons
30 - 130%1022016/12/15>C16-C21 Hydrocarbons
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Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%862016/12/15>C21-<C32 Hydrocarbons

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Page 7 of 9

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6R2115
Report Date: 2016/12/15

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/12/14 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6R2115 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐ . 

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B6R2142
Received: 2016/12/14, 15:37

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#: CTC

Report Date: 2016/12/19
Report #: R4293249

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 1

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001111TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000011Moisture

N/AATL SOP 001111Double water wash (soil)

EPA 3630C R3 mATL SOP 001111Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A1ModTPH (T1) Calc. for Soil

Atl. RBCA v3.1 mATL SOP 001191VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B6R2142
Received: 2016/12/14, 15:37

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#: CTC

Report Date: 2016/12/19
Report #: R4293249

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6R2142
Report Date: 2016/12/19

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(1) Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4793669112%D4-1,2-Dichloroethane

4793669120%4-Bromofluorobenzene

4793669115%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4793669109%Isobutylbenzene - Volatile

4793719116%n-Dotriacontane - Extractable

479371988%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4793719N/A    COMMENT (1)mg/kgHydrocarbon Resemblance

4793719N/AYesmg/kgReached Baseline at C32

47918351544mg/kgModified TPH (Tier1)

47937191544mg/kg>C21-<C32 Hydrocarbons

479371910<10mg/kg>C16-C21 Hydrocarbons

479371910<10mg/kg>C10-C16 Hydrocarbons

47936692.5<2.5mg/kgC6 - C10 (less BTEX)

47936690.050<0.050mg/kgTotal Xylenes

47936690.025<0.025mg/kgEthylbenzene

47936690.025<0.025mg/kgToluene

47936690.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

47923511.014%Moisture

Inorganics

QC BatchRDLBH16-01 (3.9-4.2M)UNITS

588912-01-01COC Number

2016/12/13
 09:30

Sampling Date

DPY889Maxxam ID

Page 3 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B6R2142
Report Date: 2016/12/19

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DPY889 Collected: 2016/12/13
Sample ID: BH16-01 (3.9-4.2M)

Matrix: Soil
Relinquished: 2016/12/14

Received: 2016/12/14

Marley Gidney2016/12/152016/12/154793719GC/FIDTEH in Soil (PIRI)

Victoria Legge2016/12/15N/A4792351BALMoisture

Automated Statchk2016/12/15N/A4791835CALCModTPH (T1) Calc. for Soil

Thea Holland2016/12/15N/A4793669PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B6R2142
Report Date: 2016/12/19

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B6R2142
Report Date: 2016/12/19

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012016/12/151,4-DifluorobenzeneMethod BlankTHL4793669
60 - 140%1012016/12/154-Bromofluorobenzene
60 - 140%992016/12/15D4-1,2-Dichloroethane
60 - 130%992016/12/15Isobutylbenzene - Volatile

mg/kg<0.0252016/12/15Benzene
mg/kg<0.0252016/12/15Toluene
mg/kg<0.0252016/12/15Ethylbenzene
mg/kg<0.0502016/12/15Total Xylenes
mg/kg<2.52016/12/15C6 - C10 (less BTEX)

30 - 130%1082016/12/15n-Dotriacontane - ExtractableMethod BlankMGN4793719
30 - 130%842016/12/15Isobutylbenzene  - Extractable

mg/kg<102016/12/15>C10-C16 Hydrocarbons
mg/kg<102016/12/15>C16-C21 Hydrocarbons
mg/kg<152016/12/15>C21-<C32 Hydrocarbons

60 - 140%792016/12/151,4-DifluorobenzeneLCSTHL4793669
60 - 140%802016/12/154-Bromofluorobenzene
60 - 140%782016/12/15D4-1,2-Dichloroethane
60 - 130%752016/12/15Isobutylbenzene - Volatile
60 - 140%722016/12/15Benzene
60 - 140%782016/12/15Toluene
60 - 140%812016/12/15Ethylbenzene
60 - 140%832016/12/15Total Xylenes
30 - 130%1112016/12/15n-Dotriacontane - ExtractableLCSMGN4793719
30 - 130%862016/12/15Isobutylbenzene  - Extractable
30 - 130%862016/12/15>C10-C16 Hydrocarbons
30 - 130%1022016/12/15>C16-C21 Hydrocarbons
30 - 130%862016/12/15>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B6R2142
Report Date: 2016/12/19

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/12/13 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6R2142 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐ . 

Method Blank Concentration ☐ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B7F5655
Received: 2017/07/21, 16:15

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/07/27
Report #: R4617046

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-04-01, 620379-05-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 13

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 0011113TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 0000113Moisture

N/AATL SOP 0011113Double water wash (soil)

EPA 3630C R3 mATL SOP 0011113Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A13ModTPH (T1) Calc. for Soil

Atl. RBCA v3.1 mATL SOP 0011913VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
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MAXXAM JOB #: B7F5655
Received: 2017/07/21, 16:15

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/07/27
Report #: R4617046

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-04-01, 620379-05-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5087014989599%D4-1,2-Dichloroethane

50870149997101%4-Bromofluorobenzene

5087014989699%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5087014    101 (2)10299%Isobutylbenzene - Volatile

5090621    106 (1)    105 (1)109    107 (1)%n-Dotriacontane - Extractable

509062176768175%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5090621N/ANANANAmg/kgHydrocarbon Resemblance

5090621N/ANANANAmg/kgReached Baseline at C32

508417415<15<15<15mg/kgModified TPH (Tier1)

509062115<15<15<15<15mg/kg>C21-<C32 Hydrocarbons

509062110<10<10<10<10mg/kg>C16-C21 Hydrocarbons

509062110<10<10<10<10mg/kg>C10-C16 Hydrocarbons

50870142.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

50870140.050<0.050<0.050<0.050mg/kgTotal Xylenes

50870140.025<0.025<0.025<0.025mg/kgEthylbenzene

50870140.025<0.025<0.025<0.025mg/kgToluene

50870140.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

50852051.09.3139.1%Moisture

Inorganics

QC BatchRDL
BH17-07
(3.6-4.2)
 Lab-Dup

BH17-07 (3.6-4.2)BH17-06 (1.2-1.8)BH17-06 (4.2-4.8)UNITS

620379-04-01620379-04-01620379-04-01620379-04-01COC Number

2017/07/20
 12:45

2017/07/20
 12:45

2017/07/19
 16:05

2017/07/19
 16:50

Sampling Date

EUH706EUH706EUH705EUH704Maxxam ID
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) Lube oil fraction.

(1) One product in fuel oil range.  Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

50870141025087014979398%D4-1,2-Dichloroethane

50870141055087014989599%4-Bromofluorobenzene

50870141025087014989497%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

50870141075087014102    97 (3)104%Isobutylbenzene - Volatile

50906211185090621110110105%n-Dotriacontane - Extractable

5090621865090621807680%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5090621N/A    COMMENT (2)5090621NA    COMMENT (1)NAmg/kgHydrocarbon Resemblance

5090621N/AYes5090621NAYesNAmg/kgReached Baseline at C32

508517315355084174<15260<15mg/kgModified TPH (Tier1)

509062115355090621<15150<15mg/kg>C21-<C32 Hydrocarbons

509062110<105090621<1043<10mg/kg>C16-C21 Hydrocarbons

509062110<105090621<1074<10mg/kg>C10-C16 Hydrocarbons

50870142.5<2.55087014<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

50870140.0500.0605087014<0.050<0.050<0.050mg/kgTotal Xylenes

50870140.025<0.0255087014<0.025<0.025<0.025mg/kgEthylbenzene

50870140.025<0.0255087014<0.025<0.025<0.025mg/kgToluene

50870140.025<0.0255087014<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

50852051.02650852059.09.412%Moisture

Inorganics

QC BatchRDLMW17-04 (0.6-1.2)QC BatchMW17-04 (3.0-3.6)MW17-04 (1.8-2.4)BH17-07 (2.4-3.0)UNITS

620379-04-01620379-04-01620379-04-01620379-04-01COC Number

2017/07/19
 11:20

2017/07/19
 12:10

2017/07/19
 11:40

2017/07/20
 12:20

Sampling Date

EUH710EUH709EUH708EUH707Maxxam ID
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(2) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(1) Lube oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

50870149699104101%D4-1,2-Dichloroethane

508701498101108104%4-Bromofluorobenzene

508701410199106101%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5087014    104 (2)102106104%Isobutylbenzene - Volatile

5090621110108111%n-Dotriacontane - Extractable

5090621838183%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5090621N/A    COMMENT (1)NANAmg/kgHydrocarbon Resemblance

5090621N/AYesNANAmg/kgReached Baseline at C32

50851731522<15<15mg/kgModified TPH (Tier1)

50906211522<15<15mg/kg>C21-<C32 Hydrocarbons

509062110<10<10<10mg/kg>C16-C21 Hydrocarbons

509062110<10<10<10mg/kg>C10-C16 Hydrocarbons

50870142.5<2.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

50870140.050<0.050<0.050<0.050<0.050mg/kgTotal Xylenes

50870140.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

50870140.025<0.025<0.025<0.025<0.025mg/kgToluene

50870140.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

50852051.09.09.91214%Moisture

Inorganics

QC BatchRDLMW17-04 (4.2-4.8)BH17-05 (3.0-3.6)
BH17-05
(1.2-1.8)
 Lab-Dup

BH17-05 (1.2-1.8)UNITS

620379-04-01620379-04-01620379-04-01620379-04-01COC Number

2017/07/19
 12:45

2017/07/19
 15:10

2017/07/19
 15:00

2017/07/19
 15:00

Sampling Date

EUH713EUH712EUH711EUH711Maxxam ID
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.

(2) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.

(1) Lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5087014989996%D4-1,2-Dichloroethane

50870149910198%4-Bromofluorobenzene

50870149810098%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5087014    103 (3)    104 (3)104%Isobutylbenzene - Volatile

5090621104105    112 (2)%n-Dotriacontane - Extractable

5090621838481%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5090621N/A    COMMENT (1)NANAmg/kgHydrocarbon Resemblance

5090621N/AYesNANAmg/kgReached Baseline at C32

50851731519<15<15mg/kgModified TPH (Tier1)

50906211519<15<15mg/kg>C21-<C32 Hydrocarbons

509062110<10<10<10mg/kg>C16-C21 Hydrocarbons

509062110<10<10<10mg/kg>C10-C16 Hydrocarbons

50870142.5<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

50870140.050<0.050<0.050<0.050mg/kgTotal Xylenes

50870140.025<0.025<0.025<0.025mg/kgEthylbenzene

50870140.025<0.025<0.025<0.025mg/kgToluene

50870140.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

50852051.0111113%Moisture

Inorganics

QC BatchRDLMW17-05 (2.4-3.0)MW17-05 (3.9-4.2)BH17-07 (1.2-1.8)UNITS

620379-05-01620379-05-01620379-05-01COC Number

2017/07/20
 09:40

2017/07/20
 10:00

2017/07/20
 11:50

Sampling Date

EUH743EUH742EUH741Maxxam ID
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH704 Collected: 2017/07/19
Sample ID: BH17-06 (4.2-4.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH705 Collected: 2017/07/19
Sample ID: BH17-06 (1.2-1.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH706 Collected: 2017/07/20
Sample ID: BH17-07 (3.6-4.2)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH706 Dup Collected: 2017/07/20
Sample ID: BH17-07 (3.6-4.2)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH707 Collected: 2017/07/20
Sample ID: BH17-07 (2.4-3.0)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH708 Collected: 2017/07/19
Sample ID: MW17-04 (1.8-2.4)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH709 Collected: 2017/07/19
Sample ID: MW17-04 (3.0-3.6)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5084174CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH710 Collected: 2017/07/19
Sample ID: MW17-04 (0.6-1.2)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH711 Collected: 2017/07/19
Sample ID: BH17-05 (1.2-1.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH711 Dup Collected: 2017/07/19
Sample ID: BH17-05 (1.2-1.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Jacob Henley2017/07/24N/A5085205BALMoisture

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH712 Collected: 2017/07/19
Sample ID: BH17-05 (3.0-3.6)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH713 Collected: 2017/07/19
Sample ID: MW17-04 (4.2-4.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH741 Collected: 2017/07/20
Sample ID: BH17-07 (1.2-1.8)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH742 Collected: 2017/07/20
Sample ID: MW17-05 (3.9-4.2)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EUH743 Collected: 2017/07/20
Sample ID: MW17-05 (2.4-3.0)

Matrix: Soil
Relinquished: 2017/07/21

Received: 2017/07/21

Marley Gidney2017/07/262017/07/265090621GC/FIDTEH in Soil (PIRI)

Jacob Henley2017/07/24N/A5085205BALMoisture

Automated Statchk2017/07/27N/A5085173CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2017/07/24N/A5087014PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.7°CPackage 1

Note: Sample incorrectly preserved (or presence of headspace) - One of two vials recieved for sample MW17-04 (0.6-1.2) came without MeOH
preservative in the vial.  Analysis proceeded on remaining vial received.  TEH Analysis:

Double water wash and silica gel clean-up performed on soil extracts.

Results relate only to the items tested.
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012017/07/241,4-DifluorobenzeneMethod BlankSHL5087014

60 - 140%1002017/07/244-Bromofluorobenzene

60 - 140%1002017/07/24D4-1,2-Dichloroethane

60 - 130%1012017/07/24Isobutylbenzene - Volatile

mg/kg<0.0252017/07/24Benzene

mg/kg<0.0252017/07/24Toluene

mg/kg<0.0252017/07/24Ethylbenzene

mg/kg<0.0502017/07/24Total Xylenes

mg/kg<2.52017/07/24C6 - C10 (less BTEX)

30 - 130%1052017/07/26n-Dotriacontane - ExtractableMethod BlankMGN5090621

30 - 130%792017/07/26Isobutylbenzene  - Extractable

mg/kg<102017/07/26>C10-C16 Hydrocarbons

mg/kg<102017/07/26>C16-C21 Hydrocarbons

mg/kg<152017/07/26>C21-<C32 Hydrocarbons

50%NC2017/07/26>C10-C16 HydrocarbonsRPD [EUH706-01]MGN5090621

50%NC2017/07/26>C16-C21 Hydrocarbons

50%NC2017/07/26>C21-<C32 Hydrocarbons

25%212017/07/24MoistureRPD [EUH711-01]JHY5085205

50%NC2017/07/24BenzeneRPD [EUH711-02]SHL5087014

50%NC2017/07/24Toluene

50%NC2017/07/24Ethylbenzene

50%NC2017/07/24Total Xylenes

50%NC2017/07/24C6 - C10 (less BTEX)

60 - 140%962017/07/241,4-DifluorobenzeneMatrix Spike [EUH711-02]SHL5087014

60 - 140%982017/07/244-Bromofluorobenzene

60 - 140%952017/07/24D4-1,2-Dichloroethane

60 - 130%1002017/07/24Isobutylbenzene - Volatile

60 - 130%882017/07/24Benzene

60 - 130%882017/07/24Toluene

60 - 130%942017/07/24Ethylbenzene

60 - 130%932017/07/24Total Xylenes

30 - 130%     109 (1)2017/07/26n-Dotriacontane - ExtractableMatrix Spike [EUH706-01]MGN5090621

30 - 130%772017/07/26Isobutylbenzene  - Extractable

30 - 130%882017/07/26>C10-C16 Hydrocarbons

30 - 130%852017/07/26>C16-C21 Hydrocarbons

30 - 130%1012017/07/26>C21-<C32 Hydrocarbons

60 - 140%962017/07/241,4-DifluorobenzeneLCSSHL5087014

60 - 140%952017/07/244-Bromofluorobenzene

60 - 140%962017/07/24D4-1,2-Dichloroethane

60 - 130%992017/07/24Isobutylbenzene - Volatile

60 - 140%902017/07/24Benzene

60 - 140%932017/07/24Toluene

60 - 140%1002017/07/24Ethylbenzene

60 - 140%972017/07/24Total Xylenes

30 - 130%1092017/07/26n-Dotriacontane - ExtractableLCSMGN5090621

30 - 130%802017/07/26Isobutylbenzene  - Extractable

30 - 130%902017/07/26>C10-C16 Hydrocarbons

30 - 130%862017/07/26>C16-C21 Hydrocarbons
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%1052017/07/26>C21-<C32 Hydrocarbons

(1) TEH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7F5655
Report Date: 2017/07/27

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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Imperial

Data Quality Review Checklist

1

Consultant: AECOM Sampling Date: 2017/07/19, 2017/07/20

Location: 64 MILL LAKE RD. NO2,
HUBBARDS, NS

Laboratory: Maxxam

Consultant Project Number: 60438249 Sample Submission Number: B7F5655

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No NA Comments

Instrument Surrogate Recovery

Extraction Surrogate Recovery

Method Blank Concentration

Matrix Duplicate RPD

Matrix Spike Recovery

Lab Control Sample Recovery

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No NA Comments

Field Blank Concentration

Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off?   Yes   No
Has lab warranted all tests were in statistical control in CoA?   Yes   No
Has lab warranted all tests were analyzed following SOP's in CoA?   Yes   No
Were all samples analyzed within hold times?   Yes   No
All volatiles samples methanol extracted (if required) within 48 hours?   Yes   No
Is Chain of Custody completed and signed?   Yes   No
Were sample temperatures acceptable when they reached lab?   Yes   No

Is data considered to be reliable?   Yes   No
If answer is "No", describe and provide rationale:

Reviewed by (Print): Janice Shea Reviewed by (Signature):

Date: August 14, 2017



MAXXAM JOB #: B7N8682
Received: 2017/10/26, 12:09

CERTIFICATE OF ANALYSIS – REVISED REPORT

Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

Report Date: 2017/11/14
Report #: R4856444
Version: 2 - Revision

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: BE08553

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 7

Primary ReferenceLaboratory MethodQuantityAnalyses

EPA 6020A R1 mATL SOP 000587Metals Solids Acid Extr. ICPMS

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52623545027000mg/kgAcid Extractable Iron (Fe)

Metals

QC BatchRDLFWO-3 (0.35-0.5)UNITS

BE08553COC Number

2017/10/26
 11:00

Sampling Date

FKO340Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52345025025000526235423000523450223000mg/kgAcid Extractable Iron (Fe)

Metals

QC BatchRDLFWO-3 (0.2-0.35)QC BatchFWO-2 (0.35-0.5)QC BatchFWO-2 (0.2-0.35)UNITS

BE08553BE08553BE08553COC Number

2017/10/26
 10:40

2017/10/26
 10:35

2017/10/26
 10:30

Sampling Date

FKO339FKO338FKO337Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

526235450270005234502300002300023000mg/kgAcid Extractable Iron (Fe)

Metals

QC BatchRDLFWO-4 (0.35-0.5)QC BatchFWO-4 (0.2-0.35)
FWO-5

(0.3-0.5)
 Lab-Dup

FWO-5 (0.3-0.5)UNITS

BE08553BE08553BE08553BE08553COC Number

2017/10/26
 10:15

2017/10/26
 10:00

2017/10/26
 09:30

2017/10/26
 09:30

Sampling Date

FKO336FKO335FKO334FKO334Maxxam ID
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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO334 Collected: 2017/10/26
Sample ID: FWO-5 (0.3-0.5)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/10/272017/10/275234502ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO334 Dup Collected: 2017/10/26
Sample ID: FWO-5 (0.3-0.5)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/10/272017/10/275234502ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO335 Collected: 2017/10/26
Sample ID: FWO-4 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/10/272017/10/275234502ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO336 Collected: 2017/10/26
Sample ID: FWO-4 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/11/132017/11/135262354ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO337 Collected: 2017/10/26
Sample ID: FWO-2 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/10/272017/10/275234502ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO338 Collected: 2017/10/26
Sample ID: FWO-2 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/11/132017/11/135262354ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO339 Collected: 2017/10/26
Sample ID: FWO-3 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/10/272017/10/275234502ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FKO340 Collected: 2017/10/26
Sample ID: FWO-3 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/10/26

Received: 2017/10/26

Bryon Angevine2017/11/132017/11/135262354ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

1.0°CPackage 1

Note: Labelling issue (label missing and /or incorrect) - sample ID only listed on soil jar lids. No sample labels are present on the soil jars.  Analysis
proceeded using ids on lids and COC.

Note: Analysis required not listed or clearly specified on C of C - Samples FWO-4 (0.35-0.5), FWO-2 (0.35-0.5), and FWO-3 (0.35-0.5) had both hold and
analysis checked off on COC.  Samples placed on HOLD pending analysis of remaining samples as per client instruction.

Note: C of C information incomplete - Incorrect sampling date used on AARF. Full address not listed on AARF.  Analysis proceeded.

Note: C of C not signed/dated by Consultant - Incorrect date format used when relinquishing the AARF. Analysis proceeded.

Revised report issued to include additional iron analysis on samples FWO-4(0.35-0.5), FW0-2(0.35-0.5) and FW0-3(0.35-0.5) as per AARF submitted by
J. Taylor. 2017-11-09 KMA

Results relate only to the items tested.
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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<502017/10/27Acid Extractable Iron (Fe)Method BlankBAN5234502

mg/kg<502017/11/13Acid Extractable Iron (Fe)Method BlankBAN5262354

35%0.0982017/10/27Acid Extractable Iron (Fe)RPD [FKO334-01]BAN5234502

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7N8682
Report Date: 2017/11/14

AECOM Canada Ltd.
Task Order#: N/A - IOL - CTC
Site#: N/A - IOL - CTC

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

Jim King, Inorganics Manager, Bedford

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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/10/26 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7N8682 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☐ ☐ ☒  

Extraction Surrogate Recovery ☐ ☐ ☒  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☒ ☐ ☐  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☐ ☐ ☒  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



MAXXAM JOB #: B7Q3314
Received: 2017/11/22, 15:20

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC
Site#: NA-IOL-CTC

Report Date: 2017/11/30
Report #: R4881393

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: BE08554

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 7

Primary ReferenceLaboratory MethodQuantityAnalyses

EPA 6020A R1 mATL SOP 000587Metals Solids Acid Extr. ICPMS

BC SALM R2015 mATL SOP 000617HCl/HNO3/H2O2 Unified Soil Digest (<2mm)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7Q3314
Received: 2017/11/22, 15:20

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC
Site#: NA-IOL-CTC

Report Date: 2017/11/30
Report #: R4881393

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: BE08554

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52856035086001300011000mg/kgAcid Extractable Iron (Fe)

Metals

QC BatchRDLFWO-8 (0.35-0.5)FWO-8 (0.2-0.35)FWO-7 (0.35-0.5)UNITS

BE08554BE08554BE08554COC Number

2017/11/22
 13:45

2017/11/22
 12:45

2017/11/22
 11:30

Sampling Date

FPK627FPK626FPK625Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

528560350210001300013000240008700mg/kgAcid Extractable Iron (Fe)

Metals

QC BatchRDLFWO-7 (0.2-0.35)
FWO-6

(0.35-0.5)
 Lab-Dup

FWO-6 (0.35-0.5)FWO-6 (0.2-0.35)FWO-5 (0.5-0.7)UNITS

BE08554BE08554BE08554BE08554BE08554COC Number

2017/11/22
 11:00

2017/11/22
 10:30

2017/11/22
 10:30

2017/11/22
 09:45

2017/11/22
 09:00

Sampling Date

FPK624FPK623FPK623FPK622FPK621Maxxam ID
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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK621 Collected: 2017/11/22
Sample ID: FWO-5 (0.5-0.7)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK622 Collected: 2017/11/22
Sample ID: FWO-6 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK623 Collected: 2017/11/22
Sample ID: FWO-6 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK623 Dup Collected: 2017/11/22
Sample ID: FWO-6 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK624 Collected: 2017/11/22
Sample ID: FWO-7 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK625 Collected: 2017/11/22
Sample ID: FWO-7 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK626 Collected: 2017/11/22
Sample ID: FWO-8 (0.2-0.35)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FPK627 Collected: 2017/11/22
Sample ID: FWO-8 (0.35-0.5)

Matrix: Soil
Relinquished: 2017/11/22

Received: 2017/11/22

Bryon Angevine2017/11/282017/11/275285603ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

0.3°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<502017/11/28Acid Extractable Iron (Fe)Method BlankBAN5285603

35%2.02017/11/28Acid Extractable Iron (Fe)RPD [FPK623-01]BAN5285603

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7Q3314
Report Date: 2017/11/30

AECOM Canada Ltd.
Task Order#: N/A-CTC
Site#: NA-IOL-CTC

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/11/22 

Location: 64 MILL LAKE RD. NO2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7Q3314 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☐ ☐ ☒  

Extraction Surrogate Recovery ☐ ☐ ☒  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☒ ☐ ☐  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☐ ☐ ☒  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: October 8, 2019    
 

 



Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

MAXXAM JOB #: B8J6141
Received: 2018/08/02, 14:14

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#:

Report Date: 2018/08/07
Report #: R5345389

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09425

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 1

Primary ReferenceLaboratory MethodQuantityAnalyses

CCME CSQGN/A1B[a]P Total Potency Equivalent

Auto Calc.N/A11,3-Dichloropropene Sum (soil)

Atl. RBCA v3.1 mATL SOP 001111TEH in Soil (PIRI) (1)

EPA 6020A R1 mATL SOP 000581Metals Solids Acid Extr. ICPMS

OMOE Handbook 1983 mATL SOP 000011Moisture

N/AATL SOP 001111Double water wash (soil)

EPA 8270D 2014 mATL SOP 001021PAH Compounds by GCMS (SIM) (1)

EPA 3630C R3 mATL SOP 001111Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A1ModTPH (T1) Calc. for Soil

EPA 8260C R3 mATL SOP 001331VOCs in Soil - Field Preserved (2)

Atl. RBCA v3.1 mATL SOP 001191VPH in Soil (PIRI) - Field Preserved (2)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:
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MAXXAM JOB #: B8J6141
Received: 2018/08/02, 14:14

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#:

Report Date: 2018/08/07
Report #: R5345389

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09425

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5663053985663053100%D4-1,2-Dichloroethane

56630531085663053112%4-Bromofluorobenzene

56630531035663053106%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

56630531125663053112%Isobutylbenzene - Volatile

5663112109%n-Dotriacontane - Extractable

566311268%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5663112N/ANAmg/kgHydrocarbon Resemblance

5663112N/ANAmg/kgReached Baseline at C32

566065415<15mg/kgModified TPH (Tier1)

566311215<15mg/kg>C21-<C32 Hydrocarbons

566311210<10mg/kg>C16-C21 Hydrocarbons

566311210<10mg/kg>C10-C16 Hydrocarbons

56630532.5<2.556630532.5<2.5mg/kgC6 - C10 (less BTEX)

56630530.050<0.05056630530.050<0.050mg/kgTotal Xylenes

56630530.025<0.02556630530.025<0.025mg/kgEthylbenzene

56630530.025<0.02556630530.025<0.025mg/kgToluene

56630530.025<0.02556630530.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

56612411.07.3%Moisture

Inorganics

QC BatchRDL
IF01-01_04

Lab-Dup
QC BatchRDLIF01-01_04UNITS

0942509425COC Number

2018/08/02
 13:00

2018/08/02
 13:00

Sampling Date

HJN403HJN403Maxxam ID
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

566288020<20566288020<20ug/kgVinyl Chloride

566288010<10566288010<10ug/kgTrichloroethylene

566288025<25566288025<25ug/kgtrans-1,2-Dichloroethylene

566288050<50566288050<50ug/kgTotal Xylenes

566288025<25566288025<25ug/kgToluene

566288025<25566288025<25ug/kgTetrachloroethylene

566288025<25566288025<25ug/kgStyrene

566288025<25566288025<25ug/kgMethylene Chloride(Dichloromethane)

566288025<25566288025<25ug/kgMethyl t-butyl ether (MTBE)

566288025<25566288025<25ug/kgEthylene Dibromide

566288025<25566288025<25ug/kgEthylbenzene

566288025<25566288025<25ug/kgDibromochloromethane

566288025<25566288025<25ug/kgcis-1,2-Dichloroethylene

566288025<25566288025<25ug/kgChloroform

566288025<25566288025<25ug/kgChlorobenzene

566288025<25566288025<25ug/kgCarbon Tetrachloride

566288050<50566288050<50ug/kgBromomethane

566288025<25566288025<25ug/kgBromoform

566288025<25566288025<25ug/kgBromodichloromethane

566288025<25566288025<25ug/kgBenzene

566288025<25566288025<25ug/kg1,4-Dichlorobenzene

566160725<25ug/kg1,3-Dichloropropene (total)

566288025<25566288025<25ug/kg1,3-Dichlorobenzene

566288025<25566288025<25ug/kg1,2-Dichloropropane

566288025<25566288025<25ug/kg1,2-Dichloroethane

566288025<25566288025<25ug/kg1,2-Dichlorobenzene

566288025<25566288025<25ug/kg1,1-Dichloroethylene

566288025<25566288025<25ug/kg1,1-Dichloroethane

566288025<25566288025<25ug/kg1,1,2-Trichloroethane

566288025<25566288025<25ug/kg1,1,2,2-Tetrachloroethane

566288025<25566288025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchRDL
IF01-01_04

Lab-Dup
QC BatchRDLIF01-01_04UNITS

0942509425COC Number

2018/08/02
 13:00

2018/08/02
 13:00

Sampling Date

HJN403HJN403Maxxam ID
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

56628801045662880104%D8-Toluene

566288089566288088%D4-1,2-Dichloroethane

56628801055662880105%4-Bromofluorobenzene

Instrument
Surrogate Recovery (%)

56628801155662880115%D10-o-Xylene

Extraction
Surrogate Recovery (%)

QC BatchRDL
IF01-01_04

Lab-Dup
QC BatchRDLIF01-01_04UNITS

0942509425COC Number

2018/08/02
 13:00

2018/08/02
 13:00

Sampling Date

HJN403HJN403Maxxam ID
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

56628865.025mg/kgAcid Extractable Zinc (Zn)

56628862.09.9mg/kgAcid Extractable Vanadium (V)

56628860.100.92mg/kgAcid Extractable Uranium (U)

56628862.0<2.0mg/kgAcid Extractable Tin (Sn)

56628860.10<0.10mg/kgAcid Extractable Thallium (Tl)

56628865.0<5.0mg/kgAcid Extractable Strontium (Sr)

56628860.50<0.50mg/kgAcid Extractable Silver (Ag)

56628861.0<1.0mg/kgAcid Extractable Selenium (Se)

56628862.08.0mg/kgAcid Extractable Nickel (Ni)

56628862.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

56628860.10<0.10mg/kgAcid Extractable Mercury (Hg)

56628862.0210mg/kgAcid Extractable Manganese (Mn)

56628860.508.7mg/kgAcid Extractable Lead (Pb)

5662886508400mg/kgAcid Extractable Iron (Fe)

56628862.09.5mg/kgAcid Extractable Copper (Cu)

56628861.04.3mg/kgAcid Extractable Cobalt (Co)

56628862.06.9mg/kgAcid Extractable Chromium (Cr)

56628860.30<0.30mg/kgAcid Extractable Cadmium (Cd)

566288650<50mg/kgAcid Extractable Boron (B)

56628862.0<2.0mg/kgAcid Extractable Beryllium (Be)

56628865.014mg/kgAcid Extractable Barium (Ba)

56628862.011mg/kgAcid Extractable Arsenic (As)

56628862.0<2.0mg/kgAcid Extractable Antimony (Sb)

5662886106700mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchRDLIF01-01_04UNITS

09425COC Number

2018/08/02
 13:00

Sampling Date

HJN403Maxxam ID
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

566394190566394188%D8-Acenaphthylene

566394191566394192%D14-Terphenyl (FS)

566394190566394191%D10-Anthracene

Extraction
Surrogate Recovery (%)

56616060.03<0.03mg/kgBenzo(a)pyrene Total Potency Equiv.

56639410.010<0.01056639410.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

56639410.010<0.01056639410.010<0.010mg/kgDibenz(a,h)anthracene

56639410.010<0.01056639410.010<0.010mg/kgChrysene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(k)fluoranthene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(j)fluoranthene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(g,h,i)perylene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(b)fluoranthene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(a)pyrene

56639410.010<0.01056639410.010<0.010mg/kgBenzo(a)anthracene

56639410.010<0.01056639410.010<0.010mg/kgPyrene

56639410.010<0.01056639410.010<0.010mg/kgPhenanthrene

56639410.010<0.01056639410.010<0.010mg/kgNaphthalene

56639410.010<0.01056639410.010<0.010mg/kgFluorene

56639410.010<0.01056639410.010<0.010mg/kgFluoranthene

56639410.010<0.01056639410.010<0.010mg/kgAnthracene

56639410.010<0.01056639410.030    <0.030 (1)mg/kgAcenaphthylene

56639410.020    <0.020 (1)56639410.020    <0.020 (1)mg/kgAcenaphthene

56639410.010<0.01056639410.010<0.010mg/kg2-Methylnaphthalene

56639410.010<0.01056639410.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDL
IF01-01_04

Lab-Dup
QC BatchRDLIF01-01_04UNITS

0942509425COC Number

2018/08/02
 13:00

2018/08/02
 13:00

Sampling Date

HJN403HJN403Maxxam ID
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HJN403 Collected: 2018/08/02
Sample ID: IF01-01_04

Matrix: Soil
Relinquished: 2018/08/02

Received: 2018/08/02

Automated Statchk2018/08/07N/A5661606CALCB[a]P Total Potency Equivalent

Automated Statchk2018/08/07N/A5661607CALC1,3-Dichloropropene Sum (soil)

Marley Gidney2018/08/042018/08/035663112GC/FIDTEH in Soil (PIRI)

Bryon Angevine2018/08/032018/08/035662886ICP/MSMetals Solids Acid Extr. ICPMS

Selina Dunbar2018/08/03N/A5661241BALMoisture

Kelly Gale2018/08/052018/08/035663941GC/MSPAH Compounds by GCMS (SIM)

Automated Statchk2018/08/07N/A5660654CALCModTPH (T1) Calc. for Soil

Amanda Swales2018/08/03N/A5662880HS/MSVOCs in Soil - Field Preserved

Shawn Helmkay2018/08/03N/A5663053PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HJN403 Dup Collected: 2018/08/02
Sample ID: IF01-01_04

Matrix: Soil
Relinquished: 2018/08/02

Received: 2018/08/02

Kelly Gale2018/08/052018/08/035663941GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2018/08/03N/A5662880HS/MSVOCs in Soil - Field Preserved

Shawn Helmkay2018/08/03N/A5663053PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

15.0°CPackage 1

Double water wash and silica gel clean-up performed on soil extracts.

Note: Labelling issue (label missing and /or incorrect)- Soil jar labelled on side of container only, no sample ID on jar lid. Proceeded with analysis.

