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Statement of Qualifications and Limitations

© 2008 GARTNER LEE LIMITED ALL RIGHTS RESERVED THIS DOCUMENT IS PROTECTED BY COPYRIGHT AND
TRADE SECRET LAW AND MAY NOT BE REPRODUCED IN ANY MANNER, OR FOR ANY PURPOSE, EXCEPT BY
WRITTEN PERMISSION OF GARTNER LEE LIMITED."

The attached Report (the “Report”) has been prepared by Gartner Lee Limited doing business as AECOM (“AECOM”) for
the benefit of Defence Construction Canada (“Client”) in accordance with the agreement between AECOM and Client
(the “Agreement”).

The information, data, recommendations and conclusions contained in the Report:

L] are subject to the budgetary, time and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”)

] represent AECOM'’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports

L] may be based on information provided to AECOM which has not been independently verified

L] have not been updated

L] must be read as a whole and sections thereof should not be read out of such context

= were prepared for the specific purposes described in the Report and the Agreement and must not be used for
any other purpose whatsoever

Unless expressly stated to the contrary in the Report or the Agreement, AECOM:

L] shall not be responsible for any events or circumstances that may have occurred since the date on which the
Report was prepared or for any inaccuracies contained in information that was provided to AECOM

Ll makes no guarantees or warranties whatsoever, whether express or implied, with respect to the Report or any
part thereof, other than that the Report represents AECOM'’s professional judgement as described above

= shall not be deemed to have represented that the Report or any part thereof is exhaustive or applicable to any
specific use other than that described in the Report and the Agreement

Except as required by law or otherwise agreed by AECOM and Client, the Report:

. is to be treated as confidential
Ll may not be used or relied upon by third parties

Except as described above, AECOM denies any liability in respect of the Report or parts thereof and shall not be
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2 — 512 Woolwich Street, Guelph, ON, Canada N1H 3X7
T519.763.7783 F 519.763.1668 www.aecom.com

November 25, 2008

Ms. Janis Hamacher

Contract Coordinator

Defence Construction Canada
Constitution Square, Suite 1720
350 Albert Street

Ottawa, ON K1A 0K3

Dear Ms. Hamacher:

Project Number: 80-297-4

privileged and confidential

Re: FINAL Report for the 2008 Collection of Landfill Monitoring Data at the CAM-4 Dew Line

Site, Kugaaruk, Nunavut

AECOM is pleased to submit eight hard copies of the 2008 Report on Collection of Landfill Monitoring
Data at the CAM-4 DEW Line Site at Kugaaruk (formerly Pelly Bay), Nunavut. This report documents
the data collected from the site visit to the CAM-4 Site between August 14 and 17, 2008. In addition
to the hard copy reports, also attached are three digital data discs to the report which contains:

a) all numeric data files including analytical results, thermistor data and associated graphs,

submitted in MS Excel 2003;

b) all text files submitted in MS Word 2003;
c) all Drawings submitted in AutoCAD Version 2008;

d) all photographic records of the soil samples collected at each landfill. These have been
provided as an attachment to the main report and include and index of the photo

numbers and the locations;

e) all photographic records of the condition of the thermistor casings and dataloggers,

along with maintenance report forms;

f) all photographic records of the condition of the monitoring wells. These have been
provided as attachments to the main report and include and index of the photo humbers

and the locations; and,

g) allfield notes have been attaché to each specific landfill investigation report.

The digital information contained on the CD/DVD disc has also been uploaded to the DCC FTP server.
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Visual inspections were completed at the following landfills: Station Area Non-hazardous Waste
Landfill, DCC Tier Il Soil Disposal Facility, Upper Site Landfill, Lower Site Non-hazardous Waste
Landfill, and the Lower Site Landfill. The CAM-4 landfills all appear to be in stable physical condition
and overall landfill performance is rated as “acceptable”. No erosion or issues of concern requiring
immediate attention were identified. The observed conditions are documented in the attached
appendices and photographs.