Results relate only to the items tested.
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1052018/08/034-BromofluorobenzeneMethod BlankASL5662880

60 - 130%1022018/08/03D10-o-Xylene

60 - 140%862018/08/03D4-1,2-Dichloroethane

60 - 140%1052018/08/03D8-Toluene

ug/kg<252018/08/031,1,1-Trichloroethane

ug/kg<252018/08/031,1,2,2-Tetrachloroethane

ug/kg<252018/08/031,1,2-Trichloroethane

ug/kg<252018/08/031,1-Dichloroethane

ug/kg<252018/08/031,1-Dichloroethylene

ug/kg<252018/08/031,2-Dichlorobenzene

ug/kg<252018/08/031,2-Dichloroethane

ug/kg<252018/08/031,2-Dichloropropane

ug/kg<252018/08/031,3-Dichlorobenzene

ug/kg<252018/08/031,4-Dichlorobenzene

ug/kg<252018/08/03Benzene

ug/kg<252018/08/03Bromodichloromethane

ug/kg<252018/08/03Bromoform

ug/kg<502018/08/03Bromomethane

ug/kg<252018/08/03Carbon Tetrachloride

ug/kg<252018/08/03Chlorobenzene

ug/kg<252018/08/03Chloroform

ug/kg<252018/08/03cis-1,2-Dichloroethylene

ug/kg<252018/08/03Dibromochloromethane

ug/kg<252018/08/03Ethylbenzene

ug/kg<252018/08/03Ethylene Dibromide

ug/kg<252018/08/03Methyl t-butyl ether (MTBE)

ug/kg<252018/08/03Methylene Chloride(Dichloromethane)

ug/kg<252018/08/03Styrene

ug/kg<252018/08/03Tetrachloroethylene

ug/kg<252018/08/03Toluene

ug/kg<502018/08/03Total Xylenes

ug/kg<252018/08/03trans-1,2-Dichloroethylene

ug/kg<102018/08/03Trichloroethylene

ug/kg<202018/08/03Vinyl Chloride

mg/kg<102018/08/03Acid Extractable Aluminum (Al)Method BlankBAN5662886

mg/kg<2.02018/08/03Acid Extractable Antimony (Sb)

mg/kg<2.02018/08/03Acid Extractable Arsenic (As)

mg/kg<5.02018/08/03Acid Extractable Barium (Ba)

mg/kg<2.02018/08/03Acid Extractable Beryllium (Be)

mg/kg<502018/08/03Acid Extractable Boron (B)

mg/kg<0.302018/08/03Acid Extractable Cadmium (Cd)

mg/kg<2.02018/08/03Acid Extractable Chromium (Cr)

mg/kg<1.02018/08/03Acid Extractable Cobalt (Co)

mg/kg<2.02018/08/03Acid Extractable Copper (Cu)

mg/kg<502018/08/03Acid Extractable Iron (Fe)

mg/kg<0.502018/08/03Acid Extractable Lead (Pb)

mg/kg<2.02018/08/03Acid Extractable Manganese (Mn)

mg/kg<0.102018/08/03Acid Extractable Mercury (Hg)

mg/kg<2.02018/08/03Acid Extractable Molybdenum (Mo)

mg/kg<2.02018/08/03Acid Extractable Nickel (Ni)

mg/kg<1.02018/08/03Acid Extractable Selenium (Se)
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<0.502018/08/03Acid Extractable Silver (Ag)

mg/kg<5.02018/08/03Acid Extractable Strontium (Sr)

mg/kg<0.102018/08/03Acid Extractable Thallium (Tl)

mg/kg<2.02018/08/03Acid Extractable Tin (Sn)

mg/kg<0.102018/08/03Acid Extractable Uranium (U)

mg/kg<2.02018/08/03Acid Extractable Vanadium (V)

mg/kg<5.02018/08/03Acid Extractable Zinc (Zn)

60 - 140%932018/08/031,4-DifluorobenzeneMethod BlankSHL5663053

60 - 140%962018/08/034-Bromofluorobenzene

60 - 140%892018/08/03D4-1,2-Dichloroethane

60 - 130%932018/08/03Isobutylbenzene - Volatile

mg/kg<0.0252018/08/03Benzene

mg/kg<0.0252018/08/03Toluene

mg/kg<0.0252018/08/03Ethylbenzene

mg/kg<0.0502018/08/03Total Xylenes

mg/kg<2.52018/08/03C6 - C10 (less BTEX)

60 - 130%1132018/08/04n-Dotriacontane - ExtractableMethod BlankMGN5663112

60 - 130%712018/08/04Isobutylbenzene  - Extractable

mg/kg<102018/08/04>C10-C16 Hydrocarbons

mg/kg<102018/08/04>C16-C21 Hydrocarbons

mg/kg<152018/08/04>C21-<C32 Hydrocarbons

50 - 130%922018/08/05D10-AnthraceneMethod BlankKKE5663941

50 - 130%1002018/08/05D14-Terphenyl (FS)

50 - 130%932018/08/05D8-Acenaphthylene

mg/kg<0.0102018/08/051-Methylnaphthalene

mg/kg<0.0102018/08/052-Methylnaphthalene

mg/kg<0.0102018/08/05Acenaphthene

mg/kg<0.0102018/08/05Acenaphthylene

mg/kg<0.0102018/08/05Anthracene

mg/kg<0.0102018/08/05Fluoranthene

mg/kg<0.0102018/08/05Fluorene

mg/kg<0.0102018/08/05Naphthalene

mg/kg<0.0102018/08/05Phenanthrene

mg/kg<0.0102018/08/05Pyrene

mg/kg<0.0102018/08/05Benzo(a)anthracene

mg/kg<0.0102018/08/05Benzo(a)pyrene

mg/kg<0.0102018/08/05Benzo(b)fluoranthene

mg/kg<0.0102018/08/05Benzo(g,h,i)perylene

mg/kg<0.0102018/08/05Benzo(j)fluoranthene

mg/kg<0.0102018/08/05Benzo(k)fluoranthene

mg/kg<0.0102018/08/05Chrysene

mg/kg<0.0102018/08/05Dibenz(a,h)anthracene

mg/kg<0.0102018/08/05Indeno(1,2,3-cd)pyrene

50%NC2018/08/031,1,1-TrichloroethaneRPD [HJN403-03]ASL5662880

50%NC2018/08/031,1,2,2-Tetrachloroethane

50%NC2018/08/031,1,2-Trichloroethane

50%NC2018/08/031,1-Dichloroethane

50%NC2018/08/031,1-Dichloroethylene

50%NC2018/08/031,2-Dichlorobenzene

50%NC2018/08/031,2-Dichloroethane

50%NC2018/08/031,2-Dichloropropane
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Maxxam Job #: B8J6141
Report Date: 2018/08/07

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#:

64 MILL LAKE RD., HUBBARDS, NSSite Location:
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2018/08/031,3-Dichlorobenzene

50%NC2018/08/031,4-Dichlorobenzene

50%NC2018/08/03Benzene

50%NC2018/08/03Bromodichloromethane

50%NC2018/08/03Bromoform

60%NC2018/08/03Bromomethane

50%NC2018/08/03Carbon Tetrachloride

50%NC2018/08/03Chlorobenzene

50%NC2018/08/03Chloroform

50%NC2018/08/03cis-1,2-Dichloroethylene

50%NC2018/08/03Dibromochloromethane

50%NC2018/08/03Ethylbenzene

50%NC2018/08/03Ethylene Dibromide

50%NC2018/08/03Methyl t-butyl ether (MTBE)

50%NC2018/08/03Methylene Chloride(Dichloromethane)

50%NC2018/08/03Styrene

50%NC2018/08/03Tetrachloroethylene

50%NC2018/08/03Toluene

50%NC2018/08/03Total Xylenes

50%NC2018/08/03trans-1,2-Dichloroethylene

50%NC2018/08/03Trichloroethylene

60%NC2018/08/03Vinyl Chloride

50%NC2018/08/03BenzeneRPD [HJN403-02]SHL5663053

50%NC2018/08/03Toluene

50%NC2018/08/03Ethylbenzene

50%NC2018/08/03Total Xylenes

50%NC2018/08/03C6 - C10 (less BTEX)

50%NC2018/08/051-MethylnaphthaleneRPD [HJN403-01]KKE5663941

50%NC2018/08/052-Methylnaphthalene

50%     NC (1)2018/08/05Acenaphthene

50%NC2018/08/05Acenaphthylene

50%NC2018/08/05Anthracene

50%NC2018/08/05Fluoranthene

50%NC2018/08/05Fluorene

50%NC2018/08/05Naphthalene

50%NC2018/08/05Phenanthrene

50%NC2018/08/05Pyrene

50%NC2018/08/05Benzo(a)anthracene

50%NC2018/08/05Benzo(a)pyrene

50%NC2018/08/05Benzo(b)fluoranthene

50%NC2018/08/05Benzo(g,h,i)perylene

50%NC2018/08/05Benzo(j)fluoranthene

50%NC2018/08/05Benzo(k)fluoranthene

50%NC2018/08/05Chrysene

50%NC2018/08/05Dibenz(a,h)anthracene

50%NC2018/08/05Indeno(1,2,3-cd)pyrene

60 - 140%1082018/08/034-BromofluorobenzeneMatrix Spike [HJN403-03]ASL5662880

60 - 130%1202018/08/03D10-o-Xylene

60 - 140%912018/08/03D4-1,2-Dichloroethane

60 - 140%1042018/08/03D8-Toluene

60 - 140%1072018/08/031,1,1-Trichloroethane
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%912018/08/031,1,2,2-Tetrachloroethane

60 - 140%962018/08/031,1,2-Trichloroethane

60 - 140%1082018/08/031,1-Dichloroethane

60 - 140%1012018/08/031,1-Dichloroethylene

60 - 140%1032018/08/031,2-Dichlorobenzene

60 - 140%972018/08/031,2-Dichloroethane

60 - 140%932018/08/031,2-Dichloropropane

60 - 140%1072018/08/031,3-Dichlorobenzene

60 - 140%1072018/08/031,4-Dichlorobenzene

60 - 140%1012018/08/03Benzene

60 - 140%922018/08/03Bromodichloromethane

60 - 140%1002018/08/03Bromoform

60 - 140%892018/08/03Bromomethane

60 - 140%1042018/08/03Carbon Tetrachloride

60 - 140%1092018/08/03Chlorobenzene

60 - 140%952018/08/03Chloroform

60 - 140%1112018/08/03cis-1,2-Dichloroethylene

60 - 140%982018/08/03Dibromochloromethane

60 - 140%1212018/08/03Ethylbenzene

60 - 140%1022018/08/03Ethylene Dibromide

60 - 140%1152018/08/03Methyl t-butyl ether (MTBE)

60 - 140%992018/08/03Methylene Chloride(Dichloromethane)

60 - 140%1222018/08/03Styrene

60 - 140%1072018/08/03Tetrachloroethylene

60 - 140%1142018/08/03Toluene

60 - 140%1012018/08/03trans-1,2-Dichloroethylene

60 - 140%1082018/08/03Trichloroethylene

60 - 140%822018/08/03Vinyl Chloride

60 - 140%1032018/08/031,4-DifluorobenzeneMatrix Spike [HJN403-02]SHL5663053

60 - 140%1032018/08/034-Bromofluorobenzene

60 - 140%922018/08/03D4-1,2-Dichloroethane

60 - 130%1132018/08/03Isobutylbenzene - Volatile

60 - 130%952018/08/03Benzene

60 - 130%972018/08/03Toluene

60 - 130%1052018/08/03Ethylbenzene

60 - 130%1012018/08/03Total Xylenes

50 - 130%882018/08/05D10-AnthraceneMatrix Spike [HJN403-01]KKE5663941

50 - 130%952018/08/05D14-Terphenyl (FS)

50 - 130%952018/08/05D8-Acenaphthylene

50 - 130%1002018/08/051-Methylnaphthalene

50 - 130%1052018/08/052-Methylnaphthalene

50 - 130%1052018/08/05Acenaphthene

50 - 130%1072018/08/05Acenaphthylene

50 - 130%812018/08/05Anthracene

50 - 130%852018/08/05Fluoranthene

50 - 130%1202018/08/05Fluorene

50 - 130%1032018/08/05Naphthalene

50 - 130%862018/08/05Phenanthrene

50 - 130%832018/08/05Pyrene

50 - 130%832018/08/05Benzo(a)anthracene

50 - 130%1102018/08/05Benzo(a)pyrene
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%1282018/08/05Benzo(b)fluoranthene

50 - 130%1272018/08/05Benzo(g,h,i)perylene

50 - 130%1202018/08/05Benzo(j)fluoranthene

50 - 130%1262018/08/05Benzo(k)fluoranthene

50 - 130%902018/08/05Chrysene

50 - 130%1142018/08/05Dibenz(a,h)anthracene

50 - 130%1072018/08/05Indeno(1,2,3-cd)pyrene

60 - 140%1072018/08/034-BromofluorobenzeneLCSASL5662880

60 - 130%1042018/08/03D10-o-Xylene

60 - 140%902018/08/03D4-1,2-Dichloroethane

60 - 140%1042018/08/03D8-Toluene

60 - 130%922018/08/031,1,1-Trichloroethane

60 - 130%782018/08/031,1,2,2-Tetrachloroethane

60 - 130%832018/08/031,1,2-Trichloroethane

60 - 130%952018/08/031,1-Dichloroethane

60 - 130%892018/08/031,1-Dichloroethylene

60 - 130%902018/08/031,2-Dichlorobenzene

60 - 130%842018/08/031,2-Dichloroethane

60 - 130%812018/08/031,2-Dichloropropane

60 - 130%952018/08/031,3-Dichlorobenzene

60 - 130%952018/08/031,4-Dichlorobenzene

60 - 130%892018/08/03Benzene

60 - 130%802018/08/03Bromodichloromethane

60 - 130%852018/08/03Bromoform

60 - 140%812018/08/03Bromomethane

60 - 130%892018/08/03Carbon Tetrachloride

60 - 130%952018/08/03Chlorobenzene

60 - 130%832018/08/03Chloroform

60 - 130%972018/08/03cis-1,2-Dichloroethylene

60 - 130%842018/08/03Dibromochloromethane

60 - 130%1062018/08/03Ethylbenzene

60 - 130%892018/08/03Ethylene Dibromide

60 - 130%1012018/08/03Methyl t-butyl ether (MTBE)

60 - 130%882018/08/03Methylene Chloride(Dichloromethane)

60 - 130%1082018/08/03Styrene

60 - 130%932018/08/03Tetrachloroethylene

60 - 130%1002018/08/03Toluene

60 - 130%892018/08/03trans-1,2-Dichloroethylene

60 - 130%932018/08/03Trichloroethylene

60 - 140%752018/08/03Vinyl Chloride

75 - 125%1082018/08/03Acid Extractable Antimony (Sb)LCSBAN5662886

75 - 125%1062018/08/03Acid Extractable Arsenic (As)

75 - 125%1012018/08/03Acid Extractable Barium (Ba)

75 - 125%1042018/08/03Acid Extractable Beryllium (Be)

75 - 125%1092018/08/03Acid Extractable Boron (B)

75 - 125%1052018/08/03Acid Extractable Cadmium (Cd)

75 - 125%1032018/08/03Acid Extractable Chromium (Cr)

75 - 125%1042018/08/03Acid Extractable Cobalt (Co)

75 - 125%1032018/08/03Acid Extractable Copper (Cu)

75 - 125%1022018/08/03Acid Extractable Lead (Pb)

75 - 125%1052018/08/03Acid Extractable Manganese (Mn)
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1072018/08/03Acid Extractable Mercury (Hg)

75 - 125%1052018/08/03Acid Extractable Molybdenum (Mo)

75 - 125%1052018/08/03Acid Extractable Nickel (Ni)

75 - 125%1062018/08/03Acid Extractable Selenium (Se)

75 - 125%1052018/08/03Acid Extractable Silver (Ag)

75 - 125%1052018/08/03Acid Extractable Strontium (Sr)

75 - 125%1062018/08/03Acid Extractable Thallium (Tl)

75 - 125%1052018/08/03Acid Extractable Tin (Sn)

75 - 125%1022018/08/03Acid Extractable Uranium (U)

75 - 125%1042018/08/03Acid Extractable Vanadium (V)

75 - 125%1052018/08/03Acid Extractable Zinc (Zn)

60 - 140%1012018/08/031,4-DifluorobenzeneLCSSHL5663053

60 - 140%1002018/08/034-Bromofluorobenzene

60 - 140%932018/08/03D4-1,2-Dichloroethane

60 - 130%1012018/08/03Isobutylbenzene - Volatile

60 - 140%1022018/08/03Benzene

60 - 140%1062018/08/03Toluene

60 - 140%1102018/08/03Ethylbenzene

60 - 140%1082018/08/03Total Xylenes

60 - 130%1262018/08/04n-Dotriacontane - ExtractableLCSMGN5663112

60 - 130%822018/08/04Isobutylbenzene  - Extractable

60 - 130%1092018/08/04>C10-C16 Hydrocarbons

60 - 130%902018/08/04>C16-C21 Hydrocarbons

60 - 130%1022018/08/04>C21-<C32 Hydrocarbons

50 - 130%862018/08/05D10-AnthraceneLCSKKE5663941

50 - 130%892018/08/05D14-Terphenyl (FS)

50 - 130%912018/08/05D8-Acenaphthylene

50 - 130%1002018/08/051-Methylnaphthalene

50 - 130%1042018/08/052-Methylnaphthalene

50 - 130%1032018/08/05Acenaphthene

50 - 130%1042018/08/05Acenaphthylene

50 - 130%762018/08/05Anthracene

50 - 130%812018/08/05Fluoranthene

50 - 130%1252018/08/05Fluorene

50 - 130%1062018/08/05Naphthalene

50 - 130%832018/08/05Phenanthrene

50 - 130%782018/08/05Pyrene

50 - 130%802018/08/05Benzo(a)anthracene

50 - 130%1092018/08/05Benzo(a)pyrene

50 - 130%1272018/08/05Benzo(b)fluoranthene

50 - 130%1272018/08/05Benzo(g,h,i)perylene

50 - 130%1192018/08/05Benzo(j)fluoranthene

50 - 130%1232018/08/05Benzo(k)fluoranthene

50 - 130%872018/08/05Chrysene

50 - 130%1102018/08/05Dibenz(a,h)anthracene
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%1052018/08/05Indeno(1,2,3-cd)pyrene

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/08/07  

Location: 64 Mill Lake Road Hubbards  

NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B8J6141 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☒ ☐ ☐  

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☐  Yes ☒  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

Sample was 15o, CoC notes that cooling media was present, sample was received 1 hour after sampling. 

 
 

 

Reviewed by (Print): Sarah MacNeil  Reviewed by (Signature):  

Date: 2018 09 17    
 

 



Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8K1764
Received: 2018/08/08, 16:39

CERTIFICATE OF ANALYSIS

Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

Report Date: 2018/08/16
Report #: R5358489

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09868

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 5

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001115TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000015Moisture

N/AATL SOP 001115Double water wash (soil)

EPA 3630C R3 mATL SOP 001115Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A5ModTPH (T1) Calc. for Soil

Atl. RBCA v3.1 mATL SOP 001195VPH in Soil (PIRI) - Field Preserved (2)

Sample Matrix: Water
# Samples Received: 2

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001132TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001182VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001132Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A2ModTPH (T1) Calc. for Water

Remarks:
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MAXXAM JOB #: B8K1764
Received: 2018/08/08, 16:39

CERTIFICATE OF ANALYSIS

Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

Report Date: 2018/08/16
Report #: R5358489

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09868

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Sara Mason
Project Manager
16 Aug 2018 10:32:25



Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567794191567794195%D4-1,2-Dichloroethane

56779411015677941103%4-Bromofluorobenzene

567794194567794198%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

56779411195677941124%Isobutylbenzene - Volatile

567520887%n-Dotriacontane - Extractable

567520882%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5675208N/ANAmg/kgHydrocarbon Resemblance

5675208N/ANAmg/kgReached Baseline at C32

567049215<15mg/kgModified TPH (Tier1)

567520815<15mg/kg>C21-<C32 Hydrocarbons

567520810<10mg/kg>C16-C21 Hydrocarbons

567520810<10mg/kg>C10-C16 Hydrocarbons

56779412.5<2.556779412.5<2.5mg/kgC6 - C10 (less BTEX)

56779410.050<0.05056779410.050<0.050mg/kgTotal Xylenes

56779410.025<0.02556779410.025<0.025mg/kgEthylbenzene

56779410.025<0.02556779410.025<0.025mg/kgToluene

56779410.025<0.02556779410.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

56707501.08.956707501.09.0%Moisture

Inorganics

QC BatchRDL
EX01-N01-0.25-0.75

Lab-Dup
QC BatchRDLEX01-N01-0.25-0.75UNITS

0986809868COC Number

2018/08/07
 10:30

2018/08/07
 10:30

Sampling Date

HKT286HKT286Maxxam ID

Page 3 of 13

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) One product in fuel oil range.  Lube oil fraction.

(1) Possible lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567794192869897%D4-1,2-Dichloroethane

567794110093105108%4-Bromofluorobenzene

5677941948999100%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

567794188    107 (3)112109%Isobutylbenzene - Volatile

567520884998587%n-Dotriacontane - Extractable

567520890868284%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5675208N/A    COMMENT (2)    COMMENT (1)NANAmg/kgHydrocarbon Resemblance

5675208N/AYesYesNANAmg/kgReached Baseline at C32

567049215130021<15<15mg/kgModified TPH (Tier1)

56752081552021<15<15mg/kg>C21-<C32 Hydrocarbons

567520810220<10<10<10mg/kg>C16-C21 Hydrocarbons

567520810480<10<10<10mg/kg>C10-C16 Hydrocarbons

56779412.539<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

56779410.0500.11<0.050<0.050<0.050mg/kgTotal Xylenes

56779410.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

56779410.025<0.025<0.025<0.025<0.025mg/kgToluene

56779410.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

56707501.015108.48.6%Moisture

Inorganics

QC BatchRDLEX01-BS01-1.0EX01-S01-0.25-0.75EX01-W01-0.25-0.75EX01-E01-0.25-0.75UNITS

09868098680986809868COC Number

2018/08/07
 12:30

2018/08/07
 12:00

2018/08/07
 11:30

2018/08/07
 11:00

Sampling Date

HKT290HKT289HKT288HKT287Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567520879%n-Dotriacontane - Extractable

567520888%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

567520815450mg/kg>C21-<C32 Hydrocarbons

567520810190mg/kg>C16-C21 Hydrocarbons

567520810410mg/kg>C10-C16 Hydrocarbons

Petroleum Hydrocarbons

QC BatchRDL
EX01-BS01-1.0

Lab-Dup
UNITS

09868COC Number

2018/08/07
 12:30

Sampling Date

HKT290Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567299110099%Isobutylbenzene - Volatile

56729919898%D4-1,2-Dichloroethane

56729919797%4-Bromofluorobenzene

5672991100101%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5678141    111 (2)    115 (2)%n-Dotriacontane - Extractable

5678141106108%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5678141N/A    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

5678141N/AYesYesmg/LReached Baseline at C32

56705730.101.16.0mg/LModified TPH (Tier1)

56781410.10<0.100.39mg/L>C21-<C32 Hydrocarbons

56781410.0500.201.6mg/L>C16-C21 Hydrocarbons

56781410.0500.934.0mg/L>C10-C16 Hydrocarbons

56729910.010<0.010<0.010mg/LC6 - C10 (less BTEX)

56729910.0020<0.0020<0.0020mg/LTotal Xylenes

56729910.0010<0.0010<0.0010mg/LEthylbenzene

56729910.0010<0.0010<0.0010mg/LToluene

56729910.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW17-03MW17-01UNITS

0986809868COC Number

2018/08/07
 14:00

2018/08/07
 13:00

Sampling Date

HKT292HKT291Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT286 Collected: 2018/08/07
Sample ID: EX01-N01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT286 Dup Collected: 2018/08/07
Sample ID: EX01-N01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Selina Dunbar2018/08/10N/A5670750BALMoisture

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT287 Collected: 2018/08/07
Sample ID: EX01-E01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT288 Collected: 2018/08/07
Sample ID: EX01-W01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT289 Collected: 2018/08/07
Sample ID: EX01-S01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT290 Collected: 2018/08/07
Sample ID: EX01-BS01-1.0

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT290 Dup Collected: 2018/08/07
Sample ID: EX01-BS01-1.0

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT291 Collected: 2018/08/07
Sample ID: MW17-01

Matrix: Water
Relinquished: 2018/08/08

Received: 2018/08/08

Michelle Shearer2018/08/142018/08/145678141GC/FIDTEH in Water (PIRI)

Thea Holland2018/08/11N/A5672991PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/08/15N/A5670573CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT292 Collected: 2018/08/07
Sample ID: MW17-03

Matrix: Water
Relinquished: 2018/08/08

Received: 2018/08/08

Michelle Shearer2018/08/142018/08/145678141GC/FIDTEH in Water (PIRI)

Thea Holland2018/08/11N/A5672991PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/08/15N/A5670573CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Note: Insufficient number of bottles- MW17-01 and MW17-03 - only 3x40ml vials received for RBCA. Proceeded with analysis.
Double water wash and silica gel clean-up performed on soil extracts.
Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1022018/08/111,4-DifluorobenzeneMethod BlankTHL5672991

70 - 130%982018/08/114-Bromofluorobenzene

70 - 130%972018/08/11D4-1,2-Dichloroethane

70 - 130%1132018/08/11Isobutylbenzene - Volatile

mg/L<0.00102018/08/11Benzene

mg/L<0.00102018/08/11Toluene

mg/L<0.00102018/08/11Ethylbenzene

mg/L<0.00202018/08/11Total Xylenes

mg/L<0.0102018/08/11C6 - C10 (less BTEX)

60 - 130%882018/08/14n-Dotriacontane - ExtractableMethod BlankMSK5675208

60 - 130%792018/08/14Isobutylbenzene  - Extractable

mg/kg<102018/08/14>C10-C16 Hydrocarbons

mg/kg<102018/08/14>C16-C21 Hydrocarbons

mg/kg<152018/08/14>C21-<C32 Hydrocarbons

60 - 140%852018/08/141,4-DifluorobenzeneMethod BlankSHL5677941

60 - 140%882018/08/144-Bromofluorobenzene

60 - 140%822018/08/14D4-1,2-Dichloroethane

60 - 130%832018/08/14Isobutylbenzene - Volatile

mg/kg<0.0252018/08/14Benzene

mg/kg<0.0252018/08/14Toluene

mg/kg<0.0252018/08/14Ethylbenzene

mg/kg<0.0502018/08/14Total Xylenes

mg/kg<2.52018/08/14C6 - C10 (less BTEX)

70 - 130%1072018/08/14n-Dotriacontane - ExtractableMethod BlankMS35678141

70 - 130%1022018/08/14Isobutylbenzene  - Extractable

mg/L<0.0502018/08/14>C10-C16 Hydrocarbons

mg/L<0.0502018/08/14>C16-C21 Hydrocarbons

mg/L<0.102018/08/14>C21-<C32 Hydrocarbons

25%1.12018/08/10MoistureRPD [HKT286-01]SDN5670750

50%NC2018/08/14BenzeneRPD [HKT286-02]SHL5677941

50%NC2018/08/14Toluene

50%NC2018/08/14Ethylbenzene

50%NC2018/08/14Total Xylenes

50%NC2018/08/14C6 - C10 (less BTEX)

50%162018/08/14>C10-C16 HydrocarbonsRPD [HKT290-01]MSK5675208

50%172018/08/14>C16-C21 Hydrocarbons

50%152018/08/14>C21-<C32 Hydrocarbons

60 - 130%802018/08/14n-Dotriacontane - ExtractableMatrix Spike [HKT290-01]MSK5675208

60 - 130%862018/08/14Isobutylbenzene  - Extractable

30 - 130%NC2018/08/14>C10-C16 Hydrocarbons

30 - 130%702018/08/14>C16-C21 Hydrocarbons

30 - 130%NC2018/08/14>C21-<C32 Hydrocarbons

60 - 140%922018/08/141,4-DifluorobenzeneMatrix Spike [HKT286-02]SHL5677941

60 - 140%982018/08/144-Bromofluorobenzene

60 - 140%872018/08/14D4-1,2-Dichloroethane

60 - 130%1252018/08/14Isobutylbenzene - Volatile

60 - 130%932018/08/14Benzene

60 - 130%932018/08/14Toluene

60 - 130%962018/08/14Ethylbenzene

60 - 130%942018/08/14Total Xylenes

70 - 130%1032018/08/111,4-DifluorobenzeneLCSTHL5672991
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%962018/08/114-Bromofluorobenzene

70 - 130%1072018/08/11D4-1,2-Dichloroethane

70 - 130%1012018/08/11Isobutylbenzene - Volatile

70 - 130%1132018/08/11Benzene

70 - 130%1102018/08/11Toluene

70 - 130%1052018/08/11Ethylbenzene

70 - 130%1062018/08/11Total Xylenes

60 - 130%862018/08/14n-Dotriacontane - ExtractableLCSMSK5675208

60 - 130%842018/08/14Isobutylbenzene  - Extractable

60 - 130%942018/08/14>C10-C16 Hydrocarbons

60 - 130%892018/08/14>C16-C21 Hydrocarbons

60 - 130%952018/08/14>C21-<C32 Hydrocarbons

60 - 140%762018/08/141,4-DifluorobenzeneLCSSHL5677941

60 - 140%792018/08/144-Bromofluorobenzene

60 - 140%732018/08/14D4-1,2-Dichloroethane

60 - 130%772018/08/14Isobutylbenzene - Volatile

60 - 140%782018/08/14Benzene

60 - 140%842018/08/14Toluene

60 - 140%802018/08/14Ethylbenzene

60 - 140%802018/08/14Total Xylenes

70 - 130%1172018/08/14n-Dotriacontane - ExtractableLCSMS35678141

70 - 130%982018/08/14Isobutylbenzene  - Extractable

70 - 130%1012018/08/14>C10-C16 Hydrocarbons

70 - 130%932018/08/14>C16-C21 Hydrocarbons

70 - 130%1002018/08/14>C21-<C32 Hydrocarbons

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Page 11 of 13

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/08/07  

Location: 64 Mill Lake Road Hubbards  

NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B8K1764 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☒ ☐ ☐  

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

See comment above. 

 
 

 

Reviewed by (Print): Sarah MacNeil  Reviewed by (Signature):  

Date: 2018 09 17    
 

 



MAXXAM JOB #: B6R3168
Received: 2016/12/15, 15:17

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#: CTC

Report Date: 2016/12/16
Report #: R4290158

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 10

Primary ReferenceLaboratory MethodQuantityAnalyses

Auto Calc.N/A21,3-Dichloropropene Sum (water)

Atl. RBCA v3 mATL SOP 0011310TEH in Water (PIRI)

EPA 6020A R1 mATL SOP 000582Metals Water Diss. MS (as rec'd)

Atl. RBCA v3 mATL SOP 0011810VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 0011310Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A10ModTPH (T1) Calc. for Water

EPA 8260C R3 mATL SOP 001332Volatile Organic Compounds in Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B6R3168
Received: 2016/12/15, 15:17

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#: CTC

Report Date: 2016/12/16
Report #: R4290158

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 588912-01-01

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

479401192102101102102102%Isobutylbenzene - Volatile

479401110110010099100100%D4-1,2-Dichloroethane

479401198991009999100%4-Bromofluorobenzene

4794011105105104104105103%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4794548103115    119 (2)    107 (2)    127 (2)    128 (2)%n-Dotriacontane - Extractable

479454810898105989595%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4794548N/A    COMMENT (1)NANANANANAmg/LHydrocarbon Resemblance

4794548N/AYesNANANANANAmg/LReached Baseline at C32

47939070.1010<0.10<0.10<0.10<0.10<0.10mg/LModified TPH (Tier1)

47945480.100.48<0.10<0.10<0.10<0.10<0.10mg/L>C21-<C32 Hydrocarbons

47945480.0502.5<0.050<0.050<0.050<0.050<0.050mg/L>C16-C21 Hydrocarbons

47945480.0507.3<0.050<0.050<0.050<0.050<0.050mg/L>C10-C16 Hydrocarbons

47940110.0100.049<0.010<0.010<0.010<0.010<0.010mg/LC6 - C10 (less BTEX)

47940110.0020<0.0020<0.0020<0.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

47940110.0010<0.0010<0.0010<0.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

47940110.0010<0.0010<0.0010<0.0010<0.0010<0.0010<0.0010mg/LToluene

47940110.0010<0.0010<0.0010<0.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW6MW5MW4MW3MW2MW1UNITS

588912-01-01588912-01-01588912-01-01588912-01-01588912-01-01588912-01-01COC Number

2016/12/15
 14:00

2016/12/15
 13:15

2016/12/15
 13:30

2016/12/15
 13:06

2016/12/15
 12:45

2016/12/15
 12:35

Sampling Date

DQD847DQD846DQD845DQD844DQD843DQD842Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) VPH sample contained sediment.

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4794011103    98 (3)93%Isobutylbenzene - Volatile

4794011100101100%D4-1,2-Dichloroethane

47940119998105%4-Bromofluorobenzene

4794011104106105%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4794548128110    118 (2)116%n-Dotriacontane - Extractable

4794548104998297%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4794548N/ANANAN/A    COMMENT (1)mg/LHydrocarbon Resemblance

4794548N/ANANAN/AYesmg/LReached Baseline at C32

47939070.10<0.10<0.100.107.3mg/LModified TPH (Tier1)

47945480.10<0.10<0.10<0.100.100.31mg/L>C21-<C32 Hydrocarbons

47945480.050<0.050<0.050<0.0500.0502.2mg/L>C16-C21 Hydrocarbons

47945480.050<0.050<0.050<0.0500.0504.5mg/L>C10-C16 Hydrocarbons

47940110.010<0.010<0.0100.100.30mg/LC6 - C10 (less BTEX)

47940110.0020<0.0020<0.00200.00200.017mg/LTotal Xylenes

47940110.0010<0.0010<0.00100.00100.0038mg/LEthylbenzene

47940110.0010<0.0010<0.00100.0010<0.0010mg/LToluene

47940110.0010<0.0010<0.00100.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDL
MW16-03
Lab-Dup

MW16-03MW16-02RDLMW16-01UNITS

588912-01-01588912-01-01588912-01-01588912-01-01COC Number

2016/12/15
 12:55

2016/12/15
 12:55

2016/12/15
 13:45

2016/12/15
 13:50

Sampling Date

DQD850DQD850DQD849DQD848Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

479401191%Isobutylbenzene - Volatile

479401199%D4-1,2-Dichloroethane

4794011105%4-Bromofluorobenzene

4794011104%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4794548122%n-Dotriacontane - Extractable

4794548106%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4794548N/A    COMMENT (1)mg/LHydrocarbon Resemblance

4794548N/AYesmg/LReached Baseline at C32

47939070.107.1mg/LModified TPH (Tier1)

47945480.100.35mg/L>C21-<C32 Hydrocarbons

47945480.0501.9mg/L>C16-C21 Hydrocarbons

47945480.0504.5mg/L>C10-C16 Hydrocarbons

47940110.100.29mg/LC6 - C10 (less BTEX)

47940110.00200.016mg/LTotal Xylenes

47940110.00100.0037mg/LEthylbenzene

47940110.0010<0.0010mg/LToluene

47940110.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLDUP 1UNITS

588912-01-01COC Number

2016/12/15
 13:50

Sampling Date

DQD851Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN WATER (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47942770.50<0.50<0.50ug/LVinyl Chloride

47942771.0<1.0<1.0ug/LTrichloroethylene

47942770.50<0.50<0.50ug/Ltrans-1,2-Dichloroethylene

47942771.0<1.0<1.0ug/LTotal Xylenes

47942771.0<1.0<1.0ug/LToluene

47942771.0<1.0<1.0ug/LTetrachloroethylene

47942771.0<1.0<1.0ug/LStyrene

47942773.0<3.0<3.0ug/LMethylene Chloride(Dichloromethane)

47942772.0<2.0<2.0ug/LMethyl t-butyl ether (MTBE)

47942770.20<0.20<0.20ug/LEthylene Dibromide

47942771.0<1.0<1.0ug/LEthylbenzene

47942771.0<1.0<1.0ug/LDibromochloromethane

47942770.50<0.50<0.50ug/Lcis-1,2-Dichloroethylene

47942778.0<8.0<8.0ug/LChloromethane

47942771.0<1.0<1.0ug/LChloroform

47942778.0<8.0<8.0ug/LChloroethane

47942771.0<1.0<1.0ug/LChlorobenzene

47942770.50<0.50<0.50ug/LCarbon Tetrachloride

47942770.50<0.50<0.50ug/LBromomethane

47942771.0<1.0<1.0ug/LBromoform

47942771.0<1.0<1.0ug/LBromodichloromethane

47942771.0<1.0<1.0ug/LBenzene

47942771.0<1.0<1.0ug/L1,4-Dichlorobenzene

47945450.50<0.50<0.50ug/L1,3-Dichloropropene (total)

47942771.0<1.0<1.0ug/L1,3-Dichlorobenzene

47942770.50<0.50<0.50ug/L1,2-Dichloropropane

47942771.0<1.0<1.0ug/L1,2-Dichloroethane

47942770.50<0.50<0.50ug/L1,2-Dichlorobenzene

47942770.50<0.50<0.50ug/L1,1-Dichloroethylene

47942772.0<2.0<2.0ug/L1,1-Dichloroethane

47942771.0<1.0<1.0ug/L1,1,2-Trichloroethane

47942770.50<0.50<0.50ug/L1,1,2,2-Tetrachloroethane

47942771.0<1.0<1.0ug/L1,1,1-Trichloroethane

Volatile Organics

QC BatchRDLMW16-03MW4UNITS

588912-01-01588912-01-01COC Number

2016/12/15
 12:55

2016/12/15
 13:30

Sampling Date

DQD850DQD845Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ATLANTIC VOC IN WATER (WATER)

(1) VOC sample contained sediment.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4794277100100%D8-Toluene

4794277106104%D4-1,2-Dichloroethane

479427797    98 (1)%4-Bromofluorobenzene

Instrument
Surrogate Recovery (%)

QC BatchRDLMW16-03MW4UNITS

588912-01-01588912-01-01COC Number

2016/12/15
 12:55

2016/12/15
 13:30

Sampling Date

DQD850DQD845Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

ELEMENTS BY ICP/MS (WATER)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

47958815.08.16466ug/LDissolved Zinc (Zn)

47958812.0<2.0<2.0<2.0ug/LDissolved Vanadium (V)

47958810.100.22<0.10<0.10ug/LDissolved Uranium (U)

47958812.0<2.0<2.0<2.0ug/LDissolved Titanium (Ti)

47958812.0<2.0<2.0<2.0ug/LDissolved Tin (Sn)

47958810.10<0.10<0.10<0.10ug/LDissolved Thallium (Tl)

47958812.0552121ug/LDissolved Strontium (Sr)

4795881100660020002000ug/LDissolved Sodium (Na)

47958810.10<0.10<0.10<0.10ug/LDissolved Silver (Ag)

47958811.0<1.0<1.0<1.0ug/LDissolved Selenium (Se)

4795881100360012001200ug/LDissolved Potassium (K)

4795881100<100<100<100ug/LDissolved Phosphorus (P)

47958812.03.7<2.0<2.0ug/LDissolved Nickel (Ni)

47958812.0<2.0<2.0<2.0ug/LDissolved Molybdenum (Mo)

47958812.032002121ug/LDissolved Manganese (Mn)

47958811003300510510ug/LDissolved Magnesium (Mg)

47958810.50<0.50<0.50<0.50ug/LDissolved Lead (Pb)

47958815010000290290ug/LDissolved Iron (Fe)

47958812.0<2.0<2.0<2.0ug/LDissolved Copper (Cu)

47958810.409.1<0.40<0.40ug/LDissolved Cobalt (Co)

47958811.01.8<1.0<1.0ug/LDissolved Chromium (Cr)

4795881100130001200012000ug/LDissolved Calcium (Ca)

47958810.0100.0670.190.18ug/LDissolved Cadmium (Cd)

479588150<50<50<50ug/LDissolved Boron (B)

47958812.0<2.0<2.0<2.0ug/LDissolved Bismuth (Bi)

47958811.0<1.0<1.0<1.0ug/LDissolved Beryllium (Be)

47958811.0739.69.5ug/LDissolved Barium (Ba)

47958811.05.8<1.0<1.0ug/LDissolved Arsenic (As)

47958811.0<1.0<1.0<1.0ug/LDissolved Antimony (Sb)

47958815.0847071ug/LDissolved Aluminum (Al)

Metals

QC BatchRDLMW16-03
MW4

Lab-Dup
MW4UNITS

588912-01-01588912-01-01588912-01-01COC Number

2016/12/15
 12:55

2016/12/15
 13:30

2016/12/15
 13:30

Sampling Date

DQD850DQD845DQD845Maxxam ID
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD842 Collected: 2016/12/15
Sample ID: MW1

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD843 Collected: 2016/12/15
Sample ID: MW2

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD844 Collected: 2016/12/15
Sample ID: MW3

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD845 Collected: 2016/12/15
Sample ID: MW4

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Automated Statchk2016/12/16N/A4794545CALC1,3-Dichloropropene Sum (water)

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Bryon Angevine2016/12/16N/A4795881CICP/MSMetals Water Diss. MS (as rec'd)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

Shawn Helmkay2016/12/15N/A4794277HS/MSVolatile Organic Compounds in Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD845 Dup Collected: 2016/12/15
Sample ID: MW4

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Bryon Angevine2016/12/16N/A4795881CICP/MSMetals Water Diss. MS (as rec'd)
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD846 Collected: 2016/12/15
Sample ID: MW5

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD847 Collected: 2016/12/15
Sample ID: MW6

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD848 Collected: 2016/12/15
Sample ID: MW16-01

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD849 Collected: 2016/12/15
Sample ID: MW16-02

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD850 Collected: 2016/12/15
Sample ID: MW16-03

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Automated Statchk2016/12/16N/A4794545CALC1,3-Dichloropropene Sum (water)

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Bryon Angevine2016/12/16N/A4795881CICP/MSMetals Water Diss. MS (as rec'd)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water

Shawn Helmkay2016/12/15N/A4794277HS/MSVolatile Organic Compounds in Water
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD850 Dup Collected: 2016/12/15
Sample ID: MW16-03

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DQD851 Collected: 2016/12/15
Sample ID: DUP 1

Matrix: Water
Relinquished: 2016/12/15

Received: 2016/12/15

Katherine Bekkers2016/12/162016/12/154794548GC/FIDTEH in Water (PIRI)

Amanda Swales2016/12/16N/A4794011PTGC/MSVPH in Water (PIRI)

Automated Statchk2016/12/16N/A4793907CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.3°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1032016/12/161,4-DifluorobenzeneMethod BlankASL4794011
70 - 130%962016/12/164-Bromofluorobenzene
70 - 130%1022016/12/16D4-1,2-Dichloroethane
70 - 130%1082016/12/16Isobutylbenzene - Volatile

mg/L<0.00102016/12/16Benzene
mg/L<0.00102016/12/16Toluene
mg/L<0.00102016/12/16Ethylbenzene
mg/L<0.00202016/12/16Total Xylenes
mg/L<0.0102016/12/16C6 - C10 (less BTEX)

70 - 130%992016/12/154-BromofluorobenzeneMethod BlankSHL4794277
70 - 130%1002016/12/15D4-1,2-Dichloroethane
70 - 130%1022016/12/15D8-Toluene

ug/L<1.02016/12/151,1,1-Trichloroethane
ug/L<0.502016/12/151,1,2,2-Tetrachloroethane
ug/L<1.02016/12/151,1,2-Trichloroethane
ug/L<2.02016/12/151,1-Dichloroethane
ug/L<0.502016/12/151,1-Dichloroethylene
ug/L<0.502016/12/151,2-Dichlorobenzene
ug/L<1.02016/12/151,2-Dichloroethane
ug/L<0.502016/12/151,2-Dichloropropane
ug/L<1.02016/12/151,3-Dichlorobenzene
ug/L<1.02016/12/151,4-Dichlorobenzene
ug/L<1.02016/12/15Benzene
ug/L<1.02016/12/15Bromodichloromethane
ug/L<1.02016/12/15Bromoform
ug/L<0.502016/12/15Bromomethane
ug/L<0.502016/12/15Carbon Tetrachloride
ug/L<1.02016/12/15Chlorobenzene
ug/L<8.02016/12/15Chloroethane
ug/L<1.02016/12/15Chloroform
ug/L<8.02016/12/15Chloromethane
ug/L<0.502016/12/15cis-1,2-Dichloroethylene
ug/L<1.02016/12/15Dibromochloromethane
ug/L<1.02016/12/15Ethylbenzene
ug/L<0.202016/12/15Ethylene Dibromide
ug/L<2.02016/12/15Methyl t-butyl ether (MTBE)
ug/L<3.02016/12/15Methylene Chloride(Dichloromethane)
ug/L<1.02016/12/15Styrene
ug/L<1.02016/12/15Tetrachloroethylene
ug/L<1.02016/12/15Toluene
ug/L<1.02016/12/15Total Xylenes
ug/L<0.502016/12/15trans-1,2-Dichloroethylene
ug/L<1.02016/12/15Trichloroethylene
ug/L<0.502016/12/15Vinyl Chloride

30 - 130%1072016/12/16n-Dotriacontane - ExtractableMethod BlankKBK4794548
30 - 130%892016/12/16Isobutylbenzene  - Extractable

mg/L<0.0502016/12/16>C10-C16 Hydrocarbons
mg/L<0.0502016/12/16>C16-C21 Hydrocarbons
mg/L<0.102016/12/16>C21-<C32 Hydrocarbons
ug/L<5.02016/12/16Dissolved Aluminum (Al)Method BlankBAN4795881
ug/L<1.02016/12/16Dissolved Antimony (Sb)
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/L<1.02016/12/16Dissolved Arsenic (As)
ug/L<1.02016/12/16Dissolved Barium (Ba)
ug/L<1.02016/12/16Dissolved Beryllium (Be)
ug/L<2.02016/12/16Dissolved Bismuth (Bi)
ug/L<502016/12/16Dissolved Boron (B)
ug/L<0.0102016/12/16Dissolved Cadmium (Cd)
ug/L<1002016/12/16Dissolved Calcium (Ca)
ug/L<1.02016/12/16Dissolved Chromium (Cr)
ug/L<0.402016/12/16Dissolved Cobalt (Co)
ug/L<2.02016/12/16Dissolved Copper (Cu)
ug/L<502016/12/16Dissolved Iron (Fe)
ug/L<0.502016/12/16Dissolved Lead (Pb)
ug/L<1002016/12/16Dissolved Magnesium (Mg)
ug/L<2.02016/12/16Dissolved Manganese (Mn)
ug/L<2.02016/12/16Dissolved Molybdenum (Mo)
ug/L<2.02016/12/16Dissolved Nickel (Ni)
ug/L<1002016/12/16Dissolved Phosphorus (P)
ug/L<1002016/12/16Dissolved Potassium (K)
ug/L<1.02016/12/16Dissolved Selenium (Se)
ug/L<0.102016/12/16Dissolved Silver (Ag)
ug/L<1002016/12/16Dissolved Sodium (Na)
ug/L<2.02016/12/16Dissolved Strontium (Sr)
ug/L<0.102016/12/16Dissolved Thallium (Tl)
ug/L<2.02016/12/16Dissolved Tin (Sn)
ug/L<2.02016/12/16Dissolved Titanium (Ti)
ug/L<0.102016/12/16Dissolved Uranium (U)
ug/L<2.02016/12/16Dissolved Vanadium (V)
ug/L<5.02016/12/16Dissolved Zinc (Zn)

20%1.42016/12/16Dissolved Aluminum (Al)RPD [DQD845-04]BAN4795881
20%NC2016/12/16Dissolved Antimony (Sb)
20%NC2016/12/16Dissolved Arsenic (As)
20%0.532016/12/16Dissolved Barium (Ba)
20%NC2016/12/16Dissolved Beryllium (Be)
20%NC2016/12/16Dissolved Bismuth (Bi)
20%NC2016/12/16Dissolved Boron (B)
20%5.82016/12/16Dissolved Cadmium (Cd)
20%0.262016/12/16Dissolved Calcium (Ca)
20%NC2016/12/16Dissolved Chromium (Cr)
20%NC2016/12/16Dissolved Cobalt (Co)
20%NC2016/12/16Dissolved Copper (Cu)
20%0.0532016/12/16Dissolved Iron (Fe)
20%NC2016/12/16Dissolved Lead (Pb)
20%0.412016/12/16Dissolved Magnesium (Mg)
20%0.432016/12/16Dissolved Manganese (Mn)
20%NC2016/12/16Dissolved Molybdenum (Mo)
20%NC2016/12/16Dissolved Nickel (Ni)
20%NC2016/12/16Dissolved Phosphorus (P)
20%1.62016/12/16Dissolved Potassium (K)
20%NC2016/12/16Dissolved Selenium (Se)
20%NC2016/12/16Dissolved Silver (Ag)
20%0.112016/12/16Dissolved Sodium (Na)
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

20%1.02016/12/16Dissolved Strontium (Sr)
20%NC2016/12/16Dissolved Thallium (Tl)
20%NC2016/12/16Dissolved Tin (Sn)
20%NC2016/12/16Dissolved Titanium (Ti)
20%NC2016/12/16Dissolved Uranium (U)
20%NC2016/12/16Dissolved Vanadium (V)
20%2.22016/12/16Dissolved Zinc (Zn)
40%NC2016/12/16>C10-C16 HydrocarbonsRPD [DQD850-01]KBK4794548
40%NC2016/12/16>C16-C21 Hydrocarbons
40%NC2016/12/16>C21-<C32 Hydrocarbons

30 - 130%1202016/12/16n-Dotriacontane - ExtractableMatrix Spike
[DQD851-01]

KBK4794548

30 - 130%1032016/12/16Isobutylbenzene  - Extractable
70 - 130%NC2016/12/16>C10-C16 Hydrocarbons
70 - 130%882016/12/16>C16-C21 Hydrocarbons
70 - 130%812016/12/16>C21-<C32 Hydrocarbons
80 - 120%1002016/12/16Dissolved Aluminum (Al)Matrix Spike

[DQD845-04]
BAN4795881

80 - 120%1042016/12/16Dissolved Antimony (Sb)
80 - 120%982016/12/16Dissolved Arsenic (As)
80 - 120%952016/12/16Dissolved Barium (Ba)
80 - 120%962016/12/16Dissolved Beryllium (Be)
80 - 120%1042016/12/16Dissolved Bismuth (Bi)
80 - 120%982016/12/16Dissolved Boron (B)
80 - 120%1002016/12/16Dissolved Cadmium (Cd)
80 - 120%982016/12/16Dissolved Calcium (Ca)
80 - 120%962016/12/16Dissolved Chromium (Cr)
80 - 120%962016/12/16Dissolved Cobalt (Co)
80 - 120%962016/12/16Dissolved Copper (Cu)
80 - 120%982016/12/16Dissolved Iron (Fe)
80 - 120%992016/12/16Dissolved Lead (Pb)
80 - 120%1022016/12/16Dissolved Magnesium (Mg)
80 - 120%982016/12/16Dissolved Manganese (Mn)
80 - 120%1012016/12/16Dissolved Molybdenum (Mo)
80 - 120%972016/12/16Dissolved Nickel (Ni)
80 - 120%1052016/12/16Dissolved Phosphorus (P)
80 - 120%1062016/12/16Dissolved Potassium (K)
80 - 120%972016/12/16Dissolved Selenium (Se)
80 - 120%962016/12/16Dissolved Silver (Ag)
80 - 120%992016/12/16Dissolved Sodium (Na)
80 - 120%982016/12/16Dissolved Strontium (Sr)
80 - 120%1042016/12/16Dissolved Thallium (Tl)
80 - 120%1052016/12/16Dissolved Tin (Sn)
80 - 120%982016/12/16Dissolved Titanium (Ti)
80 - 120%1062016/12/16Dissolved Uranium (U)
80 - 120%972016/12/16Dissolved Vanadium (V)
80 - 120%992016/12/16Dissolved Zinc (Zn)
70 - 130%1022016/12/161,4-DifluorobenzeneLCSASL4794011
70 - 130%1082016/12/164-Bromofluorobenzene
70 - 130%1022016/12/16D4-1,2-Dichloroethane
70 - 130%1052016/12/16Isobutylbenzene - Volatile
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%822016/12/16Benzene
70 - 130%872016/12/16Toluene
70 - 130%882016/12/16Ethylbenzene
70 - 130%882016/12/16Total Xylenes
70 - 130%992016/12/154-BromofluorobenzeneLCSSHL4794277
70 - 130%982016/12/15D4-1,2-Dichloroethane
70 - 130%1012016/12/15D8-Toluene
70 - 130%912016/12/151,1,1-Trichloroethane
70 - 130%972016/12/151,1,2,2-Tetrachloroethane
70 - 130%942016/12/151,1,2-Trichloroethane
70 - 130%972016/12/151,1-Dichloroethane
70 - 130%932016/12/151,1-Dichloroethylene
70 - 130%842016/12/151,2-Dichlorobenzene
70 - 130%912016/12/151,2-Dichloroethane
70 - 130%932016/12/151,2-Dichloropropane
70 - 130%852016/12/151,3-Dichlorobenzene
70 - 130%852016/12/151,4-Dichlorobenzene
70 - 130%912016/12/15Benzene
70 - 130%912016/12/15Bromodichloromethane
70 - 130%932016/12/15Bromoform
50 - 150%862016/12/15Bromomethane
70 - 130%882016/12/15Carbon Tetrachloride
70 - 130%872016/12/15Chlorobenzene
50 - 150%862016/12/15Chloroethane
70 - 130%902016/12/15Chloroform
50 - 150%882016/12/15Chloromethane
70 - 130%962016/12/15cis-1,2-Dichloroethylene
70 - 130%922016/12/15Dibromochloromethane
70 - 130%962016/12/15Ethylbenzene
70 - 130%992016/12/15Ethylene Dibromide
70 - 130%902016/12/15Methyl t-butyl ether (MTBE)
70 - 130%922016/12/15Methylene Chloride(Dichloromethane)
70 - 130%972016/12/15Styrene
70 - 130%952016/12/15Tetrachloroethylene
70 - 130%992016/12/15Toluene
70 - 130%902016/12/15trans-1,2-Dichloroethylene
70 - 130%932016/12/15Trichloroethylene
50 - 150%832016/12/15Vinyl Chloride
30 - 130%1232016/12/16n-Dotriacontane - ExtractableLCSKBK4794548
30 - 130%902016/12/16Isobutylbenzene  - Extractable
70 - 130%962016/12/16>C10-C16 Hydrocarbons
70 - 130%782016/12/16>C16-C21 Hydrocarbons
70 - 130%902016/12/16>C21-<C32 Hydrocarbons
80 - 120%1012016/12/16Dissolved Aluminum (Al)LCSBAN4795881
80 - 120%1032016/12/16Dissolved Antimony (Sb)
80 - 120%962016/12/16Dissolved Arsenic (As)
80 - 120%932016/12/16Dissolved Barium (Ba)
80 - 120%942016/12/16Dissolved Beryllium (Be)
80 - 120%1032016/12/16Dissolved Bismuth (Bi)
80 - 120%1002016/12/16Dissolved Boron (B)
80 - 120%962016/12/16Dissolved Cadmium (Cd)
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%982016/12/16Dissolved Calcium (Ca)
80 - 120%942016/12/16Dissolved Chromium (Cr)
80 - 120%942016/12/16Dissolved Cobalt (Co)
80 - 120%952016/12/16Dissolved Copper (Cu)
80 - 120%1012016/12/16Dissolved Iron (Fe)
80 - 120%962016/12/16Dissolved Lead (Pb)
80 - 120%1012016/12/16Dissolved Magnesium (Mg)
80 - 120%962016/12/16Dissolved Manganese (Mn)
80 - 120%1032016/12/16Dissolved Molybdenum (Mo)
80 - 120%962016/12/16Dissolved Nickel (Ni)
80 - 120%1002016/12/16Dissolved Phosphorus (P)
80 - 120%1052016/12/16Dissolved Potassium (K)
80 - 120%942016/12/16Dissolved Selenium (Se)
80 - 120%932016/12/16Dissolved Silver (Ag)
80 - 120%992016/12/16Dissolved Sodium (Na)
80 - 120%962016/12/16Dissolved Strontium (Sr)
80 - 120%1012016/12/16Dissolved Thallium (Tl)
80 - 120%1032016/12/16Dissolved Tin (Sn)
80 - 120%952016/12/16Dissolved Titanium (Ti)
80 - 120%1012016/12/16Dissolved Uranium (U)
80 - 120%932016/12/16Dissolved Vanadium (V)
80 - 120%982016/12/16Dissolved Zinc (Zn)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

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 too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B6R3168
Report Date: 2016/12/16

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE
Site#: CTC

64 MILL LAKE ROAD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Mike MacGillivray, Scientific Specialist (Inorganics)

Phil Deveau, 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.

Page 18 of 19

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Page 19 of 19



 

 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2016/12/15 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B6R3168 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 
concentration in the sample and/or duplicate was too low to permit 
a reliable RPD calculation (one or both samples < 5x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ 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 too small to permit a 
reliable recovery calculation (matrix spike concentration was less 
than 2x that of the native sample concentration). 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B705977
Received: 2017/01/11, 13:49

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2017/01/16
Report #: R4326500

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09791

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 3

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3 mATL SOP 001133TEH in Water (PIRI)

Atl. RBCA v3 mATL SOP 001183VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001133Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A3ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B705977
Received: 2017/01/11, 13:49

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE
Site#:

Report Date: 2017/01/16
Report #: R4326500

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09791

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B705977
Report Date: 2017/01/16

AECOM Canada Ltd
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4822028858382%Isobutylbenzene - Volatile

4822028105103101%D4-1,2-Dichloroethane

4822028848384%4-Bromofluorobenzene

482202810310099%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

4822387    110 (2)    105 (2)    106 (2)%n-Dotriacontane - Extractable

4822387948989%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

4822387N/A    COMMENT (1)    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

4822387N/AYesYesYesmg/LReached Baseline at C32

48206940.106.55.310mg/LModified TPH (Tier1)

48223870.100.400.330.41mg/L>C21-<C32 Hydrocarbons

48223870.0502.42.02.0mg/L>C16-C21 Hydrocarbons

48223870.0503.62.97.6mg/L>C10-C16 Hydrocarbons

48220280.0100.110.0700.076mg/LC6 - C10 (less BTEX)

48220280.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

48220280.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

48220280.0010<0.0010<0.0010<0.0010mg/LToluene

48220280.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLDUPLICATE 1MW16-01MW6UNITS

097910979109791COC Number

2017/01/11
 12:05

2017/01/11
 12:05

2017/01/11
 11:55

Sampling Date

DSW163DSW162DSW161Maxxam ID
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Maxxam Job #: B705977
Report Date: 2017/01/16

AECOM Canada Ltd
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DSW161 Collected: 2017/01/11
Sample ID: MW6

Matrix: Water
Relinquished: 2017/01/11

Received: 2017/01/11

Ashley Matheson2017/01/132017/01/124822387GC/FIDTEH in Water (PIRI)

Jackie Pia2017/01/13N/A4822028PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/01/16N/A4820694CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DSW162 Collected: 2017/01/11
Sample ID: MW16-01

Matrix: Water
Relinquished: 2017/01/11

Received: 2017/01/11

Ashley Matheson2017/01/132017/01/124822387GC/FIDTEH in Water (PIRI)

Jackie Pia2017/01/13N/A4822028PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/01/16N/A4820694CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DSW163 Collected: 2017/01/11
Sample ID: DUPLICATE 1

Matrix: Water
Relinquished: 2017/01/11

Received: 2017/01/11

Ashley Matheson2017/01/132017/01/124822387GC/FIDTEH in Water (PIRI)

Jackie Pia2017/01/13N/A4822028PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/01/16N/A4820694CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B705977
Report Date: 2017/01/16

AECOM Canada Ltd
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.3°CPackage 1

Note: Sample incorrectly preserved (or presence of headspace): 'Duplicate 1' - one of the 250 mL bottles for hydrocarbons was not preserved (it is our
PAH/PCB bottle that does not contain preservative).  The preserved container was marked as 'USE FIRST' and added preservative to the other
container on receipt at the lab.

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B705977
Report Date: 2017/01/16

AECOM Canada Ltd
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%992017/01/131,4-DifluorobenzeneMethod BlankJPA4822028
70 - 130%822017/01/134-Bromofluorobenzene
70 - 130%1022017/01/13D4-1,2-Dichloroethane
70 - 130%972017/01/13Isobutylbenzene - Volatile

mg/L<0.00102017/01/13Benzene
mg/L<0.00102017/01/13Toluene
mg/L<0.00102017/01/13Ethylbenzene
mg/L<0.00202017/01/13Total Xylenes
mg/L<0.0102017/01/13C6 - C10 (less BTEX)

30 - 130%1092017/01/13n-Dotriacontane - ExtractableMethod BlankAJS4822387
30 - 130%902017/01/13Isobutylbenzene  - Extractable

mg/L<0.0502017/01/13>C10-C16 Hydrocarbons
mg/L<0.0502017/01/13>C16-C21 Hydrocarbons
mg/L<0.102017/01/13>C21-<C32 Hydrocarbons

70 - 130%982017/01/131,4-DifluorobenzeneLCSJPA4822028
70 - 130%812017/01/134-Bromofluorobenzene
70 - 130%1012017/01/13D4-1,2-Dichloroethane
70 - 130%932017/01/13Isobutylbenzene - Volatile
70 - 130%1042017/01/13Benzene
70 - 130%1072017/01/13Toluene
70 - 130%1052017/01/13Ethylbenzene
70 - 130%1032017/01/13Total Xylenes
30 - 130%1082017/01/13n-Dotriacontane - ExtractableLCSAJS4822387
30 - 130%892017/01/13Isobutylbenzene  - Extractable
70 - 130%1032017/01/13>C10-C16 Hydrocarbons
70 - 130%862017/01/13>C16-C21 Hydrocarbons
70 - 130%1002017/01/13>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

Page 6 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B705977
Report Date: 2017/01/16

AECOM Canada Ltd
Task Order#: N/A-CTC SITE
Site#:

64 MILL LAKE RD, NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/01/11 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B705977 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B7D0352
Received: 2017/06/22, 12:57

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE-
Site#: CTC

Report Date: 2017/06/27
Report #: R4559915

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 585945-02-01

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 3

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001133TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001183VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001133Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A3ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7D0352
Received: 2017/06/22, 12:57

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC SITE-
Site#: CTC

Report Date: 2017/06/27
Report #: R4559915

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 585945-02-01

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7D0352
Report Date: 2017/06/27

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE-
Site#: CTC

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(4) VPH sample contained sediment.

(3) TEH sample contained sediment.

(2) One product in fuel oil range.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5042350    93 (4)9092%Isobutylbenzene - Volatile

5042350929492%D4-1,2-Dichloroethane

504235010110099%4-Bromofluorobenzene

504235099100100%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

504229287100    99 (3)%n-Dotriacontane - Extractable

5042292848992%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5042292N/A    COMMENT (2)    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

5042292N/AYesYesYesmg/LReached Baseline at C32

50403120.101.73.03.6mg/LModified TPH (Tier1)

50422920.100.130.150.16mg/L>C21-<C32 Hydrocarbons

50422920.0500.690.700.82mg/L>C16-C21 Hydrocarbons

50422920.0500.862.12.6mg/L>C10-C16 Hydrocarbons

50423500.0100.0340.0310.027mg/LC6 - C10 (less BTEX)

50423500.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

50423500.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

50423500.0010<0.0010<0.0010<0.0010mg/LToluene

50423500.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW16-01DUP1MW6UNITS

585945-02-01585945-02-01585945-02-01COC Number

2017/06/22
 11:00

2017/06/22
 10:55

2017/06/22
 10:50

Sampling Date

EPN217EPN216EPN215Maxxam ID
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Maxxam Job #: B7D0352
Report Date: 2017/06/27

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE-
Site#: CTC

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EPN215 Collected: 2017/06/22
Sample ID: MW6

Matrix: Water
Relinquished: 2017/06/22

Received: 2017/06/22

Marsha (Skinner) Harnum2017/06/242017/06/235042292GC/FIDTEH in Water (PIRI)

Jackie Pia2017/06/23N/A5042350PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/06/26N/A5040312CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EPN216 Collected: 2017/06/22
Sample ID: DUP1

Matrix: Water
Relinquished: 2017/06/22

Received: 2017/06/22

Marsha (Skinner) Harnum2017/06/242017/06/235042292GC/FIDTEH in Water (PIRI)

Jackie Pia2017/06/23N/A5042350PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/06/26N/A5040312CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EPN217 Collected: 2017/06/22
Sample ID: MW16-01

Matrix: Water
Relinquished: 2017/06/22

Received: 2017/06/22

Marsha (Skinner) Harnum2017/06/242017/06/235042292GC/FIDTEH in Water (PIRI)

Jackie Pia2017/06/23N/A5042350PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/06/26N/A5040312CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B7D0352
Report Date: 2017/06/27

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE-
Site#: CTC

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

11.7°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B7D0352
Report Date: 2017/06/27

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE-
Site#: CTC

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%842017/06/23n-Dotriacontane - ExtractableMethod BlankMSK5042292

30 - 130%842017/06/23Isobutylbenzene  - Extractable

mg/L<0.0502017/06/23>C10-C16 Hydrocarbons

mg/L<0.0502017/06/23>C16-C21 Hydrocarbons

mg/L<0.102017/06/23>C21-<C32 Hydrocarbons

70 - 130%992017/06/231,4-DifluorobenzeneMethod BlankJPA5042350

70 - 130%992017/06/234-Bromofluorobenzene

70 - 130%912017/06/23D4-1,2-Dichloroethane

70 - 130%952017/06/23Isobutylbenzene - Volatile

mg/L<0.00102017/06/23Benzene

mg/L<0.00102017/06/23Toluene

mg/L<0.00102017/06/23Ethylbenzene

mg/L<0.00202017/06/23Total Xylenes

mg/L<0.0102017/06/23C6 - C10 (less BTEX)

30 - 130%932017/06/23n-Dotriacontane - ExtractableLCSMSK5042292

30 - 130%852017/06/23Isobutylbenzene  - Extractable

70 - 130%932017/06/23>C10-C16 Hydrocarbons

70 - 130%912017/06/23>C16-C21 Hydrocarbons

70 - 130%1002017/06/23>C21-<C32 Hydrocarbons

70 - 130%982017/06/231,4-DifluorobenzeneLCSJPA5042350

70 - 130%982017/06/234-Bromofluorobenzene

70 - 130%922017/06/23D4-1,2-Dichloroethane

70 - 130%962017/06/23Isobutylbenzene - Volatile

70 - 130%1172017/06/23Benzene

70 - 130%1182017/06/23Toluene

70 - 130%1172017/06/23Ethylbenzene

70 - 130%1162017/06/23Total Xylenes

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B7D0352
Report Date: 2017/06/27

AECOM Canada Ltd.
Task Order#: N/A-CTC SITE-
Site#: CTC

64 MILL LAKE RD NO 2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/06/22 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7D0352 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B7G0392
Received: 2017/07/27, 16:13

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/08/02
Report #: R4627783

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-07-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 5

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001135TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001185VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001135Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A5ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7G0392
Received: 2017/07/27, 16:13

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/08/02
Report #: R4627783

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-07-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(4) VPH sample contained sediment.

(3) TEH sample contained sediment.

(2) Elevated TEH RDL(s) due to limited sample.  TEH sample decanted due to sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5095558    97 (4)    90 (4)    99 (4)    78 (4)%Isobutylbenzene - Volatile

5095558105108106110%D4-1,2-Dichloroethane

5095558999810099%4-Bromofluorobenzene

5095558103105103107%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5097856100    103 (3)    95 (2)101%n-Dotriacontane - Extractable

509785677857284%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5097856N/ANA    COMMENT (1)N/A    COMMENT (1)N/A    COMMENT (1)mg/LHydrocarbon Resemblance

5097856N/ANAYesN/AYesN/AYesmg/LReached Baseline at C32

50929890.10<0.105.40.11<0.110.102.9mg/LModified TPH (Tier1)

50978560.10<0.100.160.11<0.110.100.20mg/L>C21-<C32 Hydrocarbons

50978560.050<0.0500.800.053<0.0530.0500.64mg/L>C16-C21 Hydrocarbons

50978560.050<0.0504.40.0530.0730.0501.7mg/L>C10-C16 Hydrocarbons

50955580.010<0.0100.0920.0100.0190.0100.29mg/LC6 - C10 (less BTEX)

50955580.0020<0.0020<0.00200.0020<0.00200.00200.0041mg/LTotal Xylenes

50955580.0010<0.0010<0.00100.0010<0.00100.00100.0033mg/LEthylbenzene

50955580.0010<0.0010<0.00100.00100.0160.00100.0060mg/LToluene

50955580.0010<0.0010<0.00100.00100.00980.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW16-02MW17-03RDLMW17-02RDLMW17-01UNITS

620379-07-01620379-07-01620379-07-01620379-07-01COC Number

2017/07/27
 14:20

2017/07/27
 14:45

2017/07/27
 14:15

2017/07/27
 14:35

Sampling Date

EVG248EVG247EVG246EVG245Maxxam ID
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Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(2) VPH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5095558    84 (2)%Isobutylbenzene - Volatile

5095558109%D4-1,2-Dichloroethane

509555898%4-Bromofluorobenzene

5095558105%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5097856102%n-Dotriacontane - Extractable

509785689%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5097856N/A    COMMENT (1)mg/LHydrocarbon Resemblance

5097856N/AYesmg/LReached Baseline at C32

50929890.1011mg/LModified TPH (Tier1)

50978560.100.20mg/L>C21-<C32 Hydrocarbons

50978560.0501.5mg/L>C16-C21 Hydrocarbons

50978560.0509.0mg/L>C10-C16 Hydrocarbons

50955580.0100.086mg/LC6 - C10 (less BTEX)

50955580.0020<0.0020mg/LTotal Xylenes

50955580.0010<0.0010mg/LEthylbenzene

50955580.0010<0.0010mg/LToluene

50955580.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLDUP 1UNITS

620379-07-01COC Number

2017/07/27
 14:45

Sampling Date

EVG249Maxxam ID
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Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVG245 Collected: 2017/07/27
Sample ID: MW17-01

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Thea Holland2017/07/29N/A5095558PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5092989CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVG246 Collected: 2017/07/27
Sample ID: MW17-02

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Thea Holland2017/07/29N/A5095558PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5092989CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVG247 Collected: 2017/07/27
Sample ID: MW17-03

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Thea Holland2017/07/29N/A5095558PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5092989CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVG248 Collected: 2017/07/27
Sample ID: MW16-02

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Thea Holland2017/07/29N/A5095558PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5092989CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVG249 Collected: 2017/07/27
Sample ID: DUP 1

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Thea Holland2017/07/29N/A5095558PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5092989CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.

Page 6 of 9

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1032017/07/291,4-DifluorobenzeneMethod BlankTHL5095558

70 - 130%1002017/07/294-Bromofluorobenzene

70 - 130%1042017/07/29D4-1,2-Dichloroethane

70 - 130%1032017/07/29Isobutylbenzene - Volatile

mg/L<0.00102017/07/29Benzene

mg/L<0.00102017/07/29Toluene

mg/L<0.00102017/07/29Ethylbenzene

mg/L<0.00202017/07/29Total Xylenes

mg/L<0.0102017/07/29C6 - C10 (less BTEX)

30 - 130%902017/08/01n-Dotriacontane - ExtractableMethod BlankBCD5097856

30 - 130%712017/08/01Isobutylbenzene  - Extractable

mg/L<0.0502017/08/01>C10-C16 Hydrocarbons

mg/L<0.0502017/08/01>C16-C21 Hydrocarbons

mg/L<0.102017/08/01>C21-<C32 Hydrocarbons

70 - 130%1022017/07/291,4-DifluorobenzeneLCSTHL5095558

70 - 130%992017/07/294-Bromofluorobenzene

70 - 130%1042017/07/29D4-1,2-Dichloroethane

70 - 130%1082017/07/29Isobutylbenzene - Volatile

70 - 130%1062017/07/29Benzene

70 - 130%1132017/07/29Toluene

70 - 130%1182017/07/29Ethylbenzene

70 - 130%1172017/07/29Total Xylenes

30 - 130%1022017/08/01n-Dotriacontane - ExtractableLCSBCD5097856

30 - 130%842017/08/01Isobutylbenzene  - Extractable

70 - 130%922017/08/01>C10-C16 Hydrocarbons

70 - 130%842017/08/01>C16-C21 Hydrocarbons

70 - 130%1022017/08/01>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B7G0392
Report Date: 2017/08/02

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/07/27 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7G0392 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B7G0881
Received: 2017/07/27, 16:13

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/08/04
Report #: R4632318

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-06-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 4

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001134TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001184VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001134Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A4ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7G0881
Received: 2017/07/27, 16:13

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/08/04
Report #: R4632318

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 620379-06-01

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7G0881
Report Date: 2017/08/04

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) VPH sample contained sediment.

(2) Elevated TEH RDL(s) due to limited sample.  TEH sample decanted due to sediment.