Soil samples were collected at two depths from test pits at the following landfills: DCC Tier Il Soil
Disposal Facility, Upper Site Landfill, and the Lower Site Landfill. Sample results are located within
each specific landfill report. DCC should compare the laboratory results to their internal DEW Line
Site Guidelines to confirm whether the analytical results are in compliance.

Fourteen of the fifteen monitoring wells monitored in 2008 contained sufficient water to collect a
sample for analysis. Monitor MW-10 (Upper Site Landfill) was dry, thus no sample was collected at
that location. Sample results are located within each specific landfill report. DCC should compare the
laboratory results to their internal DEW Line Site Guidelines to confirm whether the analytical results
are in compliance.

All thermistors were downloaded successfully. Data loggers were reset in accordance with the
instructions provided by other consultants representing DCC.

If you have any questions or comments concerning this report, please do not hesitate to call me.

Sincerely,
Gartner Lee Limited doing business as AECOM

Darrin C. Johnson, M.Sc., P.Eng.
Geotechnical Engineer

DCJ:pc
Encl.
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1. Introduction

The Department of National Defence (DND) in co-operation with Nunavut Tunngavik Incorporated (NTI)
has developed a Landfill Monitoring Plan to address post closure monitoring requirements for the landfills
at the DEW Line sites. Defence Construction Canada (DCC) is managing the clean-up monitoring
programs on behalf of DND. Kitnuna Projects Inc. (Kitnuna) and AECOM, in a joint venture, were
awarded the contract for the purposes of providing services for the collection of landfill monitoring data at
the CAM-4 Kugaaruk (formerly Pelly Bay) Site in the Nunavut Settlement Area for 2008. This report will
provide the procedures and the results for interpretation on the monitoring completed in 2008.

2. Background

The CAM-4 Kugaaruk DEW Line site is located on the Simpson Peninsula at 68° 27’ north latitude and
89° 45’ west longitude, and is approximately 340 kilometres southwest of the community of Hall Beach,
and 640 kilometres east of Cambridge Bay. The station is located inland about 14 kilometres southeast of
the community of Kugaaruk (formerly Pelly Bay).

CAM-4 was converted to a Short Range Radar (SRR) site in the early 1990s. The environmental cleanup
and demolition of facilities not required for the operation of the SRR site commenced in 2001 and was
completed in 2006. The cleanup included the closure and remediation of four existing landfills as well as
the construction of two landfills for the disposal of non-hazardous wastes generated from demolition, and
collection of site debris, at the upper and lower sites. Additionally, a DCC Tier Il soil disposal facility was
constructed at this site. A total of 5 landfills exist at the CAM-4 site today:

Upper Site Landfill

Lower Site Landfill

Lower Site Non-Hazardous Waste Landfill
Station Area Non-Hazardous Waste Landfill
DCC Tier Il Soil Disposal Facility

The locations of the various landfills are shown on Figure 2-1. Access to the landfills was gained through
on-site roads. The baseline monitoring of the landfills commenced in 2007. 2008 was the first year of
monitoring by external consultant.

(80297-4_2ral125_cam4-masterrpt-final.doc) - l -
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2.1 Project Objectives

The objective of the landfill monitoring program is to collect sufficient information to assess the
performance of the landfill from a geotechnical and environmental perspective. The Landfill Monitoring
Plan specified the requirements for the visual inspection as well as the chemical and thermal monitoring
of the landfills. The long term monitoring plan consists of visual monitoring for signs of settlement,
erosion and/or slope instability, collection of soil and groundwater samples to evaluate the effectiveness
of the leachate containment systems, and monitoring of the sub-surface ground temperatures along the
toe of and within the main body of specific landfills.

2.2 2008 Monitoring Event

Between August 14 and 17, 2008 field data collection was conducted at the CAM-4 DEW Line site. The
monitoring event consisted of visual inspections of all landfill locations, as well as soil and groundwater
sampling, and thermal monitoring. The landfill monitoring requirements as outlined in the Terms of
Reference (TOR) are displayed in Table 1 below.