(1) TEH sample contained sediment.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

50981518283    83 (3)    86 (3)    87 (3)%Isobutylbenzene - Volatile

50981519191939393%D4-1,2-Dichloroethane

50981519392939394%4-Bromofluorobenzene

509815110010010110099%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

509785610291    101 (2)    94 (1)%n-Dotriacontane - Extractable

509785676717577%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5097856N/ANANAN/ANAN/ANAmg/LHydrocarbon Resemblance

5097856N/ANANAN/ANAN/ANAmg/LReached Baseline at C32

50950680.10<0.10<0.100.11<0.110.10<0.10mg/LModified TPH (Tier1)

50978560.10<0.10<0.100.11<0.110.10<0.10mg/L>C21-<C32 Hydrocarbons

50978560.050<0.050<0.0500.057<0.0570.050<0.050mg/L>C16-C21 Hydrocarbons

50978560.050<0.050<0.0500.057<0.0570.050<0.050mg/L>C10-C16 Hydrocarbons

50981510.010<0.010<0.0100.010<0.0100.010<0.010<0.010mg/LC6 - C10 (less BTEX)

50981510.0020<0.0020<0.00200.0020<0.00200.0020<0.0020<0.0020mg/LTotal Xylenes

50981510.0010<0.0010<0.00100.0010<0.00100.0010<0.0010<0.0010mg/LEthylbenzene

50981510.0010<0.0010<0.00100.0010<0.00100.0010<0.0010<0.0010mg/LToluene

50981510.0010<0.0010<0.00100.0010<0.00100.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW2MW16-03RDLMW17-05RDL
MW17-04
Lab-Dup

MW17-04UNITS

620379-06-01620379-06-01620379-06-01620379-06-01620379-06-01COC Number

2017/07/27
 13:30

2017/07/27
 13:50

2017/07/27
 13:45

2017/07/27
 13:40

2017/07/27
 13:40

Sampling Date

EVI939EVI938EVI937EVI936EVI936Maxxam ID
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Maxxam Job #: B7G0881
Report Date: 2017/08/04

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVI936 Collected: 2017/07/27
Sample ID: MW17-04

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Michelle Shearer2017/08/01N/A5098151PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5095068CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVI936 Dup Collected: 2017/07/27
Sample ID: MW17-04

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Michelle Shearer2017/08/01N/A5098151PTGC/MSVPH in Water (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVI937 Collected: 2017/07/27
Sample ID: MW17-05

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Michelle Shearer2017/08/01N/A5098151PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5095068CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVI938 Collected: 2017/07/27
Sample ID: MW16-03

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Michelle Shearer2017/08/01N/A5098151PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5095068CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: EVI939 Collected: 2017/07/27
Sample ID: MW2

Matrix: Water
Relinquished: 2017/07/27

Received: 2017/07/27

Brittany Matthews2017/08/012017/07/315097856GC/FIDTEH in Water (PIRI)

Michelle Shearer2017/08/01N/A5098151PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/08/02N/A5095068CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B7G0881
Report Date: 2017/08/04

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B7G0881
Report Date: 2017/08/04

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%902017/08/01n-Dotriacontane - ExtractableMethod BlankBCD5097856

30 - 130%712017/08/01Isobutylbenzene  - Extractable

mg/L<0.0502017/08/01>C10-C16 Hydrocarbons

mg/L<0.0502017/08/01>C16-C21 Hydrocarbons

mg/L<0.102017/08/01>C21-<C32 Hydrocarbons

70 - 130%1012017/08/011,4-DifluorobenzeneMethod BlankMS35098151

70 - 130%932017/08/014-Bromofluorobenzene

70 - 130%932017/08/01D4-1,2-Dichloroethane

70 - 130%852017/08/01Isobutylbenzene - Volatile

mg/L<0.00102017/08/01Benzene

mg/L<0.00102017/08/01Toluene

mg/L<0.00102017/08/01Ethylbenzene

mg/L<0.00202017/08/01Total Xylenes

mg/L<0.0102017/08/01C6 - C10 (less BTEX)

40%NC2017/08/01BenzeneRPD [EVI936-02]MS35098151

40%NC2017/08/01Toluene

40%NC2017/08/01Ethylbenzene

40%NC2017/08/01Total Xylenes

40%NC2017/08/01C6 - C10 (less BTEX)

70 - 130%992017/08/011,4-DifluorobenzeneMatrix Spike [EVI937-02]MS35098151

70 - 130%952017/08/014-Bromofluorobenzene

70 - 130%922017/08/01D4-1,2-Dichloroethane

70 - 130%     86 (1)2017/08/01Isobutylbenzene - Volatile

70 - 130%1092017/08/01Benzene

70 - 130%1112017/08/01Toluene

70 - 130%1112017/08/01Ethylbenzene

70 - 130%1102017/08/01Total Xylenes

30 - 130%1022017/08/01n-Dotriacontane - ExtractableLCSBCD5097856

30 - 130%842017/08/01Isobutylbenzene  - Extractable

70 - 130%922017/08/01>C10-C16 Hydrocarbons

70 - 130%842017/08/01>C16-C21 Hydrocarbons

70 - 130%1022017/08/01>C21-<C32 Hydrocarbons

70 - 130%1002017/08/011,4-DifluorobenzeneLCSMS35098151

70 - 130%942017/08/014-Bromofluorobenzene

70 - 130%912017/08/01D4-1,2-Dichloroethane

70 - 130%862017/08/01Isobutylbenzene - Volatile

70 - 130%1162017/08/01Benzene

70 - 130%1122017/08/01Toluene

70 - 130%1112017/08/01Ethylbenzene

70 - 130%1102017/08/01Total Xylenes

(1) VPH sample contained sediment.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7G0881
Report Date: 2017/08/04

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD. NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/07/27 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7G0881 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 
concentration in the sample and/or duplicate was too low to permit a 
reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B7K5372
Received: 2017/09/20, 12:18

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/09/22
Report #: R4726729

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 629742-01-01

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 4

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001134TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001184VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001134Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A4ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7K5372
Received: 2017/09/20, 12:18

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: CTC

Report Date: 2017/09/22
Report #: R4726729

Version: 1 - Final

Attention:Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 629742-01-01

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Project Manager - Bedford
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Maxxam Job #: B7K5372
Report Date: 2017/09/22

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) TEH sample contained sediment.

(2) One product in fuel oil range.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5173497877710189%Isobutylbenzene - Volatile

5173497102102101101%D4-1,2-Dichloroethane

517349710198101102%4-Bromofluorobenzene

5173497105104104104%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5174989    122 (3)    121 (3)    128 (3)    110 (3)%n-Dotriacontane - Extractable

5174989112929797%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5174989N/A    COMMENT (1)    COMMENT (1)    COMMENT (2)    COMMENT (1)mg/LHydrocarbon Resemblance

5174989N/AYesYesYesYesmg/LReached Baseline at C32

51727110.10276.90.1621mg/LModified TPH (Tier1)

51749890.101.60.20<0.101.0mg/L>C21-<C32 Hydrocarbons

51749890.0506.81.10.0664.8mg/L>C16-C21 Hydrocarbons

51749890.050195.50.08714mg/L>C10-C16 Hydrocarbons

51734970.0100.120.0610.0100.14mg/LC6 - C10 (less BTEX)

51734970.0020<0.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

51734970.00100.0011<0.0010<0.00100.0013mg/LEthylbenzene

51734970.0010<0.0010<0.00100.012<0.0010mg/LToluene

51734970.0010<0.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLDUPLICATEMW17-03MW17-02MW17-01UNITS

629742-01-01629742-01-01629742-01-01629742-01-01COC Number

2017/09/20
 10:10

2017/09/20
 10:30

2017/09/20
 10:50

2017/09/20
 10:10

Sampling Date

FDV405FDV404FDV403FDV402Maxxam ID
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Maxxam Job #: B7K5372
Report Date: 2017/09/22

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FDV402 Collected: 2017/09/20
Sample ID: MW17-01

Matrix: Water
Relinquished: 2017/09/20

Received: 2017/09/20

Brittany Matthews2017/09/212017/09/215174989GC/FIDTEH in Water (PIRI)

Jackie Pia2017/09/22N/A5173497PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/09/22N/A5172711CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FDV403 Collected: 2017/09/20
Sample ID: MW17-02

Matrix: Water
Relinquished: 2017/09/20

Received: 2017/09/20

Brittany Matthews2017/09/212017/09/215174989GC/FIDTEH in Water (PIRI)

Jackie Pia2017/09/21N/A5173497PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/09/22N/A5172711CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FDV404 Collected: 2017/09/20
Sample ID: MW17-03

Matrix: Water
Relinquished: 2017/09/20

Received: 2017/09/20

Brittany Matthews2017/09/212017/09/215174989GC/FIDTEH in Water (PIRI)

Jackie Pia2017/09/22N/A5173497PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/09/22N/A5172711CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FDV405 Collected: 2017/09/20
Sample ID: DUPLICATE

Matrix: Water
Relinquished: 2017/09/20

Received: 2017/09/20

Brittany Matthews2017/09/212017/09/215174989GC/FIDTEH in Water (PIRI)

Jackie Pia2017/09/22N/A5173497PTGC/MSVPH in Water (PIRI)

Automated Statchk2017/09/22N/A5172711CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B7K5372
Report Date: 2017/09/22

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

11.0°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B7K5372
Report Date: 2017/09/22

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1022017/09/211,4-DifluorobenzeneMethod BlankJPA5173497

70 - 130%1012017/09/214-Bromofluorobenzene

70 - 130%982017/09/21D4-1,2-Dichloroethane

70 - 130%992017/09/21Isobutylbenzene - Volatile

mg/L<0.00102017/09/21Benzene

mg/L<0.00102017/09/21Toluene

mg/L<0.00102017/09/21Ethylbenzene

mg/L<0.00202017/09/21Total Xylenes

mg/L<0.0102017/09/21C6 - C10 (less BTEX)

30 - 130%1282017/09/21n-Dotriacontane - ExtractableMethod BlankBCD5174989

30 - 130%932017/09/21Isobutylbenzene  - Extractable

mg/L<0.0502017/09/21>C10-C16 Hydrocarbons

mg/L<0.0502017/09/21>C16-C21 Hydrocarbons

mg/L<0.102017/09/21>C21-<C32 Hydrocarbons

70 - 130%1022017/09/211,4-DifluorobenzeneLCSJPA5173497

70 - 130%992017/09/214-Bromofluorobenzene

70 - 130%992017/09/21D4-1,2-Dichloroethane

70 - 130%1042017/09/21Isobutylbenzene - Volatile

70 - 130%1122017/09/21Benzene

70 - 130%1092017/09/21Toluene

70 - 130%1092017/09/21Ethylbenzene

70 - 130%1082017/09/21Total Xylenes

30 - 130%1282017/09/21n-Dotriacontane - ExtractableLCSBCD5174989

30 - 130%892017/09/21Isobutylbenzene  - Extractable

70 - 130%762017/09/21>C10-C16 Hydrocarbons

70 - 130%712017/09/21>C16-C21 Hydrocarbons

70 - 130%832017/09/21>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B7K5372
Report Date: 2017/09/22

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: CTC

64 MILL LAKE RD., NO 2. HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2017/09/20 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B7K5372 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B857359
Received: 2018/03/14, 16:03

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC-
Site#: CTC

Report Date: 2018/03/20
Report #: R5047746

Version: 1 - Final

Attention: Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-18-01

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 6

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001136TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001186VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001136Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A6ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Page 1 of 10

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



MAXXAM JOB #: B857359
Received: 2018/03/14, 16:03

CERTIFICATE OF ANALYSIS

Task Order#: N/A-CTC-
Site#: CTC

Report Date: 2018/03/20
Report #: R5047746

Version: 1 - Final

Attention: Tim Bachiu

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 577838-18-01

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Senior Project Manager
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Key Account Specialist
20 Mar 2018 16:23:08



Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) VPH sample contained sediment.

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5446206    96 (3)89    92 (3)%Isobutylbenzene - Volatile

5446206969797%D4-1,2-Dichloroethane

5446206989898%4-Bromofluorobenzene

5446206102104101%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5441957    104 (2)    104 (2)    106 (2)%n-Dotriacontane - Extractable

5441957869394%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5441957N/A    COMMENT (1)    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

5441957N/AYesYesYesmg/LReached Baseline at C32

54404770.100.295.31.0mg/LModified TPH (Tier1)

54419570.10<0.100.34<0.10mg/L>C21-<C32 Hydrocarbons

54419570.0500.131.40.18mg/L>C16-C21 Hydrocarbons

54419570.0500.153.60.82mg/L>C10-C16 Hydrocarbons

54462060.010<0.0100.0500.021mg/LC6 - C10 (less BTEX)

54462060.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

54462060.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

54462060.0010<0.0010<0.0010<0.0010mg/LToluene

54462060.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW16-01-04-20180314MW17-01-04-20180314MW17-03-04-20180314UNITS

577838-18-01577838-18-01577838-18-01COC Number

2018/03/14
 14:35

2018/03/14
 14:25

2018/03/14
 14:20

Sampling Date

GGI776GGI775GGI774Maxxam ID
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) VPH sample contained sediment.

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5446206100    87 (3)    95 (3)%Isobutylbenzene - Volatile

5446206969896%D4-1,2-Dichloroethane

5446206999898%4-Bromofluorobenzene

5446206102104102%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5441957107    107 (2)    105 (2)%n-Dotriacontane - Extractable

5441957829585%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5441957N/ANA    COMMENT (1)NAmg/LHydrocarbon Resemblance

5441957N/ANAYesNAmg/LReached Baseline at C32

54404770.10<0.106.1<0.10mg/LModified TPH (Tier1)

54419570.10<0.100.38<0.10mg/L>C21-<C32 Hydrocarbons

54419570.050<0.0501.5<0.050mg/L>C16-C21 Hydrocarbons

54419570.050<0.0504.1<0.050mg/L>C10-C16 Hydrocarbons

54462060.010<0.0100.066<0.010mg/LC6 - C10 (less BTEX)

54462060.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

54462060.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

54462060.0010<0.0010<0.0010<0.0010mg/LToluene

54462060.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLTRIP BLANKDUP1-04-20180314MW17-02-04-20180314UNITS

577838-18-01577838-18-01577838-18-01COC Number

2018/03/14
 14:50

2018/03/14
 14:30

2018/03/14
 14:45

Sampling Date

GGI779GGI778GGI777Maxxam ID
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI774 Collected: 2018/03/14
Sample ID: MW17-03-04-20180314

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI775 Collected: 2018/03/14
Sample ID: MW17-01-04-20180314

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI776 Collected: 2018/03/14
Sample ID: MW16-01-04-20180314

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI777 Collected: 2018/03/14
Sample ID: MW17-02-04-20180314

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI778 Collected: 2018/03/14
Sample ID: DUP1-04-20180314

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GGI779 Collected: 2018/03/14
Sample ID: TRIP BLANK

Matrix: Water
Relinquished: 2018/03/14

Received: 2018/03/14

Marley Gidney2018/03/162018/03/155441957GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/03/19N/A5446206PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/03/20N/A5440477CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.0°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%972018/03/15n-Dotriacontane - ExtractableMethod BlankMGN5441957

30 - 130%802018/03/15Isobutylbenzene  - Extractable

mg/L<0.0502018/03/15>C10-C16 Hydrocarbons

mg/L<0.0502018/03/15>C16-C21 Hydrocarbons

mg/L<0.102018/03/15>C21-<C32 Hydrocarbons

70 - 130%1022018/03/191,4-DifluorobenzeneMethod BlankMS35446206

70 - 130%972018/03/194-Bromofluorobenzene

70 - 130%952018/03/19D4-1,2-Dichloroethane

70 - 130%942018/03/19Isobutylbenzene - Volatile

mg/L<0.00102018/03/19Benzene

mg/L<0.00102018/03/19Toluene

mg/L<0.00102018/03/19Ethylbenzene

mg/L<0.00202018/03/19Total Xylenes

mg/L<0.0102018/03/19C6 - C10 (less BTEX)

30 - 130%1042018/03/15n-Dotriacontane - ExtractableLCSMGN5441957

30 - 130%802018/03/15Isobutylbenzene  - Extractable

70 - 130%912018/03/15>C10-C16 Hydrocarbons

70 - 130%902018/03/15>C16-C21 Hydrocarbons

70 - 130%1092018/03/15>C21-<C32 Hydrocarbons

70 - 130%1022018/03/191,4-DifluorobenzeneLCSMS35446206

70 - 130%962018/03/194-Bromofluorobenzene

70 - 130%952018/03/19D4-1,2-Dichloroethane

70 - 130%932018/03/19Isobutylbenzene - Volatile

70 - 130%862018/03/19Benzene

70 - 130%902018/03/19Toluene

70 - 130%912018/03/19Ethylbenzene

70 - 130%902018/03/19Total Xylenes

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B857359
Report Date: 2018/03/20

AECOM Canada Ltd.
Task Order#: N/A-CTC-
Site#: CTC

64 MILL LAKE RD. NO. 2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/03/14 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B857359 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☒ ☐ ☐  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B8D4780
Received: 2018/06/05, 15:30

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2018/06/13
Report #: R5236274

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60549588
Your C.O.C. #: 666563-02-01

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 2

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001132TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001182VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001132Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A2ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B8D4780
Received: 2018/06/05, 15:30

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2018/06/13
Report #: R5236274

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60549588
Your C.O.C. #: 666563-02-01

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Senior Project Manager
Email: kmackay@maxxam.ca
Phone# (902)420-0203 Ext:294
==================================================================== 
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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Sara Mason
Project Manager
13 Jun 2018 17:03:31



Maxxam Job #: B8D4780
Report Date: 2018/06/13

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Project #: 60549588

RBCA HYDROCARBONS IN WATER (WATER)

(4) VPH sample contained sediment.

(3) Elevated TEH RDL(s) due to limited sample.  TEH sample decanted due to sediment.

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5566622    84 (4)    79 (4)%Isobutylbenzene - Volatile

55666229494%D4-1,2-Dichloroethane

5566622100100%4-Bromofluorobenzene

55666229999%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5577835    112 (3)    110 (2)%n-Dotriacontane - Extractable

5577835102100%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5577835N/A    COMMENT (1)N/A    COMMENT (1)mg/LHydrocarbon Resemblance

5577835N/AYesN/AYesmg/LReached Baseline at C32

55639030.114.20.108.2mg/LModified TPH (Tier1)

55778350.11<0.110.100.50mg/L>C21-<C32 Hydrocarbons

55778350.0530.700.0502.2mg/L>C16-C21 Hydrocarbons

55778350.0533.40.0505.4mg/L>C10-C16 Hydrocarbons

55666220.0100.0420.0100.054mg/LC6 - C10 (less BTEX)

55666220.0020<0.00200.0020<0.0020mg/LTotal Xylenes

55666220.0010<0.00100.0010<0.0010mg/LEthylbenzene

55666220.0010<0.00100.0010<0.0010mg/LToluene

55666220.0010<0.00100.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW17-03-04-20180605RDLMW17-01-04-20180605UNITS

666563-02-01666563-02-01COC Number

2018/06/05
 11:45

2018/06/05
 11:35

Sampling Date

GWJ217GWJ216Maxxam ID
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Maxxam Job #: B8D4780
Report Date: 2018/06/13

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Project #: 60549588

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GWJ216 Collected: 2018/06/05
Sample ID: MW17-01-04-20180605

Matrix: Water
Relinquished: 2018/06/05

Received: 2018/06/05

Marley Gidney2018/06/132018/06/135577835GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/06/08N/A5566622PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/06/13N/A5563903CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GWJ217 Collected: 2018/06/05
Sample ID: MW17-03-04-20180605

Matrix: Water
Relinquished: 2018/06/05

Received: 2018/06/05

Marley Gidney2018/06/132018/06/135577835GC/FIDTEH in Water (PIRI)

Michelle Shearer2018/06/08N/A5566622PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/06/13N/A5563903CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B8D4780
Report Date: 2018/06/13

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Project #: 60549588

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

11.0°CPackage 1

Note: Temperature > 10 C - Sameday submission with average temperature upon receipt >10°C with no attempt to cool.  Analysis proceeded.

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B8D4780
Report Date: 2018/06/13

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Project #: 60549588

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%962018/06/071,4-DifluorobenzeneMethod BlankMS35566622

70 - 130%1022018/06/074-Bromofluorobenzene

70 - 130%902018/06/07D4-1,2-Dichloroethane

70 - 130%972018/06/07Isobutylbenzene - Volatile

mg/L<0.00102018/06/07Benzene

mg/L<0.00102018/06/07Toluene

mg/L<0.00102018/06/07Ethylbenzene

mg/L<0.00202018/06/07Total Xylenes

mg/L<0.0102018/06/07C6 - C10 (less BTEX)

70 - 130%1072018/06/13n-Dotriacontane - ExtractableMethod BlankMGN5577835

70 - 130%952018/06/13Isobutylbenzene  - Extractable

mg/L<0.0502018/06/13>C10-C16 Hydrocarbons

mg/L<0.0502018/06/13>C16-C21 Hydrocarbons

mg/L<0.102018/06/13>C21-<C32 Hydrocarbons

70 - 130%952018/06/071,4-DifluorobenzeneLCSMS35566622

70 - 130%1012018/06/074-Bromofluorobenzene

70 - 130%912018/06/07D4-1,2-Dichloroethane

70 - 130%1022018/06/07Isobutylbenzene - Volatile

70 - 130%1132018/06/07Benzene

70 - 130%1142018/06/07Toluene

70 - 130%1142018/06/07Ethylbenzene

70 - 130%1132018/06/07Total Xylenes

70 - 130%1182018/06/13n-Dotriacontane - ExtractableLCSMGN5577835

70 - 130%952018/06/13Isobutylbenzene  - Extractable

70 - 130%902018/06/13>C10-C16 Hydrocarbons

70 - 130%872018/06/13>C16-C21 Hydrocarbons

70 - 130%1042018/06/13>C21-<C32 Hydrocarbons

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.
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Maxxam Job #: B8D4780
Report Date: 2018/06/13

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

64 MILL LAKE ROAD, NO.2, HUBBARDS, NSSite Location:

Project #: 60549588

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/06/05 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B8D4780 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B8K1764
Received: 2018/08/08, 16:39

CERTIFICATE OF ANALYSIS

Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

Report Date: 2018/08/16
Report #: R5358489

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09868

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Sample Matrix: Soil
# Samples Received: 5

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001115TEH in Soil (PIRI) (1)

OMOE Handbook 1983 mATL SOP 000015Moisture

N/AATL SOP 001115Double water wash (soil)

EPA 3630C R3 mATL SOP 001115Silica Gel Clean-up (Soil)

Atl. RBCA v3.1 mN/A5ModTPH (T1) Calc. for Soil

Atl. RBCA v3.1 mATL SOP 001195VPH in Soil (PIRI) - Field Preserved (2)

Sample Matrix: Water
# Samples Received: 2

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001132TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001182VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001132Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A2ModTPH (T1) Calc. for Water

Remarks:
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MAXXAM JOB #: B8K1764
Received: 2018/08/08, 16:39

CERTIFICATE OF ANALYSIS

Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

Report Date: 2018/08/16
Report #: R5358489

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09868

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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.
(2) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Sara Mason
Project Manager
16 Aug 2018 10:32:25



Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567794191567794195%D4-1,2-Dichloroethane

56779411015677941103%4-Bromofluorobenzene

567794194567794198%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

56779411195677941124%Isobutylbenzene - Volatile

567520887%n-Dotriacontane - Extractable

567520882%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5675208N/ANAmg/kgHydrocarbon Resemblance

5675208N/ANAmg/kgReached Baseline at C32

567049215<15mg/kgModified TPH (Tier1)

567520815<15mg/kg>C21-<C32 Hydrocarbons

567520810<10mg/kg>C16-C21 Hydrocarbons

567520810<10mg/kg>C10-C16 Hydrocarbons

56779412.5<2.556779412.5<2.5mg/kgC6 - C10 (less BTEX)

56779410.050<0.05056779410.050<0.050mg/kgTotal Xylenes

56779410.025<0.02556779410.025<0.025mg/kgEthylbenzene

56779410.025<0.02556779410.025<0.025mg/kgToluene

56779410.025<0.02556779410.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

56707501.08.956707501.09.0%Moisture

Inorganics

QC BatchRDL
EX01-N01-0.25-0.75

Lab-Dup
QC BatchRDLEX01-N01-0.25-0.75UNITS

0986809868COC Number

2018/08/07
 10:30

2018/08/07
 10:30

Sampling Date

HKT286HKT286Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

(3) VPH samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

(2) One product in fuel oil range.  Lube oil fraction.

(1) Possible lube oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567794192869897%D4-1,2-Dichloroethane

567794110093105108%4-Bromofluorobenzene

5677941948999100%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

567794188    107 (3)112109%Isobutylbenzene - Volatile

567520884998587%n-Dotriacontane - Extractable

567520890868284%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5675208N/A    COMMENT (2)    COMMENT (1)NANAmg/kgHydrocarbon Resemblance

5675208N/AYesYesNANAmg/kgReached Baseline at C32

567049215130021<15<15mg/kgModified TPH (Tier1)

56752081552021<15<15mg/kg>C21-<C32 Hydrocarbons

567520810220<10<10<10mg/kg>C16-C21 Hydrocarbons

567520810480<10<10<10mg/kg>C10-C16 Hydrocarbons

56779412.539<2.5<2.5<2.5mg/kgC6 - C10 (less BTEX)

56779410.0500.11<0.050<0.050<0.050mg/kgTotal Xylenes

56779410.025<0.025<0.025<0.025<0.025mg/kgEthylbenzene

56779410.025<0.025<0.025<0.025<0.025mg/kgToluene

56779410.025<0.025<0.025<0.025<0.025mg/kgBenzene

Petroleum Hydrocarbons

56707501.015108.48.6%Moisture

Inorganics

QC BatchRDLEX01-BS01-1.0EX01-S01-0.25-0.75EX01-W01-0.25-0.75EX01-E01-0.25-0.75UNITS

09868098680986809868COC Number

2018/08/07
 12:30

2018/08/07
 12:00

2018/08/07
 11:30

2018/08/07
 11:00

Sampling Date

HKT290HKT289HKT288HKT287Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567520879%n-Dotriacontane - Extractable

567520888%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

567520815450mg/kg>C21-<C32 Hydrocarbons

567520810190mg/kg>C16-C21 Hydrocarbons

567520810410mg/kg>C10-C16 Hydrocarbons

Petroleum Hydrocarbons

QC BatchRDL
EX01-BS01-1.0

Lab-Dup
UNITS

09868COC Number

2018/08/07
 12:30

Sampling Date

HKT290Maxxam ID

Page 5 of 13

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

567299110099%Isobutylbenzene - Volatile

56729919898%D4-1,2-Dichloroethane

56729919797%4-Bromofluorobenzene

5672991100101%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5678141    111 (2)    115 (2)%n-Dotriacontane - Extractable

5678141106108%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5678141N/A    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

5678141N/AYesYesmg/LReached Baseline at C32

56705730.101.16.0mg/LModified TPH (Tier1)

56781410.10<0.100.39mg/L>C21-<C32 Hydrocarbons

56781410.0500.201.6mg/L>C16-C21 Hydrocarbons

56781410.0500.934.0mg/L>C10-C16 Hydrocarbons

56729910.010<0.010<0.010mg/LC6 - C10 (less BTEX)

56729910.0020<0.0020<0.0020mg/LTotal Xylenes

56729910.0010<0.0010<0.0010mg/LEthylbenzene

56729910.0010<0.0010<0.0010mg/LToluene

56729910.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDLMW17-03MW17-01UNITS

0986809868COC Number

2018/08/07
 14:00

2018/08/07
 13:00

Sampling Date

HKT292HKT291Maxxam ID
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT286 Collected: 2018/08/07
Sample ID: EX01-N01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT286 Dup Collected: 2018/08/07
Sample ID: EX01-N01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Selina Dunbar2018/08/10N/A5670750BALMoisture

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT287 Collected: 2018/08/07
Sample ID: EX01-E01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT288 Collected: 2018/08/07
Sample ID: EX01-W01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT289 Collected: 2018/08/07
Sample ID: EX01-S01-0.25-0.75

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT290 Collected: 2018/08/07
Sample ID: EX01-BS01-1.0

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

Selina Dunbar2018/08/10N/A5670750BALMoisture

Automated Statchk2018/08/15N/A5670492CALCModTPH (T1) Calc. for Soil

Shawn Helmkay2018/08/14N/A5677941PTGC/MSVPH in Soil (PIRI) - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT290 Dup Collected: 2018/08/07
Sample ID: EX01-BS01-1.0

Matrix: Soil
Relinquished: 2018/08/08

Received: 2018/08/08

Marsha (Skinner) Harnum2018/08/142018/08/115675208GC/FIDTEH in Soil (PIRI)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT291 Collected: 2018/08/07
Sample ID: MW17-01

Matrix: Water
Relinquished: 2018/08/08

Received: 2018/08/08

Michelle Shearer2018/08/142018/08/145678141GC/FIDTEH in Water (PIRI)

Thea Holland2018/08/11N/A5672991PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/08/15N/A5670573CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: HKT292 Collected: 2018/08/07
Sample ID: MW17-03

Matrix: Water
Relinquished: 2018/08/08

Received: 2018/08/08

Michelle Shearer2018/08/142018/08/145678141GC/FIDTEH in Water (PIRI)

Thea Holland2018/08/11N/A5672991PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/08/15N/A5670573CALCModTPH (T1) Calc. for Water
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Note: Insufficient number of bottles- MW17-01 and MW17-03 - only 3x40ml vials received for RBCA. Proceeded with analysis.
Double water wash and silica gel clean-up performed on soil extracts.
Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1022018/08/111,4-DifluorobenzeneMethod BlankTHL5672991

70 - 130%982018/08/114-Bromofluorobenzene

70 - 130%972018/08/11D4-1,2-Dichloroethane

70 - 130%1132018/08/11Isobutylbenzene - Volatile

mg/L<0.00102018/08/11Benzene

mg/L<0.00102018/08/11Toluene

mg/L<0.00102018/08/11Ethylbenzene

mg/L<0.00202018/08/11Total Xylenes

mg/L<0.0102018/08/11C6 - C10 (less BTEX)

60 - 130%882018/08/14n-Dotriacontane - ExtractableMethod BlankMSK5675208

60 - 130%792018/08/14Isobutylbenzene  - Extractable

mg/kg<102018/08/14>C10-C16 Hydrocarbons

mg/kg<102018/08/14>C16-C21 Hydrocarbons

mg/kg<152018/08/14>C21-<C32 Hydrocarbons

60 - 140%852018/08/141,4-DifluorobenzeneMethod BlankSHL5677941

60 - 140%882018/08/144-Bromofluorobenzene

60 - 140%822018/08/14D4-1,2-Dichloroethane

60 - 130%832018/08/14Isobutylbenzene - Volatile

mg/kg<0.0252018/08/14Benzene

mg/kg<0.0252018/08/14Toluene

mg/kg<0.0252018/08/14Ethylbenzene

mg/kg<0.0502018/08/14Total Xylenes

mg/kg<2.52018/08/14C6 - C10 (less BTEX)

70 - 130%1072018/08/14n-Dotriacontane - ExtractableMethod BlankMS35678141

70 - 130%1022018/08/14Isobutylbenzene  - Extractable

mg/L<0.0502018/08/14>C10-C16 Hydrocarbons

mg/L<0.0502018/08/14>C16-C21 Hydrocarbons

mg/L<0.102018/08/14>C21-<C32 Hydrocarbons

25%1.12018/08/10MoistureRPD [HKT286-01]SDN5670750

50%NC2018/08/14BenzeneRPD [HKT286-02]SHL5677941

50%NC2018/08/14Toluene

50%NC2018/08/14Ethylbenzene

50%NC2018/08/14Total Xylenes

50%NC2018/08/14C6 - C10 (less BTEX)

50%162018/08/14>C10-C16 HydrocarbonsRPD [HKT290-01]MSK5675208

50%172018/08/14>C16-C21 Hydrocarbons

50%152018/08/14>C21-<C32 Hydrocarbons

60 - 130%802018/08/14n-Dotriacontane - ExtractableMatrix Spike [HKT290-01]MSK5675208

60 - 130%862018/08/14Isobutylbenzene  - Extractable

30 - 130%NC2018/08/14>C10-C16 Hydrocarbons

30 - 130%702018/08/14>C16-C21 Hydrocarbons

30 - 130%NC2018/08/14>C21-<C32 Hydrocarbons

60 - 140%922018/08/141,4-DifluorobenzeneMatrix Spike [HKT286-02]SHL5677941

60 - 140%982018/08/144-Bromofluorobenzene

60 - 140%872018/08/14D4-1,2-Dichloroethane

60 - 130%1252018/08/14Isobutylbenzene - Volatile

60 - 130%932018/08/14Benzene

60 - 130%932018/08/14Toluene

60 - 130%962018/08/14Ethylbenzene

60 - 130%942018/08/14Total Xylenes

70 - 130%1032018/08/111,4-DifluorobenzeneLCSTHL5672991
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%962018/08/114-Bromofluorobenzene

70 - 130%1072018/08/11D4-1,2-Dichloroethane

70 - 130%1012018/08/11Isobutylbenzene - Volatile

70 - 130%1132018/08/11Benzene

70 - 130%1102018/08/11Toluene

70 - 130%1052018/08/11Ethylbenzene

70 - 130%1062018/08/11Total Xylenes

60 - 130%862018/08/14n-Dotriacontane - ExtractableLCSMSK5675208

60 - 130%842018/08/14Isobutylbenzene  - Extractable

60 - 130%942018/08/14>C10-C16 Hydrocarbons

60 - 130%892018/08/14>C16-C21 Hydrocarbons

60 - 130%952018/08/14>C21-<C32 Hydrocarbons

60 - 140%762018/08/141,4-DifluorobenzeneLCSSHL5677941

60 - 140%792018/08/144-Bromofluorobenzene

60 - 140%732018/08/14D4-1,2-Dichloroethane

60 - 130%772018/08/14Isobutylbenzene - Volatile

60 - 140%782018/08/14Benzene

60 - 140%842018/08/14Toluene

60 - 140%802018/08/14Ethylbenzene

60 - 140%802018/08/14Total Xylenes

70 - 130%1172018/08/14n-Dotriacontane - ExtractableLCSMS35678141

70 - 130%982018/08/14Isobutylbenzene  - Extractable

70 - 130%1012018/08/14>C10-C16 Hydrocarbons

70 - 130%932018/08/14>C16-C21 Hydrocarbons

70 - 130%1002018/08/14>C21-<C32 Hydrocarbons

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8K1764
Report Date: 2018/08/16

AECOM Canada Ltd.
Task Order#: IOL-CTC-NA
Site#: IOL-CTC-NA

64 MILL LAKE RD NO2, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/08/08 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B8K1764 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 
concentration in the sample and/or duplicate was too low to permit 
a reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ NC (Matrix Spike): The recovery in the matrix spike was not calculated. 
The relative difference between the concentration in the parent sample 
and the spike amount was too small to permit a reliable recovery 
calculation (matrix spike concentration was less than the native sample 
concentration) 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B8S1903
Received: 2018/10/24, 12:30

CERTIFICATE OF ANALYSIS

Task Order#: IOL CTC NA
Site#: IOL CTC NA

Report Date: 2018/10/25
Report #: R5456245

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09869

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Sample Matrix: Water
# Samples Received: 3

Primary ReferenceLaboratory MethodQuantityAnalyses

Atl. RBCA v3.1 mATL SOP 001133TEH in Water (PIRI)

Atl. RBCA v3.1 mATL SOP 001183VPH in Water (PIRI)

EPA 3630C R3 mATL SOP 001133Silica Gel Clean-up (Water)

Atl. RBCA v3 mN/A3ModTPH (T1) Calc. for Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B8S1903
Received: 2018/10/24, 12:30

CERTIFICATE OF ANALYSIS

Task Order#: IOL CTC NA
Site#: IOL CTC NA

Report Date: 2018/10/25
Report #: R5456245

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 09869

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Maxxam Job #: B8S1903
Report Date: 2018/10/25

AECOM Canada Ltd.
Task Order#: IOL CTC NA
Site#: IOL CTC NA

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

(3) VPH sample contained sediment.

(2) TEH sample contained sediment.

(1) Weathered fuel oil fraction.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5800457    105 (3)    91 (3)    76 (3)%Isobutylbenzene - Volatile

5800457101101103%D4-1,2-Dichloroethane

5800457999797%4-Bromofluorobenzene

5800457100101103%1,4-Difluorobenzene

Instrument
Surrogate Recovery (%)

5800413    109 (2)5800413    108 (2)    115 (2)    123 (2)%n-Dotriacontane - Extractable

580041399580041396103104%Isobutylbenzene  - Extractable

Extraction
Surrogate Recovery (%)

5800413N/ANA    COMMENT (1)    COMMENT (1)mg/LHydrocarbon Resemblance

5800413N/ANAYesYesmg/LReached Baseline at C32

57998370.10<0.103.715mg/LModified TPH (Tier1)

58004130.10<0.1058004130.10<0.100.121.0mg/L>C21-<C32 Hydrocarbons

58004130.050<0.05058004130.050<0.0500.624.0mg/L>C16-C21 Hydrocarbons

58004130.050<0.05058004130.050<0.0502.910mg/L>C10-C16 Hydrocarbons

58004570.010<0.0100.0570.092mg/LC6 - C10 (less BTEX)

58004570.0020<0.0020<0.0020<0.0020mg/LTotal Xylenes

58004570.0010<0.0010<0.0010<0.0010mg/LEthylbenzene

58004570.0010<0.0010<0.0010<0.0010mg/LToluene

58004570.0010<0.0010<0.0010<0.0010mg/LBenzene

Petroleum Hydrocarbons

QC BatchRDL
MW4

Lab-Dup
QC BatchRDLMW4MW17-03MW17-01UNITS

09869098690986909869COC Number

2018/10/24
 11:00

2018/10/24
 11:00

2018/10/24
 10:30

2018/10/24
 10:00

Sampling Date

ICL479ICL479ICL478ICL477Maxxam ID
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Maxxam Job #: B8S1903
Report Date: 2018/10/25

AECOM Canada Ltd.
Task Order#: IOL CTC NA
Site#: IOL CTC NA

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: ICL477 Collected: 2018/10/24
Sample ID: MW17-01

Matrix: Water
Relinquished: 2018/10/24

Received: 2018/10/24

Marley Gidney2018/10/252018/10/245800413GC/FIDTEH in Water (PIRI)

Thea Rideout2018/10/25N/A5800457PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/10/25N/A5799837CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: ICL478 Collected: 2018/10/24
Sample ID: MW17-03

Matrix: Water
Relinquished: 2018/10/24

Received: 2018/10/24

Marley Gidney2018/10/252018/10/245800413GC/FIDTEH in Water (PIRI)

Thea Rideout2018/10/25N/A5800457PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/10/25N/A5799837CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: ICL479 Collected: 2018/10/24
Sample ID: MW4

Matrix: Water
Relinquished: 2018/10/24

Received: 2018/10/24

Marley Gidney2018/10/252018/10/245800413GC/FIDTEH in Water (PIRI)

Thea Rideout2018/10/25N/A5800457PTGC/MSVPH in Water (PIRI)

Automated Statchk2018/10/25N/A5799837CALCModTPH (T1) Calc. for Water

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: ICL479 Dup Collected: 2018/10/24
Sample ID: MW4

Matrix: Water
Relinquished: 2018/10/24

Received: 2018/10/24

Marley Gidney2018/10/252018/10/245800413GC/FIDTEH in Water (PIRI)
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Maxxam Job #: B8S1903
Report Date: 2018/10/25

AECOM Canada Ltd.
Task Order#: IOL CTC NA
Site#: IOL CTC NA

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.7°CPackage 1

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B8S1903
Report Date: 2018/10/25

AECOM Canada Ltd.
Task Order#: IOL CTC NA
Site#: IOL CTC NA

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1132018/10/25n-Dotriacontane - ExtractableMethod BlankMGN5800413

70 - 130%992018/10/25Isobutylbenzene  - Extractable

mg/L<0.0502018/10/25>C10-C16 Hydrocarbons

mg/L<0.0502018/10/25>C16-C21 Hydrocarbons

mg/L<0.102018/10/25>C21-<C32 Hydrocarbons

70 - 130%1012018/10/251,4-DifluorobenzeneMethod BlankTHL5800457

70 - 130%992018/10/254-Bromofluorobenzene

70 - 130%1002018/10/25D4-1,2-Dichloroethane

70 - 130%1132018/10/25Isobutylbenzene - Volatile

mg/L<0.00102018/10/25Benzene

mg/L<0.00102018/10/25Toluene

mg/L<0.00102018/10/25Ethylbenzene

mg/L<0.00202018/10/25Total Xylenes

mg/L<0.0102018/10/25C6 - C10 (less BTEX)

40%NC2018/10/25>C10-C16 HydrocarbonsRPD [ICL479-01]MGN5800413

40%NC2018/10/25>C16-C21 Hydrocarbons

40%NC2018/10/25>C21-<C32 Hydrocarbons

70 - 130%     119 (1)2018/10/25n-Dotriacontane - ExtractableMatrix Spike [ICL478-01]MGN5800413

70 - 130%1002018/10/25Isobutylbenzene  - Extractable

70 - 130%NC2018/10/25>C10-C16 Hydrocarbons

70 - 130%1002018/10/25>C16-C21 Hydrocarbons

70 - 130%1212018/10/25>C21-<C32 Hydrocarbons

70 - 130%1162018/10/25n-Dotriacontane - ExtractableLCSMGN5800413

70 - 130%942018/10/25Isobutylbenzene  - Extractable

70 - 130%1062018/10/25>C10-C16 Hydrocarbons

70 - 130%982018/10/25>C16-C21 Hydrocarbons

70 - 130%1142018/10/25>C21-<C32 Hydrocarbons

70 - 130%1012018/10/251,4-DifluorobenzeneLCSTHL5800457

70 - 130%972018/10/254-Bromofluorobenzene

70 - 130%992018/10/25D4-1,2-Dichloroethane

70 - 130%1092018/10/25Isobutylbenzene - Volatile

70 - 130%1132018/10/25Benzene

70 - 130%1092018/10/25Toluene

70 - 130%1112018/10/25Ethylbenzene

70 - 130%1112018/10/25Total Xylenes

(1) TEH sample contained sediment.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

LCS: 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.

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

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B8S1903
Report Date: 2018/10/25

AECOM Canada Ltd.
Task Order#: IOL CTC NA
Site#: IOL CTC NA

64 MILL LAKE RD, HUBBARDS, NSSite Location:

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2018/10/24 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B8S1903 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 
concentration in the sample and/or duplicate was too low to permit 
a reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☐ ☒ ☐ NC (Matrix Spike): The recovery in the matrix spike was not calculated. 
The relative difference between the concentration in the parent sample 
and the spike amount was too small to permit a reliable recovery 
calculation (matrix spike concentration was less than the native sample 
concentration) 

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B933199
Received: 2019/02/06, 14:02

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2019/02/12
Report #: R5591683

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 701800-02-01

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity Laboratory Method Primary Reference

TEH in Water (PIRI) 2 ATL SOP 00113 Atl. RBCA v3.1 m

VPH in Water (PIRI) 2 ATL SOP 00118 Atl. RBCA v3.1 m

Silica Gel Clean-up (Water) 2 ATL SOP 00113 EPA 3630C R3 m

ModTPH (T1) Calc. for Water 2 N/A Atl. RBCA v3 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B933199
Received: 2019/02/06, 14:02

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2019/02/12
Report #: R5591683

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 701800-02-01

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Senior Project Manager
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID IXX173 IXX173 IXX213

Sampling Date
2019/02/06

 10:30
2019/02/06

 10:30
2019/02/06

 11:15

COC Number 701800-02-01 701800-02-01 701800-02-01

UNITS MW17-01 RDL QC Batch
MW17-01
Lab-Dup

RDL QC Batch MW17-03 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 5966152 <0.0010 0.0010 5966152 <0.0010 0.0010 5966152

Toluene mg/L <0.0010 0.0010 5966152 <0.0010 0.0010 5966152 <0.0010 0.0010 5966152

Ethylbenzene mg/L <0.0010 0.0010 5966152 <0.0010 0.0010 5966152 <0.0010 0.0010 5966152

Total Xylenes mg/L <0.0020 0.0020 5966152 <0.0020 0.0020 5966152 <0.0020 0.0020 5966152

C6 - C10 (less BTEX) mg/L <0.010 0.010 5966152 <0.010 0.010 5966152 <0.010 0.010 5966152

>C10-C16 Hydrocarbons mg/L <0.050 0.050 5966228 <0.050 0.050 5966228 <0.050 0.050 5966228

>C16-C21 Hydrocarbons mg/L <0.050 0.050 5966228 <0.050 0.050 5966228 <0.050 0.050 5966228

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 5966228 <0.10 0.10 5966228 <0.10 0.10 5966228

Modified TPH (Tier1) mg/L <0.10 0.10 5964248 <0.10 0.10 5964248

Reached Baseline at C32 mg/L NA N/A 5966228 NA N/A 5966228

Hydrocarbon Resemblance mg/L NA N/A 5966228 NA N/A 5966228

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 117 5966228 104 5966228 108 5966228

n-Dotriacontane - Extractable % 102 5966228 85 5966228 85 5966228

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 103 5966152 103 5966152 102 5966152

4-Bromofluorobenzene % 102 5966152 101 5966152 100 5966152

D4-1,2-Dichloroethane % 104 5966152 104 5966152 103 5966152

Isobutylbenzene - Volatile % 102 5966152 102 5966152 102 5966152

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: IXX173 Collected: 2019/02/06
Sample ID: MW17-01

Matrix: Water
Relinquished: 2019/02/06

Received: 2019/02/06

TEH in Water (PIRI) GC/FID 5966228 2019/02/08 2019/02/08 David Balfour

VPH in Water (PIRI) PTGC/MS 5966152 N/A 2019/02/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5964248 N/A 2019/02/11 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: IXX173 Dup Collected: 2019/02/06
Sample ID: MW17-01

Matrix: Water
Relinquished: 2019/02/06

Received: 2019/02/06

TEH in Water (PIRI) GC/FID 5966228 2019/02/08 2019/02/08 David Balfour

VPH in Water (PIRI) PTGC/MS 5966152 N/A 2019/02/08 Thea Rideout

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: IXX213 Collected: 2019/02/06
Sample ID: MW17-03

Matrix: Water
Relinquished: 2019/02/06

Received: 2019/02/06

TEH in Water (PIRI) GC/FID 5966228 2019/02/08 2019/02/08 David Balfour

VPH in Water (PIRI) PTGC/MS 5966152 N/A 2019/02/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5964248 N/A 2019/02/11 Automated Statchk
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.7°C

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

5966152 THL Method Blank 1,4-Difluorobenzene 2019/02/08 103 % 70 - 130

4-Bromofluorobenzene 2019/02/08 101 % 70 - 130

D4-1,2-Dichloroethane 2019/02/08 104 % 70 - 130

Isobutylbenzene - Volatile 2019/02/08 104 % 70 - 130

Benzene 2019/02/08 <0.0010 mg/L

Toluene 2019/02/08 <0.0010 mg/L

Ethylbenzene 2019/02/08 <0.0010 mg/L

Total Xylenes 2019/02/08 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/02/08 <0.010 mg/L

5966228 DBF Method Blank n-Dotriacontane - Extractable 2019/02/08      92 (1) % 70 - 130

Isobutylbenzene  - Extractable 2019/02/08 107 % 70 - 130

>C10-C16 Hydrocarbons 2019/02/08 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/02/08 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/02/08 <0.10 mg/L

5966152 THL RPD [IXX173-02] Benzene 2019/02/08 NC % 40

Toluene 2019/02/08 NC % 40

Ethylbenzene 2019/02/08 NC % 40

Total Xylenes 2019/02/08 NC % 40

C6 - C10 (less BTEX) 2019/02/08 NC % 40

5966228 DBF RPD [IXX173-01] >C10-C16 Hydrocarbons 2019/02/08 NC % 40

>C16-C21 Hydrocarbons 2019/02/08 NC % 40

>C21-<C32 Hydrocarbons 2019/02/08 NC % 40

5966152 THL Matrix Spike [IXX213-02] 1,4-Difluorobenzene 2019/02/09 102 % 70 - 130

4-Bromofluorobenzene 2019/02/09 101 % 70 - 130

D4-1,2-Dichloroethane 2019/02/09 104 % 70 - 130

Isobutylbenzene - Volatile 2019/02/09 101 % 70 - 130

Benzene 2019/02/09 111 % 70 - 130

Toluene 2019/02/09 113 % 70 - 130

Ethylbenzene 2019/02/09 115 % 70 - 130

Total Xylenes 2019/02/09 113 % 70 - 130

5966228 DBF Matrix Spike [IXX213-01] n-Dotriacontane - Extractable 2019/02/08      116 (1) % 70 - 130

Isobutylbenzene  - Extractable 2019/02/08 114 % 70 - 130

>C10-C16 Hydrocarbons 2019/02/08 94 % 70 - 130

>C16-C21 Hydrocarbons 2019/02/08 89 % 70 - 130

>C21-<C32 Hydrocarbons 2019/02/08 103 % 70 - 130

5966152 THL LCS 1,4-Difluorobenzene 2019/02/08 103 % 70 - 130

4-Bromofluorobenzene 2019/02/08 100 % 70 - 130

D4-1,2-Dichloroethane 2019/02/08 103 % 70 - 130

Isobutylbenzene - Volatile 2019/02/08 102 % 70 - 130

Benzene 2019/02/08 94 % 70 - 130

Toluene 2019/02/08 94 % 70 - 130

Ethylbenzene 2019/02/08 96 % 70 - 130

Total Xylenes 2019/02/08 95 % 70 - 130

5966228 DBF LCS n-Dotriacontane - Extractable 2019/02/08      95 (1) % 70 - 130

Isobutylbenzene  - Extractable 2019/02/08 99 % 70 - 130

>C10-C16 Hydrocarbons 2019/02/08 90 % 70 - 130

>C16-C21 Hydrocarbons 2019/02/08 82 % 70 - 130
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

>C21-<C32 Hydrocarbons 2019/02/08 89 % 70 - 130

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.

LCS: 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 (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) Silica gel clean-up performed on water extracts.
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Maxxam Job #: B933199
Report Date: 2019/02/12

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2019/02/06 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B933199 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 
concentration in the sample and/or duplicate was too low to permit 
a reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B944678
Received: 2019/02/20, 12:32

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2019/02/26
Report #: R5607474

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 704342-01-01, 10024

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Sample Matrix: Water
# Samples Received: 13

Analyses Quantity Laboratory Method Primary Reference

TEH in Water (PIRI) 13 ATL SOP 00113 Atl. RBCA v3.1 m

VPH in Water (PIRI) 13 ATL SOP 00118 Atl. RBCA v3.1 m

Silica Gel Clean-up (Water) 13 ATL SOP 00113 EPA 3630C R3 m

ModTPH (T1) Calc. for Water 13 N/A Atl. RBCA v3 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B944678
Received: 2019/02/20, 12:32

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A

Report Date: 2019/02/26
Report #: R5607474

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 704342-01-01, 10024

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203
==================================================================== 
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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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JAF693 JAF694 JAF695 JAF709 JAF710 JAF711

Sampling Date
2019/02/19

 13:00
2019/02/19

 13:15
2019/02/19

 14:00
2019/02/19

 09:00
2019/02/19

 09:15
2019/02/19

 09:30

COC Number 704342-01-01 704342-01-01 704342-01-01 10024 10024 10024

UNITS MW5 MW4 FIELD BLANK MW16-02 MW16-03 TRIP BLANK RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0020 5984027

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 5984027

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 5984159

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 5984159

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 5984159

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 5982399

Reached Baseline at C32 mg/L NA NA NA NA NA NA N/A 5984159

Hydrocarbon Resemblance mg/L NA NA NA NA NA NA N/A 5984159

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 102 94 103 101 106 103 5984159

n-Dotriacontane - Extractable % 116 99 110 107 112 113 5984159

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 104 104 105 103 104 104 5984027

4-Bromofluorobenzene % 101 103 102 102 102 102 5984027

D4-1,2-Dichloroethane % 106 108 107 107 108 107 5984027

Isobutylbenzene - Volatile % 106 107 108 105 106 107 5984027

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JAF712 JAF713 JAF714 JAF715 JAF716 JAF717

Sampling Date
2019/02/19

 09:45
2019/02/19

 10:00
2019/02/19

 10:15
2019/02/19

 10:30
2019/02/19

 11:00
2019/02/19

 11:30

COC Number 10024 10024 10024 10024 10024 10024

UNITS MW17-02 MW2 MW17-05 MW3 MW16-01 MW1 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 5984027

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0020 5984027

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 5984027

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 5984159

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 5984159

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 5984159

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 5982399

Reached Baseline at C32 mg/L NA NA NA NA NA NA N/A 5984159

Hydrocarbon Resemblance mg/L NA NA NA NA NA NA N/A 5984159

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 106 101 97 97 104 95 5984159

n-Dotriacontane - Extractable % 110 110 104 112 114 109 5984159

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 104 104 104 104 104 105 5984027

4-Bromofluorobenzene % 102 102 102 102 102 103 5984027

D4-1,2-Dichloroethane % 108 108 107 109 107 108 5984027

Isobutylbenzene - Volatile % 104 105 99 107 105 106 5984027

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JAF718

Sampling Date
2019/02/19

 12:00

COC Number 10024

UNITS DUPA RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 5984027

Toluene mg/L <0.0010 0.0010 5984027

Ethylbenzene mg/L <0.0010 0.0010 5984027

Total Xylenes mg/L <0.0020 0.0020 5984027

C6 - C10 (less BTEX) mg/L <0.010 0.010 5984027

>C10-C16 Hydrocarbons mg/L <0.050 0.050 5984159

>C16-C21 Hydrocarbons mg/L <0.050 0.050 5984159

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 5984159

Modified TPH (Tier1) mg/L <0.10 0.10 5982399

Reached Baseline at C32 mg/L NA N/A 5984159

Hydrocarbon Resemblance mg/L NA N/A 5984159

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 104 5984159

n-Dotriacontane - Extractable % 116 5984159

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 105 5984027

4-Bromofluorobenzene % 103 5984027

D4-1,2-Dichloroethane % 109 5984027

Isobutylbenzene - Volatile % 106 5984027

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF693 Collected: 2019/02/19
Sample ID: MW5

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF694 Collected: 2019/02/19
Sample ID: MW4

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF695 Collected: 2019/02/19
Sample ID: FIELD BLANK

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF709 Collected: 2019/02/19
Sample ID: MW16-02

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF710 Collected: 2019/02/19
Sample ID: MW16-03

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF711 Collected: 2019/02/19
Sample ID: TRIP BLANK

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF712 Collected: 2019/02/19
Sample ID: MW17-02

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF713 Collected: 2019/02/19
Sample ID: MW2

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF714 Collected: 2019/02/19
Sample ID: MW17-05

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF715 Collected: 2019/02/19
Sample ID: MW3

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF716 Collected: 2019/02/19
Sample ID: MW16-01

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF717 Collected: 2019/02/19
Sample ID: MW1

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JAF718 Collected: 2019/02/19
Sample ID: DUPA

Matrix: Water
Relinquished: 2019/02/20

Received: 2019/02/20

TEH in Water (PIRI) GC/FID 5984159 2019/02/21 2019/02/22 Marsha (Skinner) Harnum

VPH in Water (PIRI) PTGC/MS 5984027 N/A 2019/02/21 Thea Rideout

ModTPH (T1) Calc. for Water CALC 5982399 N/A 2019/02/25 Automated Statchk
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.3°C

Package 2 3.0°C

Silica gel clean-up performed on water extracts.

Note: Sample incorrectly preserved (or presence of headspace)- MW4, Trip Blank - 2x40ml vials with headspace; MW17-05, MW16-01 and DUP A -
1x40ml vial with headspace. Vials placed on hold and analysis proceeded from remaining vials.

Results relate only to the items tested.
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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

5984027 THL Method Blank 1,4-Difluorobenzene 2019/02/21 105 % 70 - 130

4-Bromofluorobenzene 2019/02/21 101 % 70 - 130

D4-1,2-Dichloroethane 2019/02/21 107 % 70 - 130

Isobutylbenzene - Volatile 2019/02/21 104 % 70 - 130

Benzene 2019/02/21 <0.0010 mg/L

Toluene 2019/02/21 <0.0010 mg/L

Ethylbenzene 2019/02/21 <0.0010 mg/L

Total Xylenes 2019/02/21 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/02/21 <0.010 mg/L

5984159 MSK Method Blank n-Dotriacontane - Extractable 2019/02/22 113 % 70 - 130

Isobutylbenzene  - Extractable 2019/02/22 94 % 70 - 130

>C10-C16 Hydrocarbons 2019/02/22 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/02/22 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/02/22 <0.10 mg/L

5984027 THL Matrix Spike [JAF693-02] 1,4-Difluorobenzene 2019/02/21 104 % 70 - 130

4-Bromofluorobenzene 2019/02/21 102 % 70 - 130

D4-1,2-Dichloroethane 2019/02/21 108 % 70 - 130

Isobutylbenzene - Volatile 2019/02/21 106 % 70 - 130

Benzene 2019/02/21 114 % 70 - 130

Toluene 2019/02/21 115 % 70 - 130

Ethylbenzene 2019/02/21 117 % 70 - 130

Total Xylenes 2019/02/21 116 % 70 - 130

5984027 THL LCS 1,4-Difluorobenzene 2019/02/21 105 % 70 - 130

4-Bromofluorobenzene 2019/02/21 101 % 70 - 130

D4-1,2-Dichloroethane 2019/02/21 108 % 70 - 130

Isobutylbenzene - Volatile 2019/02/21 101 % 70 - 130

Benzene 2019/02/21 88 % 70 - 130

Toluene 2019/02/21 87 % 70 - 130

Ethylbenzene 2019/02/21 89 % 70 - 130

Total Xylenes 2019/02/21 89 % 70 - 130

5984159 MSK LCS n-Dotriacontane - Extractable 2019/02/22 117 % 70 - 130

Isobutylbenzene  - Extractable 2019/02/22 98 % 70 - 130

>C10-C16 Hydrocarbons 2019/02/22 102 % 70 - 130

>C16-C21 Hydrocarbons 2019/02/22 91 % 70 - 130

>C21-<C32 Hydrocarbons 2019/02/22 115 % 70 - 130

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

LCS: 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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Maxxam Job #: B944678
Report Date: 2019/02/26

AECOM Canada Ltd.
Task Order#: N/A - CTC
Site#: N/A

Site Location: 64 MILL LAKE ROAD, HUBBARDS, NS

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2019/02/20 

Location: 64 MILL LAKE ROAD NO 2, 

HUBBARDS, NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B944678 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☒ ☐ ☐  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/02/27    
 

 



MAXXAM JOB #: B9C0859
Received: 2019/05/07, 14:33

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Report Date: 2019/05/14
Report #: R5709981

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 714871-02-01, 714864-02-01

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Sample Matrix: Water
# Samples Received: 14

Analyses Quantity Laboratory Method Primary Reference

TEH in Water (PIRI) 14 ATL SOP 00113 Atl. RBCA v3.1 m

VPH in Water (PIRI) 14 ATL SOP 00118 Atl. RBCA v3.1 m

Silica Gel Clean-up (Water) 14 ATL SOP 00113 EPA 3630C R3 m

ModTPH (T1) Calc. for Water 14 N/A Atl. RBCA v3 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B9C0859
Received: 2019/05/07, 14:33

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Report Date: 2019/05/14
Report #: R5709981

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 714871-02-01, 714864-02-01

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: smason@maxxam.ca
Phone# (902)420-0203 Ext:236
==================================================================== 
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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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JQI758 JQI758 JQI759

Sampling Date
2019/05/06

 08:30
2019/05/06

 08:30
2019/05/06

 09:00

COC Number 714871-02-01 714871-02-01 714871-02-01

UNITS MW17-02 RDL QC Batch
MW17-02
Lab-Dup

RDL QC Batch MW16-02 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6109262 <0.0010 0.0010 6109262 <0.0010 0.0010 6109262

Toluene mg/L <0.0010 0.0010 6109262 <0.0010 0.0010 6109262 <0.0010 0.0010 6109262

Ethylbenzene mg/L <0.0010 0.0010 6109262 <0.0010 0.0010 6109262 <0.0010 0.0010 6109262

Total Xylenes mg/L <0.0020 0.0020 6109262 <0.0020 0.0020 6109262 <0.0020 0.0020 6109262

C6 - C10 (less BTEX) mg/L <0.010 0.010 6109262 <0.010 0.010 6109262 <0.010 0.010 6109262

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6109311 <0.050 0.050 6109311

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6109311 <0.050 0.050 6109311

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 6109311 <0.10 0.10 6109311

Modified TPH (Tier1) mg/L <0.10 0.10 6106948 <0.10 0.10 6106948

Reached Baseline at C32 mg/L NA N/A 6109311 NA N/A 6109311

Hydrocarbon Resemblance mg/L NA N/A 6109311 NA N/A 6109311

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 98 6109311 102 6109311

n-Dotriacontane - Extractable % 109 6109311 115 6109311

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 101 6109262 101 6109262 102 6109262

4-Bromofluorobenzene % 100 6109262 99 6109262 99 6109262

D4-1,2-Dichloroethane % 101 6109262 101 6109262 102 6109262

Isobutylbenzene - Volatile % 99 6109262 98 6109262 97 6109262

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JQI760 JQI761 JQI762 JQI763

Sampling Date
2019/05/06

 09:15
2019/05/06

 09:45
2019/05/06

 10:15
2019/05/06

 10:45

COC Number 714871-02-01 714871-02-01 714871-02-01 714871-02-01

UNITS DUP MW16-01 MW5 QC Batch MW3 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 6109262 <0.0010 0.0010 6109262

Toluene mg/L 0.0070 <0.0010 <0.0010 6109262 <0.0010 0.0010 6109262

Ethylbenzene mg/L 0.0047 <0.0010 <0.0010 6109262 <0.0010 0.0010 6109262

Total Xylenes mg/L 0.021 <0.0020 <0.0020 6109262 <0.0020 0.0020 6109262

C6 - C10 (less BTEX) mg/L 0.063 <0.010 <0.010 6109262 <0.010 0.010 6109262

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 6109311 <0.050 0.050 6109300

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 6109311 <0.050 0.050 6109300

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 6109311 <0.10 0.10 6109300

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 6106948 <0.10 0.10 6106948

Reached Baseline at C32 mg/L NA NA NA 6109311 NA N/A 6109300

Hydrocarbon Resemblance mg/L NA NA NA 6109311 NA N/A 6109300

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 102 98 100 6109311 103 6109300

n-Dotriacontane - Extractable % 113 109 112 6109311 108 6109300

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 101 101 102 6109262 101 6109262

4-Bromofluorobenzene % 99 99 99 6109262 99 6109262

D4-1,2-Dichloroethane % 100 101 101 6109262 100 6109262

Isobutylbenzene - Volatile % 97 98 98 6109262 98 6109262

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JQI764 JQI765 JQI766 JQI767 JQI770 JQI771

Sampling Date
2019/05/06

 11:30
2019/05/06

 11:45
2019/05/06

 12:30
2019/05/06

 12:50
2019/05/03

 09:30
2019/05/03

 10:00

COC Number 714871-02-01 714871-02-01 714871-02-01 714871-02-01 714864-02-01 714864-02-01

UNITS MW17-03 MW17-01 MW2 MW17-05 MW1 MW19-01 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 6109262

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0073 0.0010 6109262

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0045 0.0010 6109262

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.020 0.0020 6109262

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 0.058 0.010 6109262

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 6109311

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 6109311

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6109311

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 6106948

Reached Baseline at C32 mg/L NA NA NA NA NA NA N/A 6109311

Hydrocarbon Resemblance mg/L NA NA NA NA NA NA N/A 6109311

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 101 96 102 99 103 101 6109311

n-Dotriacontane - Extractable % 112 106 119 110 116 113 6109311

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 101 101 101 102 100 101 6109262

4-Bromofluorobenzene % 99 99 100 99 99 100 6109262

D4-1,2-Dichloroethane % 101 101 101 101 100 101 6109262

Isobutylbenzene - Volatile % 96 98 97 96 96 98 6109262

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

Maxxam ID JQI772 JQI773 JQI773

Sampling Date
2019/05/03

 10:30
2019/05/03

 11:15
2019/05/03

 11:15

COC Number 714864-02-01 714864-02-01 714864-02-01

UNITS MW4 MW16-03 RDL QC Batch
MW16-03
Lab-Dup

RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 <0.0010 0.0010 6109262

Toluene mg/L <0.0010 <0.0010 0.0010 6109262

Ethylbenzene mg/L <0.0010 <0.0010 0.0010 6109262

Total Xylenes mg/L <0.0020 <0.0020 0.0020 6109262

C6 - C10 (less BTEX) mg/L <0.010 <0.010 0.010 6109262

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 0.050 6109311 <0.050 0.050 6109311

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 0.050 6109311 <0.050 0.050 6109311

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 0.10 6109311 <0.10 0.10 6109311

Modified TPH (Tier1) mg/L <0.10 <0.10 0.10 6106948

Reached Baseline at C32 mg/L NA NA N/A 6109311

Hydrocarbon Resemblance mg/L NA NA N/A 6109311

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 101 100 6109311 95 6109311

n-Dotriacontane - Extractable % 113 109 6109311 104 6109311

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 101 102 6109262

4-Bromofluorobenzene % 99 97 6109262

D4-1,2-Dichloroethane % 102 99 6109262

Isobutylbenzene - Volatile % 99 95 6109262

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI758 Collected: 2019/05/06
Sample ID: MW17-02

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI758 Dup Collected: 2019/05/06
Sample ID: MW17-02

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/08 Thea Rideout

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI759 Collected: 2019/05/06
Sample ID: MW16-02

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI760 Collected: 2019/05/06
Sample ID: DUP

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI761 Collected: 2019/05/06
Sample ID: MW16-01

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/08 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI762 Collected: 2019/05/06
Sample ID: MW5

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI762 Collected: 2019/05/06
Sample ID: MW5

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI763 Collected: 2019/05/06
Sample ID: MW3

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109300 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI764 Collected: 2019/05/06
Sample ID: MW17-03

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI765 Collected: 2019/05/06
Sample ID: MW17-01

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI766 Collected: 2019/05/06
Sample ID: MW2

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI767 Collected: 2019/05/06
Sample ID: MW17-05

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI767 Collected: 2019/05/06
Sample ID: MW17-05

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI770 Collected: 2019/05/03
Sample ID: MW1

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI771 Collected: 2019/05/03
Sample ID: MW19-01

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI772 Collected: 2019/05/03
Sample ID: MW4

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI773 Collected: 2019/05/03
Sample ID: MW16-03

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

VPH in Water (PIRI) PTGC/MS 6109262 N/A 2019/05/09 Thea Rideout

ModTPH (T1) Calc. for Water CALC 6106948 N/A 2019/05/09 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Maxxam ID: JQI773 Dup Collected: 2019/05/03
Sample ID: MW16-03

Matrix: Water
Relinquished: 2019/05/07

Received: 2019/05/07

TEH in Water (PIRI) GC/FID 6109311 2019/05/08 2019/05/08 Brittany Matthews

Page 9 of 15

Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.7°C

Package 2 3.7°C

Silica gel clean-up performed on water extracts.

Note: Labelling issue (label missing and /or incorrect)- Sample ID MW3 and MW16-03 on same 250mL bottle but was packaged with other MW16-03
bottles. Proceeded with ID MW16-03.
Sample ID MW16-03 and MW3 on 4x40mL vials but was packaged with other MW3 bottles. Proceeded with ID MW3.

Results relate only to the items tested.
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6109262 THL Method Blank 1,4-Difluorobenzene 2019/05/08 100 % 70 - 130

4-Bromofluorobenzene 2019/05/08 100 % 70 - 130

D4-1,2-Dichloroethane 2019/05/08 100 % 70 - 130

Isobutylbenzene - Volatile 2019/05/08 99 % 70 - 130

Benzene 2019/05/08 <0.0010 mg/L

Toluene 2019/05/08 <0.0010 mg/L

Ethylbenzene 2019/05/08 <0.0010 mg/L

Total Xylenes 2019/05/08 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/05/08 <0.010 mg/L

6109300 BCD Method Blank n-Dotriacontane - Extractable 2019/05/08 106 % 70 - 130

Isobutylbenzene  - Extractable 2019/05/08 95 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/08 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/05/08 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/05/08 <0.10 mg/L

6109311 BCD Method Blank n-Dotriacontane - Extractable 2019/05/08 107 % 70 - 130

Isobutylbenzene  - Extractable 2019/05/08 99 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/08 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/05/08 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/05/08 <0.10 mg/L

6109262 THL RPD [JQI758-02] Benzene 2019/05/08 NC % 40

Toluene 2019/05/08 NC % 40

Ethylbenzene 2019/05/08 NC % 40

Total Xylenes 2019/05/08 NC % 40

C6 - C10 (less BTEX) 2019/05/08 NC % 40

6109311 BCD RPD [JQI773-01] >C10-C16 Hydrocarbons 2019/05/08 NC % 40

>C16-C21 Hydrocarbons 2019/05/08 NC % 40

>C21-<C32 Hydrocarbons 2019/05/08 NC % 40

6109262 THL Matrix Spike [JQI759-02] 1,4-Difluorobenzene 2019/05/08 101 % 70 - 130

4-Bromofluorobenzene 2019/05/08 98 % 70 - 130

D4-1,2-Dichloroethane 2019/05/08 101 % 70 - 130

Isobutylbenzene - Volatile 2019/05/08 97 % 70 - 130

Benzene 2019/05/08 119 % 70 - 130

Toluene 2019/05/08 121 % 70 - 130

Ethylbenzene 2019/05/08 124 % 70 - 130

Total Xylenes 2019/05/08 120 % 70 - 130

6109300 BCD Matrix Spike [JQI763-01] n-Dotriacontane - Extractable 2019/05/08 113 % 70 - 130

Isobutylbenzene  - Extractable 2019/05/08 97 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/08 96 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/08 88 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/08 101 % 70 - 130

6109262 THL LCS 1,4-Difluorobenzene 2019/05/08 100 % 70 - 130

4-Bromofluorobenzene 2019/05/08 99 % 70 - 130

D4-1,2-Dichloroethane 2019/05/08 99 % 70 - 130

Isobutylbenzene - Volatile 2019/05/08 99 % 70 - 130

Benzene 2019/05/08 103 % 70 - 130

Toluene 2019/05/08 105 % 70 - 130

Ethylbenzene 2019/05/08 109 % 70 - 130

Total Xylenes 2019/05/08 106 % 70 - 130

6109300 BCD LCS n-Dotriacontane - Extractable 2019/05/08 103 % 70 - 130

Isobutylbenzene  - Extractable 2019/05/08 94 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/08 101 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/08 92 % 70 - 130
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

>C21-<C32 Hydrocarbons 2019/05/08 106 % 70 - 130

6109311 BCD LCS n-Dotriacontane - Extractable 2019/05/08 112 % 70 - 130

Isobutylbenzene  - Extractable 2019/05/08 100 % 70 - 130

>C10-C16 Hydrocarbons 2019/05/08 83 % 70 - 130

>C16-C21 Hydrocarbons 2019/05/08 77 % 70 - 130

>C21-<C32 Hydrocarbons 2019/05/08 90 % 70 - 130

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.

LCS: 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 (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).
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Maxxam Job #: B9C0859
Report Date: 2019/05/14

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: NA-IOL-CTC

Site Location: 64 MILL LAKE RD. HUBBARDS NS

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2019/05/06 

Location: 64 MILL LAKE RD. 

HUBBARDS NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B9C0859 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/07/16    
 

 



BV LABS JOB #: B9H7880
Received: 2019/06/27, 08:20

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: N/A

Report Date: 2019/07/04
Report #: R5782268

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 724218-03-01

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity Laboratory Method Primary Reference

TEH in Water (PIRI) 1 ATL SOP 00113 Atl. RBCA v3.1 m

Silica Gel Clean-up (Water) 1 ATL SOP 00113 EPA 3630C R3 m

ModTPH (T1) Calc. for Water 1 N/A Atl. RBCA v3 m

VPH in Water (PIRI) 1 ATL SOP 00130 Atl. RBCA v3.1 m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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BV LABS JOB #: B9H7880
Received: 2019/06/27, 08:20

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: N/A

Report Date: 2019/07/04
Report #: R5782268

Version: 1 - Final

Attention: Jason Taylor

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 724218-03-01

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Sara Mason, Project Manager
Email: Sara.MASON@bvlabs.com
Phone# (902)420-0203 Ext:236
==================================================================== 
BV Labs 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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Project Manager
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BV Labs Job #: B9H7880
Report Date: 2019/07/04

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

BV Labs ID KDE813 KDE813

Sampling Date
2019/06/26

 18:50
2019/06/26

 18:50

COC Number 724218-03-01 724218-03-01

UNITS MW19-01 RDL QC Batch
MW19-01
Lab-Dup

RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6202620 <0.0010 0.0010 6202620

Toluene mg/L <0.0010 0.0010 6202620 <0.0010 0.0010 6202620

Ethylbenzene mg/L <0.0010 0.0010 6202620 <0.0010 0.0010 6202620

Total Xylenes mg/L <0.0020 0.0020 6202620 <0.0020 0.0020 6202620

C6 - C10 (less BTEX) mg/L <0.10 0.10 6202620 <0.10 0.10 6202620

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6202529

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6202529

>C21-<C32 Hydrocarbons mg/L <0.10 0.10 6202529

Modified TPH (Tier1) mg/L <0.10 0.10 6202423

Reached Baseline at C32 mg/L NA N/A 6202529

Hydrocarbon Resemblance mg/L NA N/A 6202529

Extraction
Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 103 6202529

n-Dotriacontane - Extractable % 100 6202529

Instrument
Surrogate Recovery (%)

1,4-Difluorobenzene % 103 6202620 104 6202620

4-Bromofluorobenzene % 94 6202620 94 6202620

D4-1,2-Dichloroethane % 108 6202620 110 6202620

Isobutylbenzene - Volatile % 105 6202620 103 6202620

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable
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BV Labs Job #: B9H7880
Report Date: 2019/07/04

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: KDE813 Collected: 2019/06/26
Sample ID: MW19-01

Matrix: Water
Relinquished: 2019/06/26

Received: 2019/06/27

TEH in Water (PIRI) GC/FID 6202529 2019/06/28 2019/07/02 Brittany Matthews

ModTPH (T1) Calc. for Water CALC 6202423 N/A 2019/07/03 Automated Statchk

VPH in Water (PIRI) HS/MS 6202620 N/A 2019/06/28 Jackie Pia

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: KDE813 Dup Collected: 2019/06/26
Sample ID: MW19-01

Matrix: Water
Relinquished: 2019/06/26

Received: 2019/06/27

VPH in Water (PIRI) HS/MS 6202620 N/A 2019/06/28 Jackie Pia
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BV Labs Job #: B9H7880
Report Date: 2019/07/04

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 2.7°C

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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BV Labs Job #: B9H7880
Report Date: 2019/07/04

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6202529 BCD Method Blank n-Dotriacontane - Extractable 2019/07/02 82 % 70 - 130

Isobutylbenzene  - Extractable 2019/07/02 88 % 70 - 130

>C10-C16 Hydrocarbons 2019/07/02 <0.050 mg/L

>C16-C21 Hydrocarbons 2019/07/02 <0.050 mg/L

>C21-<C32 Hydrocarbons 2019/07/02 <0.10 mg/L

6202620 JPA Method Blank 1,4-Difluorobenzene 2019/06/28 105 % 70 - 130

4-Bromofluorobenzene 2019/06/28 93 % 70 - 130

D4-1,2-Dichloroethane 2019/06/28 108 % 70 - 130

Isobutylbenzene - Volatile 2019/06/28 105 % 70 - 130

Benzene 2019/06/28 <0.0010 mg/L

Toluene 2019/06/28 <0.0010 mg/L

Ethylbenzene 2019/06/28 <0.0010 mg/L

Total Xylenes 2019/06/28 <0.0020 mg/L

C6 - C10 (less BTEX) 2019/06/28 <0.10 mg/L

6202620 JPA RPD [KDE813-02] Benzene 2019/06/28 NC % 40

Toluene 2019/06/28 NC % 40

Ethylbenzene 2019/06/28 NC % 40

Total Xylenes 2019/06/28 NC % 40

C6 - C10 (less BTEX) 2019/06/28 NC % 40

6202529 BCD LCS n-Dotriacontane - Extractable 2019/07/02 85 % 70 - 130

Isobutylbenzene  - Extractable 2019/07/02 90 % 70 - 130

>C10-C16 Hydrocarbons 2019/07/02 94 % 70 - 130

>C16-C21 Hydrocarbons 2019/07/02 85 % 70 - 130

>C21-<C32 Hydrocarbons 2019/07/02 97 % 70 - 130

6202620 JPA LCS 1,4-Difluorobenzene 2019/06/28 100 % 70 - 130

4-Bromofluorobenzene 2019/06/28 99 % 70 - 130

D4-1,2-Dichloroethane 2019/06/28 108 % 70 - 130

Isobutylbenzene - Volatile 2019/06/28 101 % 70 - 130

Benzene 2019/06/28 115 % 70 - 130

Toluene 2019/06/28 111 % 70 - 130

Ethylbenzene 2019/06/28 114 % 70 - 130

Total Xylenes 2019/06/28 115 % 70 - 130

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

LCS: 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 (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).
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BV Labs Job #: B9H7880
Report Date: 2019/07/04

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rosemarie MacDonald, Scientific Specialist (Organics)

BV Labs 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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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2019/06/26 

Location: 64 MILL LAKE RD. 

HUBBARDS NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: B9H7880 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

 

 
 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2019/07/16    
 

 



BV LABS JOB #: C0K7322
Received: 2020/08/14, 12:58

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: N/A

Report Date: 2020/08/20
Report #: R6300193

Version: 1 - Final

Attention: Janice Shea

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 787882-03-01

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity Laboratory Method Analytical Method

Non hazardous disposal/container supply 1

TEH in Water (PIRI) 1 ATL SOP 00113 Atl. RBCA v3.1 m

Silica Gel Clean-up (Water) 1 ATL SOP 00113 EPA 3630C R3 m

ModTPH (T1) Calc. for Water 1 N/A Atl. RBCA v3 m

VPH in Water (PIRI) 1 ATL SOP 00130 Atl. RBCA v3.1 m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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BV LABS JOB #: C0K7322
Received: 2020/08/14, 12:58

CERTIFICATE OF ANALYSIS

Task Order#: N/A- CTC
Site#: N/A

Report Date: 2020/08/20
Report #: R6300193

Version: 1 - Final

Attention: Janice Shea

AECOM Canada Ltd.
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 787882-03-01

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Patricia Legette, Project Manager
Email: Patricia.Legette@bvlabs.com
Phone# (905)817-5799
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 
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Patricia Legette
Project Manager
20 Aug 2020 16:06:23



BV Labs Job #: C0K7322
Report Date: 2020/08/20

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

RBCA HYDROCARBONS IN WATER (WATER)

BV Labs ID NJH447

Sampling Date
2020/08/14

 11:40

COC Number 787882-03-01

UNITS MW19-01 RDL QC Batch

Petroleum Hydrocarbons

Benzene mg/L <0.0010 0.0010 6889266

Toluene mg/L <0.0010 0.0010 6889266

Ethylbenzene mg/L <0.0010 0.0010 6889266

Total Xylenes mg/L <0.0020 0.0020 6889266

C6 - C10 (less BTEX) mg/L <0.090 0.090 6889266

>C10-C16 Hydrocarbons mg/L <0.050 0.050 6892806

>C16-C21 Hydrocarbons mg/L <0.050 0.050 6892806

>C21-<C32 Hydrocarbons mg/L <0.090 0.090 6892806

Modified TPH (Tier1) mg/L <0.090 0.090 6889997

Reached Baseline at C32 mg/L NA N/A 6892806

Hydrocarbon Resemblance mg/L NA N/A 6892806

Extraction
Surrogate Recovery (%)

Isobutylbenzene - Extractable % 106 6892806

n-Dotriacontane - Extractable % 108 6892806

Instrument
Surrogate Recovery (%)

Isobutylbenzene - Volatile % 110 6889266

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable
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BV Labs Job #: C0K7322
Report Date: 2020/08/20

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NJH447 Collected: 2020/08/14
Sample ID: MW19-01

Matrix: Water
Relinquished: 2020/08/14

Received: 2020/08/14

TEH in Water (PIRI) GC/FID 6892806 2020/08/17 2020/08/17 Marley Gidney

ModTPH (T1) Calc. for Water CALC 6889997 N/A 2020/08/18 Automated Statchk

VPH in Water (PIRI) HS/MS 6889266 N/A 2020/08/17 Thea Rideout
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BV Labs Job #: C0K7322
Report Date: 2020/08/20

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 25.3°C

Note: Custody seal not intact. Custody seal was present but not intact on the cooler.

Note: C of C information incomplete. Consultant relinquished time was not entered on COC.

Silica gel clean-up performed on water extracts.

Results relate only to the items tested.
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BV Labs Job #: C0K7322
Report Date: 2020/08/20

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6889266 THL Method Blank Isobutylbenzene - Volatile 2020/08/17 106 % 70 - 130

Benzene 2020/08/17 <0.0010 mg/L

Toluene 2020/08/17 <0.0010 mg/L

Ethylbenzene 2020/08/17 <0.0010 mg/L

Total Xylenes 2020/08/17 <0.0020 mg/L

C6 - C10 (less BTEX) 2020/08/17 <0.090 mg/L

6892806 MGN Method Blank n-Dotriacontane - Extractable 2020/08/17 106 % 70 - 130

Isobutylbenzene  - Extractable 2020/08/17 102 % 70 - 130

>C10-C16 Hydrocarbons 2020/08/17 <0.050 mg/L

>C16-C21 Hydrocarbons 2020/08/17 <0.050 mg/L

>C21-<C32 Hydrocarbons 2020/08/17 <0.090 mg/L

6889266 THL LCS Isobutylbenzene - Volatile 2020/08/17 111 % 70 - 130

Benzene 2020/08/17 95 % 70 - 130

Toluene 2020/08/17 102 % 70 - 130

Ethylbenzene 2020/08/17 104 % 70 - 130

Total Xylenes 2020/08/17 100 % 70 - 130

6892806 MGN LCS n-Dotriacontane - Extractable 2020/08/17 105 % 70 - 130

Isobutylbenzene  - Extractable 2020/08/17 96 % 70 - 130

>C10-C16 Hydrocarbons 2020/08/17 95 % 70 - 130

>C16-C21 Hydrocarbons 2020/08/17 89 % 70 - 130

>C21-<C32 Hydrocarbons 2020/08/17 108 % 70 - 130

LCS: 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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BV Labs Job #: C0K7322
Report Date: 2020/08/20

AECOM Canada Ltd.
Task Order#: N/A- CTC
Site#: N/A

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, Scientific Specialist (Organics)

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2020/08/14 

Location: 64 Mill Lake Road Hubbards  

NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: C0K7322 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☒ ☐ ☐  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☐ ☒  

Matrix Spike Recovery ☐ ☐ ☒  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☐ ☐ ☒  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

See comment above.  

 

 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2020 08 24    
 

 



BV LABS JOB #: C0D5094
Received: 2020/06/02, 11:34

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A - CTC

Report Date: 2020/06/08
Report #: R6201881

Version: 1 - Final

Attention: Derek Heath

AECOM Canada Ltd
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 46221

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Sample Matrix: Soil
# Samples Received: 7

Analyses Quantity Laboratory Method Analytical Method

B[a]P Total Potency Equivalent 7 N/A CCME CSQG

Moisture 7 ATL SOP 00001 OMOE Handbook 1983 m

PAH Compounds by GCMS (SIM) (1) 7 ATL SOP 00102 EPA 8270E R6 m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard. All samples were analyzed within hold time unless otherwise flagged.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* 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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BV LABS JOB #: C0D5094
Received: 2020/06/02, 11:34

CERTIFICATE OF ANALYSIS

Task Order#: N/A - CTC
Site#: N/A - CTC

Report Date: 2020/06/08
Report #: R6201881

Version: 1 - Final

Attention: Derek Heath

AECOM Canada Ltd
IOL Cost to Closure Work
1701 Hollis Street
Halifax, NS
CANADA          B3J 3M8

Project #: 60438249
Your C.O.C. #: 46221

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Keri Mackay, Customer Experience Team Lead
Email: Keri.MACKAY@bvlabs.com
Phone# (902)420-0203 Ext:294
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Page 2 of 12

Bureau Veritas Laboratories  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.bvlabs.com

Keri Mackay
Customer Experience Team Lead
08 Jun 2020 15:34:38



BV Labs Job #: C0D5094
Report Date: 2020/06/08

AECOM Canada Ltd
Task Order#: N/A - CTC
Site#: N/A - CTC

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

RESULTS OF ANALYSES OF  SOIL

BV Labs ID MTU824

Sampling Date 2020/06/02

COC Number 46221

UNITS DUP-2020 RDL QC Batch

Inorganics

Moisture % 10 1.0 6767505

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

BV Labs ID MTU818 MTU819 MTU819 MTU820 MTU821 MTU822 MTU823

Sampling Date
2020/06/02

 10:00
2020/06/02

 10:05
2020/06/02

 10:05
2020/06/02

 10:10
2020/06/02

 10:15
2020/06/02

 10:20
2020/06/02

 10:25

COC Number 46221 46221 46221 46221 46221 46221 46221

UNITS EX2-1 EX2-2
EX2-2

Lab-Dup
EX2-3 EX2-4 EX2-5 EX2-6 RDL QC Batch

Inorganics

Moisture % 12 11 11 11 11 12 11 1.0 6767505

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: C0D5094
Report Date: 2020/06/08

AECOM Canada Ltd
Task Order#: N/A - CTC
Site#: N/A - CTC

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

BV Labs ID MTU818 MTU819 MTU820 MTU821 MTU822

Sampling Date
2020/06/02

 10:00
2020/06/02

 10:05
2020/06/02

 10:10
2020/06/02

 10:15
2020/06/02

 10:20

COC Number 46221 46221 46221 46221 46221

UNITS EX2-1 EX2-2 EX2-3 EX2-4 RDL EX2-5 RDL QC Batch

Polyaromatic Hydrocarbons

1-Methylnaphthalene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 1.1 0.010 6767737

2-Methylnaphthalene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 1.2 0.010 6767737

Acenaphthene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.16 (1) 0.16 6767737

Acenaphthylene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.050 (1) 0.050 6767737

Anthracene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.10 (1) 0.10 6767737

Fluoranthene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.040 (1) 0.040 6767737

Fluorene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.54 (1) 0.54 6767737

Naphthalene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.15 (1) 0.15 6767737

Phenanthrene mg/kg <0.010 <0.010 <0.010 <0.010 0.010  <0.84 (1) 0.84 6767737

Pyrene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 0.039 0.010 6767737

Benzo(a)anthracene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(a)pyrene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(b)fluoranthene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(g,h,i)perylene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(j)fluoranthene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(k)fluoranthene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Chrysene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 0.012 0.010 6767737

Dibenzo(a,h)anthracene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Indeno(1,2,3-cd)pyrene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.010 6767737

Benzo(a)pyrene Total Potency Equiv. mg/kg <0.03 <0.03 <0.03 <0.03 0.03 <0.03 0.03 6767320

Extraction
Surrogate Recovery (%)

D10-Anthracene % 98 103 100 100 87 6767737

D14-Terphenyl (FS) % 96 99 98 98 87 6767737

D8-Acenaphthylene % 95 95 94 93 102 6767737

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.
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BV Labs Job #: C0D5094
Report Date: 2020/06/08

AECOM Canada Ltd
Task Order#: N/A - CTC
Site#: N/A - CTC

Site Location: 64 MILL LAKE RD, HUBBARDS, NS

Project #: 60438249

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

BV Labs ID MTU822 MTU823 MTU824

Sampling Date
2020/06/02

 10:20
2020/06/02

 10:25
2020/06/02

COC Number 46221 46221 46221

UNITS
EX2-5

Lab-Dup
RDL QC Batch EX2-6 DUP-2020 RDL QC Batch

Polyaromatic Hydrocarbons

1-Methylnaphthalene mg/kg 0.94 0.010 6767737 <0.010 <0.010 0.010 6767737

2-Methylnaphthalene mg/kg 1.0 0.010 6767737 <0.010 <0.010 0.010 6767737

Acenaphthene mg/kg  <0.14 (1) 0.14 6767737 <0.010 <0.010 0.010 6767737

Acenaphthylene mg/kg  <0.040 (1) 0.040 6767737 <0.010 <0.010 0.010 6767737

Anthracene mg/kg  <0.090 (1) 0.090 6767737 <0.010 <0.010 0.010 6767737

Fluoranthene mg/kg  <0.040 (1) 0.040 6767737 <0.010 <0.010 0.010 6767737

Fluorene mg/kg  <0.44 (1) 0.44 6767737 0.033 <0.010 0.010 6767737

Naphthalene mg/kg  <0.11 (1) 0.11 6767737 <0.010 <0.010 0.010 6767737

Phenanthrene mg/kg  <0.73 (1) 0.73 6767737 0.044 <0.010 0.010 6767737

Pyrene mg/kg 0.032 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(a)anthracene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(a)pyrene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(b)fluoranthene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(g,h,i)perylene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(j)fluoranthene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(k)fluoranthene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Chrysene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Dibenzo(a,h)anthracene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Indeno(1,2,3-cd)pyrene mg/kg <0.010 0.010 6767737 <0.010 <0.010 0.010 6767737

Benzo(a)pyrene Total Potency Equiv. mg/kg <0.03 <0.03 0.03 6767320

Extraction
Surrogate Recovery (%)

D10-Anthracene % 85 6767737 94 98 6767737

D14-Terphenyl (FS) % 88 6767737 93 97 6767737

D8-Acenaphthylene % 100 6767737 96 95 6767737

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.
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TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU818 Collected: 2020/06/02
Sample ID: EX2-1

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU819 Collected: 2020/06/02
Sample ID: EX2-2

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU819 Dup Collected: 2020/06/02
Sample ID: EX2-2

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU820 Collected: 2020/06/02
Sample ID: EX2-3

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU821 Collected: 2020/06/02
Sample ID: EX2-4

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU822 Collected: 2020/06/02
Sample ID: EX2-5

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale
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TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU822 Collected: 2020/06/02
Sample ID: EX2-5

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/05 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU822 Dup Collected: 2020/06/02
Sample ID: EX2-5

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/05 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU823 Collected: 2020/06/02
Sample ID: EX2-6

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: MTU824 Collected: 2020/06/02
Sample ID: DUP-2020

Matrix: Soil
Relinquished: 2020/06/02

Received: 2020/06/02

B[a]P Total Potency Equivalent CALC 6767320 N/A 2020/06/08 Automated Statchk

Moisture BAL 6767505 N/A 2020/06/04 Kelly Gale

PAH Compounds by GCMS (SIM) GC/MS 6767737 2020/06/03 2020/06/06 Lisa Gates
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GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 12.0°C

Note: C of C information incomplete - A non-IOL COC was submitted for samples. # of containers, IOL site #,task order# and # of jars used and not
submitted were not provided on the COC. Analysis proceeded.

Results relate only to the items tested.
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QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

6767737 LGE Method Blank D10-Anthracene 2020/06/05 103 % 50 - 130

D14-Terphenyl (FS) 2020/06/05 100 % 50 - 130

D8-Acenaphthylene 2020/06/05 96 % 50 - 130

1-Methylnaphthalene 2020/06/05 <0.010 mg/kg

2-Methylnaphthalene 2020/06/05 <0.010 mg/kg

Acenaphthene 2020/06/05 <0.010 mg/kg

Acenaphthylene 2020/06/05 <0.010 mg/kg

Anthracene 2020/06/05 <0.010 mg/kg

Fluoranthene 2020/06/05 <0.010 mg/kg

Fluorene 2020/06/05 <0.010 mg/kg

Naphthalene 2020/06/05 <0.010 mg/kg

Phenanthrene 2020/06/05 <0.010 mg/kg

Pyrene 2020/06/05 <0.010 mg/kg

Benzo(a)anthracene 2020/06/05 <0.010 mg/kg

Benzo(a)pyrene 2020/06/05 <0.010 mg/kg

Benzo(b)fluoranthene 2020/06/05 <0.010 mg/kg

Benzo(g,h,i)perylene 2020/06/05 <0.010 mg/kg

Benzo(j)fluoranthene 2020/06/05 <0.010 mg/kg

Benzo(k)fluoranthene 2020/06/05 <0.010 mg/kg

Chrysene 2020/06/05 <0.010 mg/kg

Dibenzo(a,h)anthracene 2020/06/05 <0.010 mg/kg

Indeno(1,2,3-cd)pyrene 2020/06/05 <0.010 mg/kg

6767505 KKE RPD [MTU819-01] Moisture 2020/06/04 0 % 25

6767737 LGE RPD [MTU822-01] 1-Methylnaphthalene 2020/06/05 19 % 50

2-Methylnaphthalene 2020/06/05 18 % 50

Acenaphthene 2020/06/05      NC (1) % 50

Acenaphthylene 2020/06/05      NC (1) % 50

Anthracene 2020/06/05      NC (1) % 50

Fluoranthene 2020/06/05      NC (1) % 50

Fluorene 2020/06/05      NC (1) % 50

Naphthalene 2020/06/05      NC (1) % 50

Phenanthrene 2020/06/05      NC (1) % 50

Pyrene 2020/06/05 21 % 50

Benzo(a)anthracene 2020/06/05 NC % 50

Benzo(a)pyrene 2020/06/05 NC % 50

Benzo(b)fluoranthene 2020/06/05 NC % 50

Benzo(g,h,i)perylene 2020/06/05 NC % 50

Benzo(j)fluoranthene 2020/06/05 NC % 50

Benzo(k)fluoranthene 2020/06/05 NC % 50

Chrysene 2020/06/05 20 % 50

Dibenzo(a,h)anthracene 2020/06/05 NC % 50

Indeno(1,2,3-cd)pyrene 2020/06/05 NC % 50

6767737 LGE Matrix Spike
[MTU822-01]

D10-Anthracene 2020/06/05 82 % 50 - 130

D14-Terphenyl (FS) 2020/06/05 85 % 50 - 130

D8-Acenaphthylene 2020/06/05 104 % 50 - 130

1-Methylnaphthalene 2020/06/05 97 % 50 - 130

2-Methylnaphthalene 2020/06/05 109 % 50 - 130

Acenaphthene 2020/06/05 101 % 50 - 130

Acenaphthylene 2020/06/05 107 % 50 - 130

Anthracene 2020/06/05 109 % 50 - 130

Fluoranthene 2020/06/05 105 % 50 - 130
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Fluorene 2020/06/05 109 % 50 - 130

Naphthalene 2020/06/05 100 % 50 - 130

Phenanthrene 2020/06/05 98 % 50 - 130

Pyrene 2020/06/05 101 % 50 - 130

Benzo(a)anthracene 2020/06/05 102 % 50 - 130

Benzo(a)pyrene 2020/06/05 98 % 50 - 130

Benzo(b)fluoranthene 2020/06/05 107 % 50 - 130

Benzo(g,h,i)perylene 2020/06/05 58 % 50 - 130

Benzo(j)fluoranthene 2020/06/05 100 % 50 - 130

Benzo(k)fluoranthene 2020/06/05 111 % 50 - 130

Chrysene 2020/06/05 96 % 50 - 130

Dibenzo(a,h)anthracene 2020/06/05 65 % 50 - 130

Indeno(1,2,3-cd)pyrene 2020/06/05 63 % 50 - 130

6767737 LGE LCS D10-Anthracene 2020/06/05 94 % 50 - 130

D14-Terphenyl (FS) 2020/06/05 93 % 50 - 130

D8-Acenaphthylene 2020/06/05 100 % 50 - 130

1-Methylnaphthalene 2020/06/05 92 % 50 - 130

2-Methylnaphthalene 2020/06/05 100 % 50 - 130

Acenaphthene 2020/06/05 102 % 50 - 130

Acenaphthylene 2020/06/05 109 % 50 - 130

Anthracene 2020/06/05 112 % 50 - 130

Fluoranthene 2020/06/05 107 % 50 - 130

Fluorene 2020/06/05 108 % 50 - 130

Naphthalene 2020/06/05 98 % 50 - 130

Phenanthrene 2020/06/05 115 % 50 - 130

Pyrene 2020/06/05 107 % 50 - 130

Benzo(a)anthracene 2020/06/05 104 % 50 - 130

Benzo(a)pyrene 2020/06/05 94 % 50 - 130

Benzo(b)fluoranthene 2020/06/05 104 % 50 - 130

Benzo(g,h,i)perylene 2020/06/05 55 % 50 - 130

Benzo(j)fluoranthene 2020/06/05 98 % 50 - 130

Benzo(k)fluoranthene 2020/06/05 103 % 50 - 130

Chrysene 2020/06/05 99 % 50 - 130

Dibenzo(a,h)anthracene 2020/06/05 63 % 50 - 130

Indeno(1,2,3-cd)pyrene 2020/06/05 60 % 50 - 130

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.

LCS: 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 (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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 Imperial 

 

Data Quality Review Checklist  

 1  

 

Consultant: AECOM  Sampling Date: 2020/06/02 

Location: 64 Mill Lake Road Hubbards  

NS 

 Laboratory: Maxxam 

Consultant Project Number: 60438249  Sample Submission Number: C0D5094 
 

Are All Laboratory QC Samples Within Acceptance Criteria (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Instrument Surrogate Recovery ☐ ☐ ☒  

Extraction Surrogate Recovery ☒ ☐ ☐  

Method Blank Concentration ☒ ☐ ☐  

Matrix Duplicate RPD ☐ ☒ ☐ NC (Duplicate RPD): The duplicate RPD was not calculated. The 

concentration in the sample and/or duplicate was too low to permit a 

reliable RPD calculation (absolute difference <= 2x RDL). 

Matrix Spike Recovery ☒ ☐ ☐  

Lab Control Sample Recovery ☒ ☐ ☐  
 

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)? 

 Yes No NA Comments 

Field Blank Concentration ☐ ☐ ☒  

Trip Blank Concentration ☐ ☐ ☒  

Field Duplicate RPD ☒ ☐ ☐  
 

Has CoA been signed off?  ☒  Yes ☐  No 

Has lab warranted all tests were in statistical control in CoA?  ☒  Yes ☐  No 

Has lab warranted all tests were analyzed following SOP's in CoA?  ☒  Yes ☐  No 

Were all samples analyzed within hold times?  ☒  Yes ☐  No 

All volatiles samples methanol extracted (if required) within 48 hours?  ☒  Yes ☐  No 

Is Chain of Custody completed and signed?  ☒  Yes ☐  No 

Were sample temperatures acceptable when they reached lab?  ☒  Yes ☐  No 

Is data considered to be reliable?  ☒  Yes ☐  No 

If answer is "No", describe and provide rationale: 

See comment above.  

 

 

 

Reviewed by (Print): Janice Shea  Reviewed by (Signature):  

Date: 2020 06 10    
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Quality Assurance and Quality Control Program 
 

 

A quality assurance and quality control (QA/QC) program was implemented during the sampling events to 

minimize and quantify potential impacts introduced during sample collection, handling, shipping and 

analysis. As part of the QA/QC program, sampling protocols included minimizing sample handing, 

submitting field QA/QC samples, using dedicated sampling equipment, using sample-specific 

identification and labelling procedures and using chain of custody records. 

 

Field QA/QC samples include: 

 

• A field duplicate sample, which is collected at the same time as the parent sample but placed in 

a different container and is labelled as a randomized sample ID. The field duplicate sample is 

then submitted to the laboratory along with the original sample for analysis of the same 

parameters.   

• A field blank sample, which is a sample of analyte-free media used to assess contamination 

from the combination of field sampling techniques, preservatives, sample shipping and 

laboratory analytical processes. 

• A trip blank sample, which is a sample of analyte-free media taken from the laboratory to the 

sampling site and returned unopened. 

 

Laboratory QA/QC measures included analysis of a laboratory blank, spiked blank, duplicate, matrix 

spike, and laboratory control samples. Details of the internal QA/QC procedures and methodologies 

employed by Maxxam are presented in the laboratory reports provided.  

 

The field duplicate samples provide a means to evaluate the precision of the field quality control program. 

Reproducibility is quantified by calculating the relative percent difference (RPD) defined by the following 

equation: 

 

𝐹𝑖𝑒𝑙𝑑 𝐷𝑢𝑝𝑙𝑖𝑐𝑎𝑡𝑒 𝑅𝑃𝐷 (%) =
(𝐶1 − 𝐶2)

(𝐶1 + 𝐶2)
2⁄

∗ 100 

 

where:  RPD = relative percent difference   

C1 = larger of the two observed values from the field duplicate analysis   

C2 = smaller of the two observed values from the field duplicate analysis  

  

In order for a valid Field Duplicate RPD to be calculated, both sets of results must be greater than five 

times (5x) the Laboratory Reportable Detection Limit (RDL). If one or both sets of analytical results for the 

field duplicate samples are less than 5x the RDL for an analyte, then it is not possible to calculate a valid 

Field Duplicate RPD.  
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Quality Assurance and Quality Control Results 

 

AECOM QA/QC programs are tailored to each investigation. This investigation QA/QC samples are 

summarized below.  

 

Sample Type # of Samples Analysis Result Issue Identified 

Groundwater QA/QC Samples 

Field Duplicate 

8 for 65 

groundwater

samples  

collected

BTEX and PHC 

All within acceptable 

RPD limit of 30%, 

except for MW16-01: 

 

PHC F1 (C6-C10) minus 

BTEX (RPD 44%) 

 

MW17-01: 

PHC >C16-C21 (RPD 

34%) and PHC >C21-

C32 (RPD 46%) 

 

MW17-03: 

C16-C21 (RPD 61%), 

Modified TPH Tier 1 

(RPD 68%) and  

F2 (RPD 69%); 

 

 

See Attachment A. 

Note that most 

analytes with precision 

(RPD) exceedances do 

not have NSE criteria.  

 

 Both the parent and 

field duplicate values 

for the TPH Tier 1 

exceedances for  

MW17-03 (2017-07-

27) were above NSE-

EQS. 

Trip Blank 

Collected for the 

March 2018 

samples. 

BTEX and PHC 

All less than RDL and 

thus within acceptable 

limits. See QAQC 

results in Attachment A. 

None 

Field Blank  

Collected for the 

Feb 2019 

samples. 

BTEX and PHC 

All less than RDL and 

thus within acceptable 

limits. See QAQC 

results in Attachment A. 

None 

Trip Blank 

Collected for the 

Feb 2019 

samples. 

BTEX and PHC 

All less than RDL and 

thus within acceptable 

limits. See QAQC 

results in Attachment A. 

None 

Soil QA/QC Samples 

Field Duplicate 

8 for 119 soil 

samples 

collected  

BTEX, PHC and 

PAH 

All within acceptable 

RPD limits of 30% (or 

40% for PAH), except 

FA1 (0.0-1.0): >C21-

<C32 Hydrocarbons 

(RPD 117%), and 

Results flagged 

estimated. Note that 

there is only an 

applicable NSE-EQS 

criteria for Modified 

TPH and Total 
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Sample Type # of Samples Analysis Result Issue Identified 

Modified TPH Tier 1 

(RPD 115%).  

 

TP16-06: 

TPH Tier 1 (RPD 44%), 

Total Xylene (RPD 

41%), F1 (RPD 74%), 

F2 (RPD74%), 

PHC >C16-C21 (RPD 

93%), and PHC >C21-

C32 (RPD 80%). 

 

See QAQC results in 

Attachment A. 

Xylenes.  In addition, 

the TPH and Total 

Xylene values for the 

samples with precision 

(RPD) exceedances 

were considerably less 

than the NSE criteria, 

so the status of these  

samples is not 

affected. 

 

 

The results of the laboratory QA/QC analyses are provided in the Laboratory Certificates of Analysis 

(CoA). The analysis included method blanks, matrix spikes, laboratory control samples, laboratory 

duplicates and matrix duplicates.  

 

Data quality issues were identified for sample receipt, as discussed below and summarized in the data 

quality waiver in Attachment B. 

 

Sample Receipt Issues for Informational Purposes 

The sample receipt temperatures for a number of sampling events may have been above 10 ºC; however, 

the samples were received at the laboratory within 3 to 6 hours of collection, and had insufficient time to 

reach the required temperature. 

 

One of the two vials received for MW17-04 (0.6-1.2) came without the methanol preservative.  The 

laboratory was able to proceed with analysis using the remaining vial. 

 

The laboratory indicated that an insufficient number of bottles were received for samples MW17-01 and 

MW17-03 collected 2018/08/07.  The laboratory indicated they were able to proceed with analyses using 

the vials submitted. 

 

A sample labeling issue occurred with sample MW16-03 collected 2019/05/06.  The laboratory indicated 

that both MW3 and MW16-03 were listed on the 250 ml bottle.  The laboratory proceeded with the ID of 

MW16-03.   

 

Some of the vials for sample MW4 and the Trip Blank (collected 2019/02/19) were received with 

headspace.  The laboratory was able to proceed with analysis as additional headspace free vials were 

available for analysis. 

 

C of C information incomplete (for Job #COD5094 dated 2020/06/02) - A non-IOL COC was submitted for 

samples. # of containers, IOL site #,task order# and # of jars used and not submitted were not provided 

on the COC. Analysis proceeded. 

 

All other laboratory data is considered reliable. 



 IOL-CTC-Hubbards

Attachment A

 Table 1 :Analytical Results for SO Blanks
EX1-15 EX1-15 (Duplicate) EX1-4 EX1-4 (Duplicate) EX1-4 EX1-4 (Duplicate)

2016-Oct-27 2016-Oct-27 2016-Oct-21 2016-Oct-21 2016-Oct-20 2016-Oct-21

2 - 3 2 - 3 1.5 - 2.5 1.5 - 2.5 4 - 4 4 - 4

EX1-15 EX1-15 EX1-4 EX1-4 EX1-4 EX1-4

DIM617 DIM618 DHE631 DHE632 DHE573 DHE633

B6N3457 B6N3457 B6M7459 B6M7459 B6M7459 B6M7459

Parameter Units Detection Level Alert Limit       

Moisture % 1.0 - 10 8.5 16 5.7 6.2 8 12 8.2 38

Modified TPH Tier 1 mg/kg 15 30 < 15 < 15 NC < 15 < 15 NC 46 170 NC

Benzene mg/kg 0.025 30 < 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

Toluene mg/kg 0.025 30 < 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

Ethylbenzene mg/kg 0.025 30 < 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

Xylenes, Total mg/kg 0.050 30 < 0.050 < 0.050 NC < 0.050 < 0.050 NC < 0.050 0.12 NC

PHC F1 (C6-C10) minus BTEX mg/kg 2.5 30 < 2.5 < 2.5 NC < 2.5 < 2.5 NC 11 10 NC

PHC F2 (>C10-C16) mg/kg 10 30 < 10 < 10 NC < 10 < 10 NC 22 110 NC

PHC (>C16-C21) mg/kg 10 30 < 10 < 10 NC < 10 < 10 NC 13 51 NC

PHC (>C21-C32) mg/kg 15 30 < 15 < 15 NC < 15 < 15 NC < 15 < 15 NC

Reached Baseline at C32 mg/kg 0 - NA NA NC NA NA NC YES YES NC

Hydrocarbon Resemblance none 0 - NA NA NC NA NA NC Fuel Fuel NC

Acenaphthene mg/kg 0.01 40 - - - - - - - - -

Acenaphthylene mg/kg 0.01 40 - - - - - - - - -

Anthracene mg/kg 0.01 40 - - - - - - - - -

Benz(a)anthracene mg/kg 0.01 40 - - - - - - - - -

Benzo(a)pyrene mg/kg 0.01 40 - - - - - - - - -

Benzo(a)pyrene total potency equivalents mg/kg 0.03 40 - - - - - - - - -

Benzo(b)fluoranthene mg/kg 0.01 40 - - - - - - - - -

Benzo(g,h,i)perylene mg/kg 0.01 40 - - - - - - - - -

Benzo(j)fluoranthene mg/kg 0.01 40 - - - - - - - - -

Benzo(k)fluoranthene mg/kg 0.01 40 - - - - - - - - -

Chrysene mg/kg 0.01 40 - - - - - - - - -

Dibenz(a,h)anthracene mg/kg 0.01 40 - - - - - - - - -

Fluoranthene mg/kg 0.01 40 - - - - - - - - -

Fluorene mg/kg 0.01 40 - - - - - - - - -

Indeno(1,2,3-c,d)pyrene mg/kg 0.01 40 - - - - - - - - -

Methylnaphthalene, 1- mg/kg 0.01 40 - - - - - - - - -

Methylnaphthalene, 2- mg/kg 0.01 40 - - - - - - - - -

Moisture % 1 40 - - - - - - - - -

Naphthalene mg/kg 0.01 40 - - - - - - - - -

Phenanthrene mg/kg 0.01 40 - - - - - - - - -

Pyrene mg/kg 0.01 40 - - - - - - - - -

Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Depth (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

RPD

Sample Location

Sample Date

RPDRPD

Yellow

                                                                      Page 1 of 7



 IOL-CTC-Hubbards

Attachment A

 Table 1 :Analytical Results for SO Blanks

Parameter Units Detection Level Alert Limit

Moisture % 1.0 -

Modified TPH Tier 1 mg/kg 15 30

Benzene mg/kg 0.025 30

Toluene mg/kg 0.025 30

Ethylbenzene mg/kg 0.025 30

Xylenes, Total mg/kg 0.050 30

PHC F1 (C6-C10) minus BTEX mg/kg 2.5 30

PHC F2 (>C10-C16) mg/kg 10 30

PHC (>C16-C21) mg/kg 10 30

PHC (>C21-C32) mg/kg 15 30

Reached Baseline at C32 mg/kg 0 -

Hydrocarbon Resemblance none 0 -

Acenaphthene mg/kg 0.01 40

Acenaphthylene mg/kg 0.01 40

Anthracene mg/kg 0.01 40

Benz(a)anthracene mg/kg 0.01 40

Benzo(a)pyrene mg/kg 0.01 40

Benzo(a)pyrene total potency equivalents mg/kg 0.03 40

Benzo(b)fluoranthene mg/kg 0.01 40

Benzo(g,h,i)perylene mg/kg 0.01 40

Benzo(j)fluoranthene mg/kg 0.01 40

Benzo(k)fluoranthene mg/kg 0.01 40

Chrysene mg/kg 0.01 40

Dibenz(a,h)anthracene mg/kg 0.01 40

Fluoranthene mg/kg 0.01 40

Fluorene mg/kg 0.01 40

Indeno(1,2,3-c,d)pyrene mg/kg 0.01 40

Methylnaphthalene, 1- mg/kg 0.01 40

Methylnaphthalene, 2- mg/kg 0.01 40

Moisture % 1 40

Naphthalene mg/kg 0.01 40

Phenanthrene mg/kg 0.01 40

Pyrene mg/kg 0.01 40

Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Depth (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

Sample Location

Sample Date

Yellow

EX2-2 EX2-2 (Duplicate) EX3-6 EX3-6 (Duplicate) FA1 FA1 (Duplicate)

2016-Oct-21 2016-Oct-21 2016-Oct-27 2016-Oct-27 2016-Oct-18 2016-Oct-18

1 - 2 1 - 2 2.5 - 3.5 2.5 - 3.5 0 - 1 0 - 1

EX2-2 EX2-2 EX3-6 EX3-6 FA1 FA1

DHE635 DHE652 DIM699 DIM700 DGT098 DGT099

B6M7459 B6M7459 B6N3491 B6N3491 B6M4914 B6M4914

      

9.7 9.4 3 8.7 8.0 8 19 12 45

< 15 < 15 NC < 15 < 15 NC 340 92 115

< 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

< 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

< 0.025 < 0.025 NC < 0.025 < 0.025 NC < 0.025 < 0.025 NC

< 0.050 < 0.050 NC < 0.050 < 0.050 NC < 0.050 < 0.050 NC

< 2.5 < 2.5 NC < 2.5 < 2.5 NC < 2.5 < 2.5 NC

< 10 < 10 NC < 10 < 10 NC < 10 < 10 NC

< 10 < 10 NC < 10 < 10 NC 36 11 NC

< 15 < 15 NC < 15 < 15 NC 310 81 117

NA NA NC NA NA NC YES YES NC

NA NA NC NA NA NC Lube Lube NC

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

RPDRPDRPD
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 IOL-CTC-Hubbards

Attachment A

 Table 1 :Analytical Results for SO Blanks

Parameter Units Detection Level Alert Limit

Moisture % 1.0 -

Modified TPH Tier 1 mg/kg 15 30

Benzene mg/kg 0.025 30

Toluene mg/kg 0.025 30

Ethylbenzene mg/kg 0.025 30

Xylenes, Total mg/kg 0.050 30

PHC F1 (C6-C10) minus BTEX mg/kg 2.5 30

PHC F2 (>C10-C16) mg/kg 10 30

PHC (>C16-C21) mg/kg 10 30

PHC (>C21-C32) mg/kg 15 30

Reached Baseline at C32 mg/kg 0 -

Hydrocarbon Resemblance none 0 -

Acenaphthene mg/kg 0.01 40

Acenaphthylene mg/kg 0.01 40

Anthracene mg/kg 0.01 40

Benz(a)anthracene mg/kg 0.01 40

Benzo(a)pyrene mg/kg 0.01 40

Benzo(a)pyrene total potency equivalents mg/kg 0.03 40

Benzo(b)fluoranthene mg/kg 0.01 40

Benzo(g,h,i)perylene mg/kg 0.01 40

Benzo(j)fluoranthene mg/kg 0.01 40

Benzo(k)fluoranthene mg/kg 0.01 40

Chrysene mg/kg 0.01 40

Dibenz(a,h)anthracene mg/kg 0.01 40

Fluoranthene mg/kg 0.01 40

Fluorene mg/kg 0.01 40

Indeno(1,2,3-c,d)pyrene mg/kg 0.01 40

Methylnaphthalene, 1- mg/kg 0.01 40

Methylnaphthalene, 2- mg/kg 0.01 40

Moisture % 1 40

Naphthalene mg/kg 0.01 40

Phenanthrene mg/kg 0.01 40

Pyrene mg/kg 0.01 40

Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Depth (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

Sample Location

Sample Date

Yellow

TP16-06 TP16-06 (Duplicate) EX2-3 EX2-3 (Duplicate)

2016-Jul- 2016-Jul-28 2020-Jun-02 2020-Jun-02

2 - 3 2 - 3 0 – 1 0 – 1 

TP16-06 DUP A EX2-3 DUP-2020

CUG986 CUG992 MTU820 MTU824

B6F9144 B6F9144 C0D5094 C0D5094

  

12 10 18 - - -

860 550 44 - - -

< 0.025 < 0.025 NC - - -

< 0.025 < 0.025 NC - - -

0.22 0.17 26 - - -

1.5 0.99 41 - - -

120 260 74 - - -

490 180 93 - - -

200 86 80 - - -

46 19 NC - - -

YES YES NC - - -

Fuel Fuel NC - - -

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.03 <0.03 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - 11 10 10

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

- - - <0.010 <0.01 NC

RPDRPD
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 IOL-CTC-Hubbards

Attachment A

 Table 2 :Analytical Results for WG Blanks

MW16-01 MW16-01 (Duplicate) MW16-01 MW16-01 (Duplicate)

2016-Dec-15 2016-Dec-15 2017-Jan-11 2017-Jan-11

MW16-01 MW16-01 MW16-01 MW16-01

DQD848 DQD851 DSW162 DSW163

B6R3168 B6R3168 B705977 B705977

Parameter Units Detection Level Alert Limit     

Modified TPH Tier 1 mg/L 0.10 30 7.3 7.1 3 5.3 6.5 20

Benzene mg/L 0.0010 30 < 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

Toluene mg/L 0.0010 30 < 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

Ethylbenzene mg/L 0.0010 30 0.0038 0.0037 NC < 0.0010 < 0.0010 NC

Xylenes, Total mg/L 0.0020 30 0.017 0.016 6 < 0.0020 < 0.0020 NC

PHC F1 (C6-C10) minus BTEX mg/L 0.010 30 0.30 0.29 3 0.070 0.11 44

PHC F2 (>C10-C16) mg/L 0.050 30 4.5 4.5 0 2.9 3.6 22

PHC (>C16-C21) mg/L 0.050 30 2.2 1.9 15 2.0 2.4 18

PHC (>C21-C32) mg/L 0.10 30 0.31 0.35 NC 0.33 0.40 NC

Reached Baseline at C32 mg/L 0 - YES YES NC YES YES NC

Hydrocarbon Resemblance none 0 - Fuel Fuel NC Fuel Fuel NC
Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Location

Sample Date

Screen Interval (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

RPDRPD

Yellow
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 IOL-CTC-Hubbards

Attachment A

 Table 2 :Analytical Results for WG Blanks

Parameter Units Detection Level Alert Limit

Modified TPH Tier 1 mg/L 0.10 30

Benzene mg/L 0.0010 30

Toluene mg/L 0.0010 30

Ethylbenzene mg/L 0.0010 30

Xylenes, Total mg/L 0.0020 30

PHC F1 (C6-C10) minus BTEX mg/L 0.010 30

PHC F2 (>C10-C16) mg/L 0.050 30

PHC (>C16-C21) mg/L 0.050 30

PHC (>C21-C32) mg/L 0.10 30

Reached Baseline at C32 mg/L 0 -

Hydrocarbon Resemblance none 0 -
Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Location

Sample Date

Screen Interval (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

Yellow

MW16-01 MW16-01 (Duplicate) MW17-01 MW17-01 (Duplicate)

2019-Feb-19 2019-Feb-19 2017-Sep-20 2017-Sep-20

MW16-01_20190219 DUPA_20190219 MW17-01 MW17-01

JAF716 JAF718 FDV402 FDV405

B944678 B944678 B7K5372 B7K5372

    

< 0.10 < 0.10 NC 21 27 25

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

< 0.0010 < 0.0010 NC 0.0013 0.0011 NC

< 0.0020 < 0.0020 NC < 0.0020 < 0.0020 NC

< 0.010 < 0.010 NC 0.14 0.12 15

< 0.050 < 0.050 NC 14 19 30

< 0.050 < 0.050 NC 4.8 6.8 34

< 0.10 < 0.10 NC 1.0 1.6 46

NA NA NC YES YES NC

NA NA NC Fuel Fuel NC

RPDRPD
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 IOL-CTC-Hubbards

Attachment A

 Table 2 :Analytical Results for WG Blanks

Parameter Units Detection Level Alert Limit

Modified TPH Tier 1 mg/L 0.10 30

Benzene mg/L 0.0010 30

Toluene mg/L 0.0010 30

Ethylbenzene mg/L 0.0010 30

Xylenes, Total mg/L 0.0020 30

PHC F1 (C6-C10) minus BTEX mg/L 0.010 30

PHC F2 (>C10-C16) mg/L 0.050 30

PHC (>C16-C21) mg/L 0.050 30

PHC (>C21-C32) mg/L 0.10 30

Reached Baseline at C32 mg/L 0 -

Hydrocarbon Resemblance none 0 -
Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Location

Sample Date

Screen Interval (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

Yellow

MW17-01 MW17-01 (Duplicate) MW17-03 MW17-03 (Duplicate)

2018-Mar-14 2018-Mar-14 2017-Jul-27 2017-Jul-27

MW17-01-04-20180314 DUP1-04-20180314 MW17-03 MW17-03

GGI775 GGI778 EVG247 EVG249

B857359 B857359 B7G0392 B7G0392

    

5.3 6.1 14 5.4 11 68

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

< 0.0020 < 0.0020 NC < 0.0020 < 0.0020 NC

0.050 0.066 28 0.092 0.086 7

3.6 4.1 13 4.4 9.0 69

1.4 1.5 7 0.80 1.5 61

0.34 0.38 NC 0.16 0.20 NC

YES YES NC YES YES NC

FUEL FUEL NC Fuel Fuel NC

RPDRPD
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 IOL-CTC-Hubbards

Attachment A

 Table 2 :Analytical Results for WG Blanks

Parameter Units Detection Level Alert Limit

Modified TPH Tier 1 mg/L 0.10 30

Benzene mg/L 0.0010 30

Toluene mg/L 0.0010 30

Ethylbenzene mg/L 0.0010 30

Xylenes, Total mg/L 0.0020 30

PHC F1 (C6-C10) minus BTEX mg/L 0.010 30

PHC F2 (>C10-C16) mg/L 0.050 30

PHC (>C16-C21) mg/L 0.050 30

PHC (>C21-C32) mg/L 0.10 30

Reached Baseline at C32 mg/L 0 -

Hydrocarbon Resemblance none 0 -
Notes:

NC: Not Calculated (Results <5x laboratory detection limit)

RPD: Relative Percent Difference

- :Not analyzed

                Exceeds RPD Alert Limits

Sample Location

Sample Date

Screen Interval (m bgs)

Sample ID

Lab Sample ID

Lab Lab Certifications

Yellow

MW19-01 MW19-01 (Duplicate) MW6 MW6 (Duplicate)

2019-May-03 2019-May-06 2017-Jun-22 2017-Jun-22

MW19-01_20190503 DUP_20190506 MW6 MW6

JQI771 JQI760 EPN215 EPN216

B9C0859 B9C0859 B7D0352 B7D0352

    

< 0.10 < 0.10 NC 3.6 3.0 18

< 0.0010 < 0.0010 NC < 0.0010 < 0.0010 NC

0.0073 0.0070 4 < 0.0010 < 0.0010 NC

0.0045 0.0047 NC < 0.0010 < 0.0010 NC

0.020 0.021 5 < 0.0020 < 0.0020 NC

0.058 0.063 8 0.027 0.031 NC

< 0.050 < 0.050 NC 2.6 2.1 21

< 0.050 < 0.050 NC 0.82 0.70 16

< 0.10 < 0.10 NC 0.16 0.15 NC

NA NA NC YES YES NC

NA NA NC Fuel Fuel NC

RPDRPD
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Summary of Data Quality Waivers 
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Maxxam 

Job 

Number 

Matrix 

Maxxam 

Sample 

ID 

Sample 

ID 

Test 

Affected 
Parameters Data Quality Issue Comments 

B6N3457 Soil DIM617 
EX1-15 

(2.0-3.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte.  

B6N3457 Soil DIM618 

DUP E 

(EX1-15 

(2.0-3.0)) 

TPHC 
>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3457 Soil DIM619 
EX1-17 

(1.0-2.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3457 Soil DIM620 
EX1-17 

(3.0-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3457 Soil DIM621 
EX1-16 

(3.5-4.5) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6M7459 Soil DHE564 
EX1-7 

(0.0-1.0) 
TPHC Sample 

#11 Improper 

Sample Storage 

Conditions 

This may represent a low bias for parameters 

subject to volatilization or degradation. The PHC results are thus deemed 

estimated. It is to be noted that BTEX and mTPH are the only parameters that 

have applicable NSE-EQS criteria and all are ND or far below criteria (see EX1-

7 below). Note also neighboring samples (EX1-6 & EX1-8), which did not have 

an issue with sample storage conditions, are also below criteria. 

Parameter Unit 
NSE-

EQS1 EX1-6 EX1-7 EX1-8 

Benzene mg/kg 0.042 < 0.025 < 0.025 < 0.025 

Toluene mg/kg 0.35 < 0.025 < 0.025 < 0.025 



IOL-Hubbards 
QAQC – Attachment B 

Summary of Data Quality Waivers 
 

 

Page 2 of 4 

Maxxam 

Job 

Number 

Matrix 

Maxxam 

Sample 

ID 

Sample 

ID 

Test 

Affected 
Parameters Data Quality Issue Comments 

Ethylbenzene mg/kg 0.065 < 0.025 < 0.025 < 0.025 

Xylenes mg/kg 11 < 0.050 0.20 < 0.050 

Modified TPH (Tier 1) mg/kg Fuel=1800 60 320 < 15 
 

B6M7459 Soil DHE568 
EX1-10 

(1.5-2.5) 
TPHC Sample 

#11 Improper 

Sample Storage 

Conditions 

This may represent a low bias for parameters 

subject to volatilization or degradation. The PHC results are thus deemed 

estimated. It is to be noted that BTEX and mTPH are the only parameters that 

have applicable NSE-EQS criteria. Note that this sample is already indicated as 

exceeding mTPH and ethylbenzene and is identified as interim (location further 

excavated). 

Parameter Unit NSE-EQS1 EX1-10 

Benzene mg/kg 0.042 < 0.025 

Toluene mg/kg 0.35 < 0.025 

Ethylbenzene mg/kg 0.065 0.16 

Xylenes mg/kg 11 0.86 

Modified TPH (Tier 1) mg/kg Fuel=1800 2600 
 

B6N3491 Soil DIM693 
EX3-1 

(3.0-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM694 
EX3-2 

(2.5-3.5) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM695 
EX3-3 

(1.0-2.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM696 
EX3-4 

(3.5-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 
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Maxxam 

Job 

Number 

Matrix 

Maxxam 

Sample 

ID 

Sample 

ID 

Test 

Affected 
Parameters Data Quality Issue Comments 

B6N3491 Soil DIM697 
EX3-5 

(1.0-2.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM698 
EX3-5 

(3.0-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM699 
EX3-6 

(2.5-3.5) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM700 DUP F TPHC 
>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM701 
EX3-7 

(1.0-2.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM702 
EX3-8 

(3.5-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM703 
EX3-9 

(3.0-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 



IOL-Hubbards 
QAQC – Attachment B 

Summary of Data Quality Waivers 
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Maxxam 

Job 

Number 

Matrix 

Maxxam 

Sample 

ID 

Sample 

ID 

Test 

Affected 
Parameters Data Quality Issue Comments 

B6N3491 Soil DIM704 
EX3-10 

(1.5-2.5) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM705 
EX3-11 

(2.0-3.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

B6N3491 Soil DIM706 
EX3-12 

(3.5-4.0) 
TPHC 

>C21-<C32 

Hydrocarbons 

#12 Continuing 

Calibration 

Verification Failure 

(CCV) 

This may represent a high bias for this 

Parameter (>C21-<C32). However the result is currently non-detect so taking the 

high bias into consideration will not affect the reported result. As well it is to be 

noted that there is no applicable NSE-EQS criteria for this analyte. 

        

        

        

        

 



Appendix G

BOREHOLE / TEST PIT /
MONITORING WELL

LOGS



Collected Sample
TP16-01 (4-5m)

SA

SAND
Brown sandy gravel

Coarse gravel backfill

Moist

End of borehole at 5 mbgs

SOIL DESCRIPTION
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REVIEWED BY:  J.Shea
PROJECT ENGINEER:  A.Duguay

COMPLETION DEPTH:  5.00 m
COMPLETION DATE:  7/28/16

LO
G

 O
F

 T
E

S
T

H
O

LE
  6

04
38

24
9

_H
U

B
B

A
R

D
S

.G
P

J 
 U

M
A

.G
D

T
  1

1/
2

8/
19

U
SC

BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-01

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE
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L

       Vapour Reading
(ppm)
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Collected Sample
TP16-02 (2.5-3m)

SA

SA

SM

SA

COARSE GRAIN SAND
Brown coarse grain sand

SAND
Brown sand, some gravel

SILTY SAND
Black silty sand

FINE AND COARSE GRAIN SAND
Brown fine and coarse grain sand

End of borehole at 5 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-02

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE
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L

       Vapour Reading
(ppm)

10 100
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#
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Collected Sample
TP16-03 (0-1m)

Collected Sample
TP16-04 (3-4m)

SM

SILTY SAND
Grass sod, Silty sand some gravel

Silty sand

Silty brown sand, gravel fill

End of borehole at 4 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-03

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
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L

       Vapour Reading
(ppm)
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Collected Sample
TP16-04 (3-4m)

SA

SAND
Brown sand with gravel

Small boulder

Small boulder

End of borehole at 5 mbgs

SOIL DESCRIPTION

D
EP

TH
 (m

)

0

D
EP

TH
 (m

)

1

2

3

4

5

1

2

3

4

5

COMMENTS

6

Page  1  of  1

LOGGED BY:  A.Duguay
REVIEWED BY:  J.Shea
PROJECT ENGINEER:  A.Duguay

COMPLETION DEPTH:  5.00 m
COMPLETION DATE:  7/27/16
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-04

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
IL

 S
YM

BO
L

       Vapour Reading
(ppm)

10 100
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M

PL
E 

#
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E 
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Collected Sample
TP16-05 (1-2m)

Collected Sample
TP16-06 (3-4m)

GRSA

SA

SM

SA

GRAVELLY SAND
Brown gravelly sand

COARSE GRAIN SAND
Coarse grain sand

SILTY SAND
Brown silty sand with gravel, saturated

SAND
Brown sand with gravel

End of borehole at 5 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-05

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
IL

 S
YM

BO
L

       Vapour Reading
(ppm)

10 100
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M
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E 

#
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M
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E 
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1550



Collected Sample
TP16-06 (2-3m)

Collected Sample
TP16-06 (3-4m)

SA

SAND
Brown sand with gravel

Grey sand, moist

End of borehole at 5 mbgs

SOIL DESCRIPTION
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COMPLETION DATE:  7/28/16
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-06

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
IL

 S
YM

BO
L

       Vapour Reading
(ppm)

10 100
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M
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E 

#
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M
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E 
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PE

1550



Collected Sample
TP16-07 (2-3m)

GRSA

SA

SANDY GRAVEL
Brown sandy gravel

Moist

HC odour

COARSE GRAIN SAND
Coarse grain sand

End of borehole at 5 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-07

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
IL
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YM
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L
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M
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E 

#

SA
M
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E 

TY
PE



Collected Sample
TP16-08 (3-4m)

GRSA

SM

SA

SANDY GRAVEL
Brown sand and gravel, trace silt

Brown sandy gravel, moist

SILTY SAND
Dark brown silty sand with gravel, moist

COARSE GRAIN SAND
Coarse grain sand
Corner of concrete foundation visible in test pit

End of borehole at 5 mbgs

SOIL DESCRIPTION
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LO
G

 O
F

 T
E

S
T

H
O

LE
  6

04
38

24
9

_H
U

B
B

A
R

D
S

.G
P

J 
 U

M
A

.G
D

T
  1

1/
2

8/
19

U
SC

BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-08

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
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L

       Vapour Reading
(ppm)
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#
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Collected Sample
TP16-09 (0-1m)

GM

GRSA

GP

SILTY GRAVEL
Dark brown silty gravel, boulders (smaller), HC odour

SANDY GRAVEL
Brown sandy gravel

COARSE GRAIN GRAVEL
Coarse grain gravel (Silica sand diameter)

End of borehole at 3 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-09

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE
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(ppm)
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Collected Sample
TP16-10 (3-3.5m)

SM

SILTY SAND
Brown silty sand, gravel, boulders

Dark brown, moist, large boulders

End of borehole at 3.35 mbgs

SOIL DESCRIPTION
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BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Bunrich Trucking Ltd.

TESTHOLE NO:  TP16-10

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Grab Sample
SHELBY TUBE NO RECOVERY CORE

SO
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       Vapour Reading
(ppm)
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FILL
-Brown gravel. Moist. Moderately compact. No odour. No
stain.

CONCRETE
-0.15 m concrete slab on top of 0.05 m gravel layer.
SAND
-Brown silty sand. Saturated. Moderately compacted. No
odour. No stain.
BEDROCK
-Granite bedrock.

3.8

3.9

4.2

5.0

Augered: 0-4.5 mbgs
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DATE:

BOREHOLE LOG

Imperial Oil Ltd

IOL Cost to Closure

PROJECT:
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Northing:

Contractor:

Easting:
Methodology: Hubbards, NS
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GRAVEL
-Brown gravel with sand and silt.

SILT
-Brown silt with some sand. Damp. Compacted hard. No
odour. No stain.  (3.9-4.5 m)

-Brown sandy silt. Compacted hard. Damp. No odour. No
stain.  (4.5-4.8 m)

REFUSAL
-Refusal: 4.8-5.0 m

3.9

4.8

5.0

Augered: 0-3.9 mbgs

Refusal 4.8-5.0 mbgs

EOH = 5.0 mbgs

Augered: 0-3.9 mbgs

Refusal 4.8-5.0 mbgs

EOH = 5.0 mbgs
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Augered: 0-3.9 mbgs

Refusal 4.8-5.0 mbgs

EOH = 5.0 mbgs
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FILL
-Dark brown gravel with sand and silt. Damp. Moderately
compacted.

SILT AND SAND
-Light brown silt and sand. Moist. Moderately compact. No
odour. No stain.
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5.6

Augered: 0-5.55 mbgs

WL = ~1.0 mbgs

Bedrock at 5.55 mbgs
EOH = 5.55 mbgs

Augered: 0-5.55 mbgs

WL = ~1.0 mbgs

Bedrock at 5.55 mbgs
EOH = 5.55 mbgs

Augered: 0-5.55 mbgs

WL = ~1.0 mbgs

Bedrock at 5.55 mbgs
EOH = 5.55 mbgs
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Methodology: Hubbards, NS
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FILL
-Dark brown gravel with sand and silt. Damp. Moderately
compacted.

SILT AND SAND
-Light brown silt and sand. Moist. Moderately compact. No
odour. No stain.

2.1

3.0

WL = ~1.0 mbgs

Sample: EX2-6  Analysis: PHC

EOH = 3.0 mbgs

WL = ~1.0 mbgs

Sample: EX2-6  Analysis: PHC

EOH = 3.0 mbgs
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WL = ~1.0 mbgs

Sample: EX2-6  Analysis: PHC

EOH = 3.0 mbgs
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GRAVEL
-Brown well-graded gravel, sand, and silt mix with some
boulders and cobbles throughout. Damp. Moderately
compacted.
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Augered: 0-3.0 mbgs

WL = ~1.0 mbgs

EOH = 3.0 mbgs

Augered: 0-3.0 mbgs
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LOGGED BY

1 of 160438249 MW-16-03BOREHOLE:

DATE:

BOREHOLE LOG

Imperial Oil Ltd

IOL Cost to Closure

PROJECT:
 4943123
 414530

 Hollow-Stem
 LantechClient:

Northing:

Contractor:

Easting:
Methodology: Hubbards, NS
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REFERENCE m Above Datum
CH
N/A



SILT AND SAND
-Silt and sand. Loose. Moist. Brown.

BOULDER

SILT AND SAND
-Silt with trace sand. Dense. Moist. Brown and grey.
SAND
-Sand. Dense. Moist. Brown.

SILT AND SAND
-Silt and sand. Dense. Wet. Dark Brown.

-Silt with trace sand. Stiff. Wet. Brown.

BEDROCK

0.9
40.5

1.2
40.2

1.4
40.0

1.8
39.6

2.4
39.0

3.8
37.6

4.2
37.2

Slight hydrocarbon odour ~1.2-1.4
mbgs
Sample: BH17-05 (1.2-1.8)

Sample: BH17-05 (3.0-3.6)

EOH = 4.2 mbgs

Slight hydrocarbon odour ~1.2-1.4
mbgs
Sample: BH17-05 (1.2-1.8)

Sample: BH17-05 (3.0-3.6)

EOH = 4.2 mbgs
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Slight hydrocarbon odour ~1.2-1.4
mbgs
Sample: BH17-05 (1.2-1.8)

Sample: BH17-05 (3.0-3.6)

EOH = 4.2 mbgs
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BOREHOLE LOG

Imperial Oil Ltd

IOL Cost to Closure

PROJECT:
N/A
N/A

 S.Spn./Auger
 Nova DrillingClient:

Northing:

Contractor:

Easting:
Methodology: 64 Mill Lake Rd No 2, Hubbards, NS

(m)
(mASL)

REFERENCE m Above Datum
CH
41.41



SILT AND SAND
-Silty sand. Loose. Moist. Brown.

-Silt and sand. Hard. Moist. Brown.

BOULDER

SILT AND SAND
-Silt and some sand. Dense. Wet. Brown.

-Silt with trace sand. Very dense. Wet. Brown.

1.2
40.3

1.5
40.0

1.8
39.7

3.6
37.9

4.8
36.7

Sample: BH17-06 (1.2-1.8)

Sample: BH17-06 (4.2-4.8)

EOH = 4.8 mbgs

Sample: BH17-06 (1.2-1.8)

Sample: BH17-06 (4.2-4.8)

EOH = 4.8 mbgs
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Sample: BH17-06 (1.2-1.8)

Sample: BH17-06 (4.2-4.8)

EOH = 4.8 mbgs
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BOREHOLE LOG

Imperial Oil Ltd

IOL Cost to Closure

PROJECT:
N/A
N/A

 S.Spn./Auger
 Nova DrillingClient:

Northing:

Contractor:

Easting:
Methodology: 64 Mill Lake Rd No 2, Hubbards, NS

(m)
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REFERENCE m Above Datum
CH
41.46



GRAVEL
-Gravel. Black.
SILT AND SAND
-Silt and sand. Medium dense. Dry. Brown.

-Silt and sand. Medium dense. Dry. Dark brown.

BOULDER

SILT AND SAND
-Sand and silt. Medium dense. Wet. Dark brown and grey.

SILT
-Sandy silt. Stiff. Wet. Brown.

-Silt with trace sand. Hard. Wet. Brown.

BEDROCK

0.2
41.3

0.6
40.9

1.8
39.7

2.4
39.1

3.0
38.5

3.6
37.9

4.3
37.2

4.8
36.7

Sample: BH17-07 (1.2-1.8)

Augered 1.8-2.4 mbgs

Sample: BH17-07 (2.4-3.0)

Sample: BH17-07 (3.6-4.2)

EOH = 4.8 mbgs

Sample: BH17-07 (1.2-1.8)

Augered 1.8-2.4 mbgs

Sample: BH17-07 (2.4-3.0)

Sample: BH17-07 (3.6-4.2)

EOH = 4.8 mbgs
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Sample: BH17-07 (1.2-1.8)

Augered 1.8-2.4 mbgs

Sample: BH17-07 (2.4-3.0)

Sample: BH17-07 (3.6-4.2)

EOH = 4.8 mbgs
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DATE:

BOREHOLE LOG

Imperial Oil Ltd

IOL Cost to Closure

PROJECT:
N/A
N/A

 S.Spn./Auger
 Nova DrillingClient:

Northing:

Contractor:

Easting:
Methodology: 64 Mill Lake Rd No 2, Hubbards, NS
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End of borehole at 4.5
mbgs
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PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Nova Drilling

BOREHOLE NO:  MW17-01

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Split Spoon/Auger
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End of borehole at 3.6
mbgs
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PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Nova Drilling

BOREHOLE NO:  MW17-02

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Split Spoon/Auger
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End of borehole at 3.9
mbgs
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SANDSLOUGH GROUT CUTTINGSBACKFILL TYPE BENTONITE GRAVEL
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SC

BULKSAMPLE TYPE SPLIT SPOONGRAB

PROJECT:  Imperial Oil Cost to Closure - Eastern Canada

LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Nova Drilling

BOREHOLE NO:  MW17-03

PROJECT NO.:  60438249

ELEVATION (m):

CLIENT:  Imperial Oil Ltd.

METHOD:  Split Spoon/Auger
SHELBY TUBE NO RECOVERY CORE
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SILT AND SAND
-Silt and sand. Medium Dense. Dry. Brown.

-Sandy silt. Medium Dense. Moist. Black-brown.

-Sandy silt. Hard. Moist. Dark Brown.

SAND
-Sand. Dense. Wet. Brown.

SILT AND SAND
-Silt with some sand. Medium stiff. Wet. Brown.

SILT
-Silt. Stiff. Wet. Brown.

0.6
41.0

1.2
40.4

1.8
39.8

2.4
39.2

3.0
38.6

4.8
36.8

Hydrocarbon odour: 0-4.8 mbgs

Black stain ~0.6-1.2 mbgs
Sample: MW17-04 (0.6-1.2)

Sample: MW17-04 (1.8-2.4)

Grey stain ~2.2-2.4 mbgs

Sample: MW17-04 (3.0-3.6)

Sample: MW17-04 (4.2-4.8)

EOH = 4.8 mbgs

Hydrocarbon odour: 0-4.8 mbgs

Black stain ~0.6-1.2 mbgs
Sample: MW17-04 (0.6-1.2)

Sample: MW17-04 (1.8-2.4)

Grey stain ~2.2-2.4 mbgs

Sample: MW17-04 (3.0-3.6)

Sample: MW17-04 (4.2-4.8)

EOH = 4.8 mbgs
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Hydrocarbon odour: 0-4.8 mbgs

Black stain ~0.6-1.2 mbgs
Sample: MW17-04 (0.6-1.2)

Sample: MW17-04 (1.8-2.4)

Grey stain ~2.2-2.4 mbgs

Sample: MW17-04 (3.0-3.6)

Sample: MW17-04 (4.2-4.8)

EOH = 4.8 mbgs
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PROJECT:
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 S.Spn./Auger
 Nova DrillingClient:

Northing:

Contractor:

Easting:
Methodology: 64 Mill Lake Rd No 2, Hubbards, NS
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REFERENCE m Above Datum
CH
41.55



SILT AND SAND
-Sand and silt. Medium Dense. Dry. Brown.
-Grey 'crusher-dust' gravel mixed in near surface.

-Sand with trace silt. Very dense. Dry. Brown

BOULDER

SILT AND SAND
-Sand and silt. Dense. Moist. Brown.

-Silt with some sand. Dense. Wet. Brown.

BOULDER

SILT
-Silt with trace sand. Medium stiff. Wet. Brown.

BEDROCK

0.6
40.9

1.5
40.0

1.8
39.7

2.4
39.1

3.0
38.5

3.3
38.2

4.2
37.3

4.5
37.0

Sample: MW17-05 (2.4-3.0)

Sample: MW17-05 (3.9-4.5)

EOH = 4.5 mbgs

Sample: MW17-05 (2.4-3.0)

Sample: MW17-05 (3.9-4.5)

EOH = 4.5 mbgs
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Sample: MW17-05 (2.4-3.0)

Sample: MW17-05 (3.9-4.5)

EOH = 4.5 mbgs
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Methodology: 64 Mill Lake Rd No 2, Hubbards, NS
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End of borehole at 4.6
mbgs
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LOCATION:  64 Mill Lake Rd No 2, Hubbards, NS

CONTRACTOR:  Nova Drilling

TESTHOLE NO:  MW19-01

PROJECT NO.:  60438249
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CLIENT:  Imperial Oil Ltd.

METHOD:  Split Spoon/Auger
W

EL
L

IN
ST

AL
LA

TI
O

N
SHELBY TUBE NO RECOVERY CORE

SO
IL

 S
YM

BO
L

SA
M

PL
E 

#

SA
M

PL
E 

TY
PE



Appendix H

FIELD METHODOLOGIES



Field Methodologies
Soil Sampling

Grab soil samples were collected directly from the borehole sidewall, at shallow depths where daylighting
occurred, or from the drill split spoon. During sampling the soil was initially utilized for screening and
select soil samples were sent to the laboratory for analysis. Care was taken to ensure that samples were
obtained from representative soil. Clean nitrile gloves were used for each sample to eliminate cross-
contamination between sampling points. Field soil sampling equipment used was decontaminated with
Alconox and distilled water between each use to minimize potential cross contamination between
samples. Each sample was logged in the field for soil type, , colour, texture and visual evidence of impact
by petroleum hydrocarbons. Following description and classification of each sample interval, each sample
was split into two aliquots, one for field screening purposes and one for potential laboratory analysis.
Sample aliquots for laboratory analysis were immediately placed in laboratory supplied containers,
labelled and placed in an ice filled cooler. Sample aliquots used for screening purposes were placed in
plastic bag and allowed to equilibrate for approximately 30 minutes, after which maximum headspace
vapour readings in the sample bags were measured and logged.

Soil Sample Preservation

Soil samples were collected using one (1) tare weighted 40mL vial sealed with 10mL of MeOH
preservative and one (1) soil sample collection device, consisting of either a variable straight plunger or a
10 gram T-Handled coring device which was stored in a sample shipping bubble bag.

Using the sample collection device provided, approximately 10 g of sample was collected as soon as
possible after the surface of the soil or other solid material has been exposed to the atmosphere. Any soil
remaining on the vial threads was quickly brushed off the vial and was immediately sealed with a septum
and screw-cap. The sample vial was then placed in the laboratory provided bubble bag and stored on ice.

The collection of one additional sample in a 60 mL glass jar was also required for the determination of the
percent moisture of the sample.

Monitoring Well Construction

Monitoring wells were constructed of 5 cm (2 inch) diameter schedule 40 PVC slotted screen, with a
friction fit cap at the base. All screens were fitted with sufficient PVC riser pipe to bring the well installation
to the ground surface. The monitoring pipes and screens were sealed in a protective plastic wrap from the
manufacturer, and no glues or solvents were used to connect the pipe sections together. The annular
space between the PVC screen and the borehole wall was filled with washed silica sand with bentonite
seals above the PVC screened interval and the remainder of the annulus filled with sand pack to ground
surface. Well installations were completed with metal casings which were secured with surrounding
material. All installation and sampling equipment was cleaned between boreholes to prevent cross-
contamination.



Groundwater monitoring and Development

Well Vapour Concentrations

Upon removal of the well cap, well vapours were immediately measured using a calibrated RKI Eagle
device operated in the methane elimination mode. Measurements were recorded over 90 second
intervals and the highest reading is observed by the technician and recorded on the appropriate
measurement scale (parts per million by volume (ppm) or percentage of lower explosive limit (%LEL))

Calibration was tested daily using a Hexane (15% by volume) gas each day to ensure accuracy. The
calibration test was considered failed if the results are not within ±10% of the test gas; and therefore, a
field recalibration was performed until the RKI passed the calibration check.

Water Level and NAPL Thickness

Groundwater static water levels and NAPL thickness (if present) was measured using a SolinstTM

interface meter.

Well Development and Purging

Groundwater monitoring wells were developed by removing groundwater from the monitoring well until
the water returns sediment free. Before monitoring wells are sampled, the well is purged by removing a
minimum of three (3) well volumes of water from the well. The removal of groundwater was completed
using a hydrolift and low density 5/8” polyethylene WaterraTM dedicated tubing.

Groundwater Sampling

Monitoring well development was completed at newly installed monitoring well locations prior to sampling
to remove any sediment and fluids that may have been introduced in the well and sand pack as a result of
the drilling activities. Wells were developed by removing a minimum of three (3) well volumes of water
using WaterraTM tubing.

Prior to groundwater sampling at monitoring well locations, static groundwater level measurements were
collected. An oil-water interface probe was used to measure the depth to groundwater and assess for the
presence of non-aqueous phase liquid (NAPL) inside the well.

Samples were collected upon purging three (3) well volumes of groundwater to remove standing water and
to draw a representative sample from the formation. If monitoring wells went dry during purging, they were
allowed to recharge sufficiently before immediately collecting a groundwater sample. Groundwater
removed from the wells during development and purging activities was stored on site using 55-gallon
drums and/or 1,000L storage totes.

All groundwater samples were collected in pre-cleaned laboratory supplied containers and kept at or
below a temperature of 10°C once sampled until submission to the laboratory. BTEX and VOC parameter
samples were collected in 40mL vials with no headspace and TPH and PAH samples were collected in
250mL glass jars. Both sample jar types contained lab preservatives upon their receipt and preservative
expiry dates were checked prior to use. Metals samples were collected in laboratory preserved vials and
filtered in the field using a 0.45 micron filter media.



AECOM personnel followed strict sample handling practices, including the changing of disposable nitrile
gloves and decontamination of sampling equipment between samples, to ensure the integrity of all the
samples collected.

Decontamination

All equipment shared between sampling locations including (but not limited to) interface/water level tape
was decontaminated with an Alconox soap and water mixture, followed by a rinse of distilled water and
sprayed with methanol.

During the entire sampling program, new nitrile gloves were worn when handling all sampling equipment
to prevent organic contamination during handling.

Laboratory Analysis

Soil and groundwater samples submitted to the laboratory were collected in the field using protocols that
were designed to minimize the loss of volatile constituents and using sample containers provided by
Maxxam Analytics Inc. (Maxxam). Soil and groundwater samples were placed in coolers with ice and
delivered to Maxxam in Bedford, Nova Scotia.
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Executive Summary

The former Service Station at 64 Mill Lake Road will be remediated to Nova Scotia Environment (NSE)
Environmental Quality Standards (EQS) Tier 1 for a commercial property with potable water and coarse grained soils
as per request of the client. The selected remediation pathway for the Site is full property remediation and
conditional closure is not being pursued as part of the Site remediation planning. The remediation will be achieved
by the excavation of impacted soils that will be disposed of at an approved treatment facility. The excavation will be
filled with clean material following excavation activities. Confirmatory soil samples will be collected from the
excavation boundaries and base and analyzed for petroleum hydrocarbons.
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1. Introduction
AECOM Canada Limited (AECOM) was retained by Imperial Oil Limited (IOL) to complete a Remedial Action Plan
(RAP) for the property located at 64 Mill Lake Road, Nova Scotia with a Property Identification Number (PID)
60082138, hereafter referred to as the Site.

The RAP identifies the remedial objectives for the Site and describes the remediation program to be implemented in
order to obtain a full property remediation in accordance to PRO-600 of the Nova Scotia Contaminated Sites
Regulations.

This RAP was prepared in accordance with the Nova Scotia Remedial Action Plan Protocol (PRO-600).

2. Site Information
The  Site  is generally  rectangular  in  shape  and  is  currently  vacant,  with  the  exception  of  six (6)
monitoring  wells,  which  were  installed  on  the  property  on November  2003 (Dillon, 2003). The Site
encompasses an area of approximately 1.19 acres. The topography of the Site is relatively flat and the region slopes
gently to the east – towards Hubbards cove. The surrounding sites are serviced with private wells and septic. Land
use in this region is residential, including one vacant lot. The Site and adjacent properties are currently covered by
grass and gravel Site future land use is anticipated to be residential.

2.1 Site History

The Imperial oil bulk plant operated on the Site from 1971 to 2002. The office/warehouse building, loading rack,
pumps, eight (8) underground storage tanks (USTs), eleven (11) aboveground storage tanks (ASTs) removed
between 1986 and 2002. The Site is currently vacant.

A Phase I Environmental Site Assessment (ESA) was completed on November 2003 by Dillon Consulting Limited
(Dillon), a Phase II ESA on November 2003 by Dillon and in April 2013 by Conestoga-Rovers and Associates
Limited (CRA). The 2003 Phase II ESA included the advancement of twenty (20) test pits and six (6) boreholes
completed as monitoring wells and a small excavation in the former septic tank and pumping chamber area. Soil
samples were collected and analyzed for petroleum hydrocarbon, polycyclic aromatic hydrocarbon (PAH) and metals
concentrations. The 2013 Phase II ESA conducted by CRA consisted of advancing 4 test pits. Soil samples were
analyzed for petroleum hydrocarbons concentrations.

2.2 Zoning

The Site is identified by Service Nova Scotia and Municipal Relations (SNSMR) with Property identification (PID)
60082138 and covers approximately 1.19 acres. The Site is zoned as commercial.

The source property is located outside the municipal water and sewer service area. The Site contains a private
potable drinking water well and septic tank and field which are no longer in use. Adjacent properties are supplied
potable water via private potable water wells. The nearest potable well is located 15 meters north of the Site,
followed by a second potable well 50 metres west of the Site. The Site is therefore considered potable for evaluation
purposes.

 There are no buildings currently located on the Site. The Site is not located within a protected wellfield or watershed
area (CRA 2013).
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2.3 Site Geology

The Site is underlain by stony till and drumlins (Surficial Geology of The Province of Nova Scotia Map 92-3).
Bedrock geology is defined as middle to late Devonian aged rock belonging to the Liscomb complex consisting of
undivided material and biotite monzogranite (Geological Map of Nova Scotia, 2000). The Site ground cover consists
of grass and asphalt.

The nearest surface water body is Hubbards Cove, located approximately 1,000 m from the Site. Groundwater flow
is also anticipated to follow regional topography which is east towards Hubbards Cove.  The depth to groundwater
ranges from 1.4 to 3 mbgs.

2.4 Site Status – Nova Scotia Environment

Previous reports have been submitted to NSE along with the Notification of Free Product Contamination FRM-100,
Environmental Site Assessment Checklists CHK-200, CHK-300 and CHK-400.

On February 7, 2014 Nova Scotia Environment issued an Inspection Report and directives to Imperial Oil relating to
site closure at the Site. Directives were listed, pursuant to the Environment Act 122A(1). On October 25, 2015, a
second Inspection Report was issued in response to a FRM-400 request for extension, issued by AECOM. An
overview of the compliance items listed was as follows:

 By October 4 2017, Complete a Record of site condition or a Declaration of Property Condition, as
applicable in accordance with Ministerial Protocol(s);

 By October 4 2017, Complete a Record of site condition or a Declaration of Property Condition, as
applicable in accordance with Ministerial Protocol(s);

 By October 4 2017, Complete a remedial action plan report in accordance with Ministerial Protocol(s).

3. Applicable Remediation Criteria
The 2013 Nova Scotia Environment (NSE) Contaminated Site Regulations are the applicable remediation criteria for
Site, as per client project objectives. NSE Tier 1 Environmental Quality Standards (EQS) criteria specified in Table 1
A and 1B (NSE 2013) provide the applicable guidelines for the Site. Site characteristics that are used to determine
the NSE Tier 1 EQS (NSE-EQS) are as follows: commercial land use, potable water supply and coarse grained
soils.

Figure 4.01 identifies two sets of criteria for comparison. The NSE-EQS are the applicable criteria based on the
2013 Notification of Contamination Protocol (PRO-100). The NSE-EQS are derived from the Atlantic PIRI criteria.
The Atlantic PIRI criteria were updated in January 2015 (Atlantic PIRI 2015) and provide revised versions of Tier I
and Tier II screening tables, including criteria for sites with potable water. The revised 2015 Atlantic PIRI criteria will
likely be adopted by NSE within the timeframe of the cost to closure program; therefore, the Atlantic PIRI criteria will
be included for reference use, but the NSE EQS criteria is the applicable remediation criteria for the Site.

4. Conceptual Site Model
4.1 Contaminants of Concern

Petroleum hydrocarbons (PHC) in soils exceeding applicable criteria have been delineated on the Site. Figure 4.01
identifies the historic soil exceedances. Figure 4.02 provides an approximation of the horizontal extent of the
petroleum hydrocarbon impacts.
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PAH concentrations in soils above the applicable criteria were also detected at sample location TP2. This
contamination will be addressed as soils are excavated to remediate the PHC impacts in this area.

4.1.1 Soils

Soil petroleum hydrocarbon results exceeding the 2013 NSE Tier I EQS guidelines for commercial sites with potable
water and coarse grained soils are summarized on Figure 4.01 and include:

 TPH, Toluene, Ethylbenzene and Xylenes exceedances, as reported in historical soil sample analytical data,
exist at the Site:

o TP-2 (0.0 to 1.5 mbgs)
 Ethyl-benzene, toluene, TPH

o TP-5 (0.5 to 3.0 mbgs)
 Ethyl-benzene, Xylenes and TPH

o TP-9 (0.0 to 0.5 mbgs)
 Ethyl-benzene

o TP-11 (0.4 to 2.5 mbgs)
 Ethyl-benzene

o TP-24 (0.5 to 3.5 mbgs)
 Ethyl-benzene, TPH

o ST E-WALL (1.0 to 3.0 mbgs)
 TPH

Soil polycyclic aromatic hydrocarbon (PAH) results exceeding the 2013 NSE Tier I EQSs for commercial sites with
potable water and coarse grained soils include:

o TP-2 (0.0 to 1.5 mbgs)
 Naphthalene, 1-Methylnapthelene, 2-methylnapthelene

Soil metals concentrations were below the 2013 NSE Tier I EQSs for commercial sites with potable water and
coarse grained soils.

4.1.2 Groundwater

Groundwater conditions have been assessed for petroleum hydrocarbons, PAHs and metals. Historical petroleum
hydrocarbon analytical results are summarized in the 2013 Groundwater Monitoring and Sampling Report (CRA
2014).

Additional groundwater sampling (BTEX/TPH) was conducted by AECOM in October and November of 2015.
Groundwater petroleum hydrocarbon concentrations have not exceeded the applicable NSE Tier 1 EQS since March
31, 2010 with the exception of samples collected at MW6 on October 14, 2015.

Groundwater samples were collected and analyzed for PAH and metals in 2015 (CRA 2015). All of the submitted
groundwater samples yielded analytical results below the applicable 2013 NSE Tier I EQSs.

4.2 Contaminant Distribution

Actual vertical and horizontal limits of excavation will be determined in the field by AECOM staff based on soil
vapour screening (PID) readings, soil observations (olfactory and soil staining) and/or use of field testing such as
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quantabs. Actions to minimize the potential impacts to human health, the environment, and to the project include the
rapid disposal of impacted soil offsite at an approved location.

Table 1 summarizes the estimated impacted soil depth intervals (m), areas (m2) and volumes (m3) as well as
estimated clean soil soils depth intervals (m), areas (m2) and volumes (m3). These estimates are used to calculate
the volume of impacted soil at the Site to be approximately 1,825 m3. See Figure 4.01 for the hydrocarbon impacts
areas and estimated contamination plume.

Table 1: Petroleum Hydrocarbon Impacted Soil Volume Estimates

Point
sample

ID

Estimate
d area of
impacted
soils (m2)

Analytical
parameter
exceeding

criteria

Estimated
clean soil

depth
interval  (m)

Estimated
clean soil

volume (m3)

Estimated
PHC

impacted
soil depth

interval
(m)

Estimated
PHC

impacted
volume (m3)

AREA A

TP91 50
Ethyl-

benzene,
>C10-C21

- - 0.0-1.0 50

TP111 80
Ethyl-

benzene,
>C10-C16

0.0-0.5 40 0.5-3.0 200

TP5

310

Ethyl-
benzene,
xylenes,

>C10-C16,
TPH

0.0-0.5

155 0.5-5 1,395

TP24

Ethyl-
benzene,
C6-C10,

>C10-C16,
TPH

0.0-0.5

AREA B

TP21 32.5

Ethyl-
benzene,
toluene,
C6-C21

- - 0.0 – 3 97.5

ST E-
WALL1 33.5 >C10-C16 0.0-1.0 33.5 1.0-3.0 67

Totals
(Area A +
Area B)

495 - - 210 - 1,762.5

Notes:
(1)  A test pit will be conducted at the location of historical exceedances. Soil will be screened for VOCs and soil samples will be

submitted for BTEX/TPH analysis. Soil will be excavated if laboratory testing determines PHC concentrations are above the NSE Tier
I EQSs for commercial, potable, coarse grained sites.

4.3 Exposure Pathways

The potential human health exposure pathways considered at the Site include the following:
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 Soil contact/ingestion
 Leaching to potable groundwater/potable groundwater drinking pathway
 Inhalation of indoor air/vapour migration from groundwater to indoor air

4.3.1 Soil contact/ingestion

The Site and adjacent properties are currently covered by grass and gravel; therefore, soil contact/ingestion is
considered to be an active exposure pathway.

4.3.2 Leaching to potable water

The Site and adjacent properties are provided water and sewer services through private infrastructure; therefore,
leaching to potable water is considered to be an active exposure pathway.

4.3.3 Inhalation of Indoor Air

Currently, there are no building structures on Site and therefore the indoor air inhalation exposure pathway is
considered to be not active on Site.

5. Remediation Program
The remediation program will include the ex-situ excavation and off-site disposal of impacted soil to an approved
disposal facility in order to achieve the requirements of full property remediation under 2013 Nova Scotia
Environment (NSE) Contaminated Site Regulations.

Conditional closure is not being pursued as part of the Site remediation planning. As a result, risk management
planning is not required for the Site. The following items were not used as part of the remediation plan structure: site
specific target levels calculated within a risk assessment; soil vapour assessment data; and air monitoring
assessment data. Also, there will not be any subsurface injections, including microbial solutions, oxygen release
chemicals, chemical oxidizing solutions, etc. intended to be used as part of this remediation plan.

Any impacted soil; sediment; and groundwater or surface water not treated on-Site under the remedial action plan
(RAP), will be sent to an approved treatment or disposal site. Any backfill material that is used must be of acceptable
quality and must meet remediation criteria for the Site.

Initial preparatory remediation work at the Site will include:

 Site-specific health and safety planning
 Site mobilization;
 Complete applicable permitting;
 Site security setup;
 Equipment mobilization;
 Utility mark outs;
 Marking & staking excavation areas; and
 Decommissioning all wells within excavation areas.

Prior to initiating the ex-situ excavation remedial program, a pre-excavation delineation is planned to be completed
to further delineate petroleum hydrocarbon impacts in soil on Site.
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5.1 Pre-Excavation Delineation

A test pitting program is planned to be conducted prior to the excavation program for a number of purposes. This will
be done to investigate areas of historical environmental soil quality exceedances and to determine if current soil
conditions meet the applicable NSE Tier I EQSs. The test pits will be advanced to depth of 3.0 – 5.0 mbgs as
indicated. All test pits will be used to provide data for waste characterization.

Test pit locations will take place at the following historical exceedance locations:
o TP-2 (0.0 to 1.5 mbgs)

 Ethyl-benzene, toluene, TPH
o TP-9 (0.0 to 0.5 mbgs)

 Ethyl-benzene
o TP-11 (2.0 to 2.5 mbgs)

 Ethyl-benzene
o ST E-WALL (1.0 to 3.0 mbgs)

 TPH

The planned parameters to be submitted for laboratory analysis for these test pits are:
 For Depth confirmation – BTEX/TPH and PAH at TP-2
 For Waste Characterization – Metals, PAHs, VOCs, as required.

5.2 Remedial Excavation

The excavation process will include the following general steps:

1. Excavation of soils below applicable criteria and stockpiling/sampling of these soils on-Site;
2. Excavation of soils above applicable criteria and disposal of the soils at an approved facility;
3. De-watering of the excavations and managing the water on-Site with treatment and discharge or disposal of

water at an approved facility; as required;
4. Excavation confirmatory soil sampling; and
5. Site Reinstatement/Backfilling excavations with clean fill and soils stockpiled on Site.

Actual vertical and horizontal limits of excavation will be determined in the field by the AECOM field staff based on
indications of environmental impacts, the presence of groundwater, and other factors. Actions to minimize the
potential impacts to human health, the environment, and to the project include the rapid disposal of impacted soil
offsite at an approved location.

Soil excavation at the site is anticipated to be executed within the approximate limits indicated on Figure 4.02.
Contaminated soil is to be transported and disposed of at facility approved to handle and dispose of contaminated
soils. AECOM field staff will maintain manifests or manifest summaries from the receiving facility for all materials
transported off-site. The manifest summaries will describe the type of materials received, origin (location), volume or
tonnage, date received, and transporter identification. AECOM field staff will also document the volume, source and
environmental quality of any backfill material (on-Site or off-site) used on Site.

The on-site contractor shall provide, install and maintain all necessary erosion and sediment control measures.
Provide dust control and ensure the work does not impact the adjacent environment. The contractor will also be
responsible for installation of erosion and sedimentation controls at the perimeter of all work areas, etc., sufficient to
ensure there are no deleterious materials leaving the work areas.  Control measures will be put in place to ensure
there are no impacts from their work on the immediate environment, watercourses or habitats.  In addition, the
contractor is required to take the necessary actions to prevent loss of contaminated soil during transportation, as
applicable, including the possibility of contaminated soil from tires. In order to reduce water content within soils being
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transported off site, soils excavated beneath the groundwater horizon will be stockpiled on an elevated area (above
the groundwater horizon) within the excavation area to allow water to drain from soils.  Also, dump truck bed liners
will be used for soils excavated beneath the groundwater horizon to ensure potentially impacted water from the
trucks does not impact off-site property during soil transport.

Excavated soil to be disposed off-site will be placed directly on a dump truck for transport. If the excavated soil is to
be disposed elsewhere on the site, it first will be stock piled in secondary containment to prevent leaching to the
underlying soils, wind transport or washout of the excavated soil. Soil to be stock piled will be segregated based on
physical observations (i.e. the visual/olfactory condition of the soil), as well as field screening measurements (i.e.
PID or Quantabs). It is recommended that as material is excavated it be placed into three stock pile areas
designated as potentially non-impacted, potentially impacted, and definitely impacted. Sampling a soil pile can pose
problems with respect to obtaining samples that are representative of the entire pile and not simply the surface of the
pile. Necessary precautions and preventative measures will be taken to prevent water (ground and surface)
contamination. If the excavated soil is to be disposed elsewhere on the site, it first will be stock piled on plastic tarps
or in containers. The soil is then covered with tarps to prevent wind and rain from blowing or washing it away and to
keep workers from coming into contact with the impacted soil material. Necessary precautions and preventative
measures will be taken to prevent water (ground and surface) contamination.

5.3 Groundwater Management

Historical groundwater analytical results indicate that exceedances of the applicable 2013 NSE Tier I EQSs for
groundwater at a commercial, potable, coarse grained site exist at MW6. The groundwater elevations at the Site
typically range between 0.5 and 1.5 m below ground surface. The impacted soils at the Site are present in depths
from the surface to 3.5 m below ground surface. The soils at the Site are composed primarily of sand with trace silt
and some cobbles and boulders throughout. The relatively coarse grained texture of the soils and the depths of the
planned excavations in relation to the groundwater elevations indicate the excavations will have infiltration of
groundwater. The infiltration of groundwater will require de-watering of the excavations during Site remediation
activities.

Recent groundwater monitoring suggests the groundwater quality at the Site is within applicable criteria. However,
detectable concentrations of petroleum hydrocarbons in groundwater are present at the Site. To prevent possible
impact to groundwater or the municipal storm water system, a waste water management plan for surface,
groundwater and dewatering will be implemented. The physical management of water will include containment
structures to ensure surface runoff that comes in contact with excavated soils will be retained on Site. The removal
of groundwater infiltrating the excavations will be removed using dedicated pumps stored on-site prior to treatment
or disposal. The water removed from the excavations is planned to be treated on-site and discharged to the
municipal storm-water system. Discharges will be sampled at regular intervals to ensure the discharge is compliant
with applicable laws and regulations. Alternative to on-site treatment of waste water, collection and disposal of waste
water at a facility approved to accept petroleum hydrocarbon impacted water will be considered as an option. The
final determination of methods used to manage water from the Site will be selected based on logistical, technical and
regulatory considerations.

5.4 Excavation Confirmatory Soil Sampling

Confirmatory soil sampling of the sidewalls and floors of the excavations to ensure the impacted area has been
successfully remediated following the NSE Confirmation of Remediation Protocol (PRO-700).

5.5 Site Reinstatement/Backfilling

The following requirements will be applied to potentially non-impacted soil piles that were created during on-site soil
remedial activities that are intended for re-use as on-site backfill material.
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A. For potentially non-impacted soil piles containing <500 m3 of soil:

 Perform field screening (physical observations and field vapour measurement) on one discrete sample from
every 10 m3 of soil.

 Submit one discrete sample for confirmatory lab analysis for every 50 m3 of soil (i.e. one lab sample for
every five field screening samples). The worst case field screening sample should be selected for
submission to the laboratory.

 If laboratory analysis confirms that the soil contained in the pile meets the remedial targets, this material can
be used to backfill remedial excavations at the site.

B. For potentially non-impacted soil piles containing >500 m3 of soil, split the pile into a number of piles that all
contain 200-500 m3. Use the sampling methodology described above for soil piles containing this amount of
material.

All imported backfill material will need to be sampled by AECOM prior to being used on Site. A minimum of two
samples from each proposed source and fill type will be collected and submitted for laboratory analysis, with a
minimum sampling frequency of one sample being analyzed for every additional 160 m3 of backfill material imported
to the site. The samples will be submitted for analysis of PHC, PAHs, VOCs, metals.

Compaction will be “nominal" with both bucket and track packing employed.  Lifts of 1 foot will be placed in the
excavation and leveled with the bucket of the excavator. The material will then be packed into place with the force of
the bucket and rolled over with weight of the excavator.  This compaction method should be sufficient to avoid
significant subsistence or erosion and to allow for vehicular traffic on the Site in the future.

6. Third-Party Property Considerations
Not applicable.

7. References
Atlantic Partners in RBCA Implementation (PIRI) 2015. Atlantic RBCA Version 3. Atlantic Canada Tier I Risk-Based
Screening Level Table. January, 2015.

NS Environment. Notification of Contamination Protocol PRO-100, Revised July 6, 2013.

NS Environment. Environmental Site Assessment for Limited Remediation Protocol PRO-200, Revised July 6, 2013.

NS Environment. Phase 1 Environmental Site Assessment Protocol PRO-300, Revised July 6, 2013.

NS Environment. Phase 2 Environmental Site Assessment Protocol PRO-400, Revised July 6, 2013.

NS Environment. Remediation Levels Protocol PRO-500, Revised July 6, 2013.

NS Environment. Remedial Action Plan Protocol PRO-600, Revised July 6, 2013.
NS Environment. Confirmation of Remediation Protocol PRO-700, Revised July 6, 2013.

Phase I Environmental Site Assessment, 64 Mill Lake Road, Hubbards, Nova Scotia. Final Report. Dillon Consulting
Limited. November 2003
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Phase II Environmental Site Assessment, 64 Mill Lake Road, Hubbards, Nova Scotia. Final Report. Dillon Consulting
Limited. November 2003

Phase II Environmental Site Assessment, Former Imperial Oil Bulk Plant (SAP Location No. 88000331) 64 Mill Lake
Road, Hubbards, Nova Scotia. Conestoga-Rovers and Associates Limited. April 2013



AECOM Imperial Oil Limited

2016 01 06 Hubbards Milestone 2 Deliverable - RAP - Revised 10

Statement of Qualifications and Limitations
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the client
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the
“Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);
represents Consultant’s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;
may be based on information provided to Consultant which has not been independently verified;
has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;
must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

Consultant agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since Consultant has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to
the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM:  2012-01-06
© 2009-2012 AECOM Canada Ltd. All Rights Reserved.
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LIMITATION OF LIABILITY, SCOPE OF REPORT

AND THIRD PARTY RELIANCE

This report has been prepared and the work referred to in this report has been undertaken by AECOM for
Imperial Oil Limited. It is intended for the sole and exclusive use of Imperial Oil Limited, its affiliated
companies and partners and their respective insurers, lenders, agents, employees, financial institutions and
advisors (collectively, “Imperial Oil”). Any use, reliance on or decision made by any person other than
Imperial Oil based on this report is the sole responsibility of such other person. Imperial Oil and AECOM
make no representation or warranty to any other person with regard to this report and the work referred to
in this report and they accept no duty of care to any other person or any liability or responsibility
whatsoever for any losses, expenses, damages, fines, penalties or other harm that may be suffered or
incurred by any other person as a result of the use of, reliance on, any decision made or any action taken
based on this report or the work referred to in this report.

The investigation undertaken by AECOM with respect to this report and any conclusions or
recommendations made in this report reflect AECOM’s judgment based on the site conditions observed at
the time of the site inspection on the date(s) set out in this report and on information available at the time of
preparation of this report. This report has been prepared for specific application to this site and it is based,
in part, upon visual observation of the site, subsurface investigation at discrete locations and depths, and
specific analysis of specific chemical parameters and materials during a specific time interval, all as
described in this report. Unless otherwise stated, the findings cannot be extended to previous or future site
conditions, portions of the site which were unavailable for direct investigation, subsurface locations which
were not investigated directly, or chemical parameters, materials or analysis which were not addressed.
Substances other than those addressed by the investigation described in this report may exist within the
site, substances addressed by the investigation may exist in areas of the site not investigated and
concentrations of substances addressed which are different than those reported may exist in areas other
than the locations from which samples were taken.

If site conditions or applicable standards change or if any additional information becomes available at a
future date, modifications to the findings, conclusions and recommendations in this report may be
necessary.

Other than by Imperial Oil, copying or distribution of this report or use of or reliance on the information
contained herein, in whole or in part, is not permitted without the express written permission of AECOM.
Nothing in this report is intended to constitute or provide a legal opinion.”
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64 Mill Lake Road No.2, Hubbards, Nova Scotia

1:500

GROUNDWATER RESULTS ARE IN mg/L
SOIL RESULTS ARE IN mg/kg

ANALYTICAL RESULTS:

REPORTABLE DETECTION LIMIT RDL

RESULTS LESS THAN REPORTABLE DETECTION LIMIT<

NOT ANALYZED---

350mm, Sheen FREE PRODUCT APPARENT THICKNESS (mm) OR SHEEN, 
SHOWN IN PURPLE BOLD

LOCATION WHERE GROUNDWATER AND/OR SOIL SAMPLE MET GUIDELINES 
FOR ALL PARAMETERS THAT WERE ANALYZED, SHOWN IN GREEN
LOCATION WHERE GROUNDWATER AND/OR SOIL SAMPLE EXCEEDED GUIDELINES 
FOR AT LEAST ONE PARAMETER THAT WAS ANALYZED, SHOWN IN RED 
LOCATION WHERE MEASURABLE FREE PRODUCT OR SHEEN WAS 
OBSERVED IN MOST RECENT SAMPLING EVENT, SHOWN IN PURPLE
LOCATION WHERE NO SAMPLES WERE SUBMITTED 
FOR ANALYSIS, SHOWN IN BLACK 

<"

<"

"<

"<
EXCEEDENCES OF BOTH CRITERIA ARE SHOWN IN TEXT AS RED 
ITALIC BOLD UNDERLINED 450

N=NORMAL SAMPLE; FD=FIELD DUPLICATE TYPE

NO STANDARDNS

NOT APPLICABLENA

EXCEEDENCES OF ONE CRITERIA ARE SHOWN IN TEXT AS RED UNDERLINED 450

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
ST E WALL 2003-07-28 1 - 3 m N < 0.025 < 0.025 < 0.025 < 0.05 21.2 1100 280 1400 

Parameter

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
DUP C (F/D) 2003-07-28 2 - 2.5 m FD < 0.025 < 0.025 0.048 0.346 67.6 200 20 290 

TP11/2 2003-07-28 0.4 - 0.9 m N < 0.025 < 0.025 < 0.025 < 0.05 10.6 420 84 510 
TP11/5 2003-07-28 2 - 2.5 m N < 0.025 < 0.025 0.383 2.44 209 260 21 490 

TPH FRAC (TP11/5) 2003-07-28 2 - 2.5 m N < 0.025 < 0.025 0.357 2.72 105.6 274.3 < 15 380 

Parameter

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
DUP A (F/D) 2003-07-28 1 - 1.5 m FD < 0.05 < 0.2 2.47 12.9 722 5700 620 7100 

TP2/1 2003-07-28 0 - 0.5 m N < 0.025 < 0.025 < 0.025 0.155 25 1100 430 1500 
TP2/3 2003-07-28 1 - 1.5 m N 0.008 0.054 2.14 11 434 5000 520 6000 

TPH FRAC (TP2/3) 2003-07-28 1 - 1.5 m N < 0.025 0.055 2.14 11 382 4872 450 5710 

Parameter

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type
DUP B (F/D) 2003-07-28 0.5 - 1 m FD < 0.05 < 0.2 0.181 2.13 268 5700 460 6400 

TP5/2 2003-07-28 0.5 - 1 m N < 0.025 < 0.025 0.211 2.43 280 6000 480 6700 
TP5/4 2003-07-28 2 - 3 m N < 0.05 < 0.05 1.83 15.9 420 93 < 15 510 

Parameter

B T E X >C6-C10 >C10-C21 >C21-<C32 MTPH
Location ID Sample Date Depth Type

TP9/1 2003-07-28 0.5 - 1 m N < 0.025 0.308 0.157 7.2 52.3 670 82 810 
TP9/5 2003-07-28 2.5 - 3 m N < 0.025 < 0.025 < 0.025 < 0.05 < 2.5 < 15 < 15 < 32 

Parameter

SO
IL

 R
ES

U
LT

S

Atlantic PIRI1 NSE‐EQS2 Atlantic PIRI1 NSE‐EQS2

BENZENE B 0.005 0.005 0.042 0.042
TOLUENE T 0.024 0.024 0.35 0.35

ETHYLBENZENE E 0.0016 0.0024 0.043 0.065
XYLENES X 0.02 0.3 0.73 11

C6‐C10 (LESS BTEX) ‐
>C10‐C16 ‐
>C16‐C21 ‐
>C21‐<C32 ‐
MTPH (GAS) ‐ 4.4 4.4 870 870
MTPH (DIESEL) ‐ 3.2 3.2 1800 1800
MTPH (#6 OIL) ‐ 7.8 7.8 10000 10000

2 Nova Scotia Environment (NSE) Environmental  Quality Standards  (EQS) Tier I

PARAMETER ABBREVIATION
GROUNDWATER STANDARD SOIL STANDARD

1 Atlantic RBCA Version 3 (Jan 2015) Atlantic Canada Tier I RBSL Table

SOIL SAMPLE LOCATION\

LEGEND:

FORMER FEATURES

NOTE: ALL FEATURES ARE APPROXIMATE

DATE FORMAT: YYYY/MM/DD2015/11/03

METERSm

< MONITORING WELL LOCATION

SUBJECT PROPERTY BOUNDARY 
(ASSUMED)
PROPERTY BOUNDARY 
(ASSUMED)

METERS BELOW 
GROUND SURFACEmbgs

") TEST PIT LOCATION

G
W

 R
ES

U
LT

S

B T E X >C6-C10 >C10‐C16 >C16‐C21 >C21-<C32 MTPH
Location 

ID Sample Date Depth Type

TP24 2012-11-19 0.5‐1.0m N < 0.025 < 0.025 0.54 2.2 230 1100 310 63 1700  (1)
TP24 2012-11-19 1.0‐1.5m N < 0.025 < 0.025 0.57 4.8 520 400 110 29 1100  (1)
TP24 2012-11-19 3.0‐3.5m N < 0.025 < 0.025 < 0.025 0.072 28 110 55 30 230 (1)
TP24 2012-11-19 3.0‐3.5m FD < 0.025 < 0.025 < 0.025 < 0.050  3.0 2600 730 150 3500 (2)

Parameter

B T E X C6-C10 (LESS BTEX) >C10-C16 >C16-C21 >C21-<C32 MTPH
Location ID Sample Date Type

MW-6 2015-10-14 N < 0.0010 < 0.0010 < 0.0010 < 0.0020 0.044 4.6 1.6 0.35 6.6  (2)

Parameter

MTPH RESULT IS COMPARED TO GASOLINE 
FRACTION CRITERIA(1) MTPH RESULT IS COMPARED TO DIESEL 

FRACTION CRITERIA(2)
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Figure 4.02

IMPERIAL OIL
COST-TO-CLOSURE PROGRAM

Soil Remediation Area
Hubbards

0 3 6 9 m §

64 Mill Lake Road No.2, Hubbards, Nova Scotia

1:350

SOIL SAMPLE LOCATION\

LEGEND:

FORMER FEATURES

NOTE: ALL FEATURES ARE APPROXIMATE

< MONITORING WELL LOCATION

SUBJECT PROPERTY BOUNDARY 
(ASSUMED)
PROPERTY BOUNDARY 
(ASSUMED)

") TEST PIT LOCATION

SOIL REMEDIATION AREA







Appendix J

REMEDIATION
PHOTO LOG



 PHOTOGRAPH LOG 

Facility Name:  
Former Imperial Oil Bulk Plant  

Site Location: 
64 Mill Lake Road, Hubbards, NS 

Project No. 
60438249 

 

 

Photo No. 

1 
Date: 

21-Oct-16 
 

Direction Photo Taken: 
 
 
South 
 

Description: 
 

Remedial Excavation #1: 
 
View of stockpiled 
material that was covered 
and later used as backfill 
material. 

 

Photo No. 

2 

Date: 
26-Oct-16 

 

Direction Photo Taken: 
 
South 
 
 

Description: 
 
Remedial Excavation #1: 
 
View of remedial 
excavation being 
backfilled with on-site 
gravel. 

 



 PHOTOGRAPH LOG 

Facility Name:  
Former Imperial Oil Bulk Plant  

Site Location: 
64 Mill Lake Road, Hubbards, NS 

Project No. 
60438249 

 

Photo No. 

3 

Date: 
26-Oct-16 

 
Direction Photo Taken: 
 
East 
 
 

Description: 
 
Remedial Excavation #1: 
 
View of Surge backfill 
material being imported 
to the site and used as 
backfill. 

 

Photo No. 

4 

Date: 
26-Oct-16  

Direction Photo Taken: 
 
East 
 
 

Description: 
 
Remedial Excavation #1: 
 
View of Surge backfill 
material being placed 
inside the excavation until 
fill is above the water 
table. 

 
 



 PHOTOGRAPH LOG 

Facility Name:  
Former Imperial Oil Bulk Plant  

Site Location: 
64 Mill Lake Road, Hubbards, NS 

Project No. 
60438249 

 

Photo No. 

5 

Date: 
01-Nov-16  

Direction Photo Taken: 
 
West 
 
 

Description: 
 
Remedial Excavation #1: 
 
View facing west of the 
excavation backfill 
activities after their 
completion and 
compaction. 

 

Photo No. 

6 

Date: 
01-Nov-16 

 

Direction Photo Taken: 
 
South-west 
 
 

Description: 
 
Remedial Excavation #1: 
 
View facing south-west of 
the excavation backfill 
activities after their 
completion and 
compaction. 

 
 



 PHOTOGRAPH LOG 

Facility Name:  
Former Imperial Oil Bulk Plant  

Site Location: 
64 Mill Lake Road, Hubbards, NS 

Project No. 
60438249 

 

Photo No. 

7 

Date: 
07-Aug-18 

 

Direction Photo Taken: 
 
South 
 
 

Description: 
 
Remedial Excavation #2: 
 
South view of remedial 
excavation. Monitoring well 
MW17-04 was removed 
during the excavation. 

 

Photo No. 

8 

Date: 
07-Aug-18 

 

Direction Photo Taken: 
 
South-west 
 
 

Description: 
 
Remedial Excavation #2: 
 
South-west view of remedial 
excavation wall. 

 
 
 
 



 PHOTOGRAPH LOG 

Facility Name:  
Former Imperial Oil Bulk Plant  

Site Location: 
64 Mill Lake Road, Hubbards, NS 

Project No. 
60438249 

 

 

Photo No. 

9 

Date: 
07-Aug-18 

 

Direction Photo Taken: 
 
South-west 
 
 
 

Description: 
 
Remedial Excavation #2: 
 
View facing south-west of 
the excavation backfill 
activities after their 
completion and 
compaction. 

 

Photo No. 

10 

Date: 
07-Aug-18 

 

Direction Photo Taken: 
 
South 
 
 

Description: 
 
Remedial Excavation #2: 
 
View facing south of the 
excavation backfill 
activities after their 
completion and 
compaction. 

 
 
 



Appendix K

REMEDIATION
WASTE SLIPS
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