Table1. Summary of Landfill Monitoring Requirements for 2008

. . . Visual Soil H Groundwater Thermal
Landfill Designation . . ) oo
Inspection Sampling Sampling Monitoring
YEAR 2008
CAM-4 Kugaaruk (Pelly Bay)
Station Area Non-Hazardous Waste Landfill v
DCC Tier Il Disposal Facility v v v 4
Upper Site Landfill v v v v
Lower Site Non-Hazardous Waste Landfill v
Lower Site Landfill v v v v

On August 14, 2008 the weather was sunny, clear sky, strong wind and about 5 degrees Celsius. On
August 15, 2008 the weather in the morning was sunny, clear sky and about 10 degrees Celsius
becoming overcast, raining, cold wind, and about 2 degrees Celsius in the afternoon. On August 16,
2008 the weather was overcast, raining and about 5 degrees Celsius.

At each of the landfill locations, a field inspection was conducted to observe whether there were any
visual signs of impact (such as seepage or stressed vegetation caused by the landfill) and for physical
stability. Photographic records were taken to show the condition of the landfill and any area of concern
that was observed. The observations and the photographic record for each of the landfills are discussed
individually in the landfill reports presented in Appendices A through E.

Soil sampling was conducted at the Upper Site Landfill, the DCC Tier Il Soil Disposal Facility, and the Lower

Site Landfill for 2008. Generally, soil samples were collected at depths of approximately 0.10 m to 0.15 m
and approximately 0.25 m to 0.50 m although there were some variations in sample depths dependent on

(80297-4_2ra1125_cam4-masterrpt-final.doc) -5-
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the ground conditions. The soil samples were analyzed for Polychlorinated Biphenyls (PCB) analyzed for
Total Aroclors, Total Petroleum Hydrocarbons (TPH) as defined by the Canadian Council of Ministers of the
Environment (CCME) Canada Wide Standards (CWS) Fraction 1 to Fraction 3 and inorganic elements
analyzed for total metals using low level detection limits. The analytical results for each sampled landfill are
discussed individually in the landfill reports presented in Appendices B, C and E.

Where possible, groundwater elevations were measured using an interface meter at each observation
well at the Upper Site Landfill, the DCC Tier Il Soil Disposal Facility, and the Lower Site Landfill. The
monitoring conditions and field measurements were documented and collected at each monitoring well.
The field measurements included the following: presence and thickness of free product (if present), depth
to bottom of well, stick up height and visual condition of the observation well. Prior to sampling, wells
were purged to remove at least one well volume of water, and field chemistry was monitored using a flow-
through cell and a digital probe for stability of the following parameters: Temperature, pH, conductivity,
and turbidity. Following purging, groundwater samples were collected from observation wells that had
sufficient water volumes to obtain samples. The groundwater samples were analyzed for PCB, TPH, and
inorganic elements. Both purging and collection of water samples were conducted using a peristaltic
pump for low flow extraction with disposable tubing used for each well. Further discussion regarding the
field measurements, the field chemistry and the analytical results are discussed in the landfill reports
presented in Appendices B, C, and E. The well sampling records are appended to the relevant sections
in Appendices B, C, and E.

Thermal Monitoring was conducted at the Upper Site Landfill, the DCC Tier Il Soil Disposal Facility, and
the Lower Site Landfill in 2008. The data was downloaded from the system using the Lakewood Systems
Ltd. Software Prolog. The information downloaded is further discussed in the individual landfill reports
presented in Appendices B, C, and E.

3. Landfill Monitoring

As requested by DCC, AECOM has presented the landfill monitoring reports as individual reports under
the cover of this main report. The Landfill Monitoring Reports for each locality are presented in the
appendices of this main report as follows:

Appendix A Station Area Non-hazardous Waste Landfill;
Appendix B DCC Tier Il Soil Disposal Facility;

Appendix C Upper Site Landfill;

Appendix D Lower Site Non-hazardous Waste Landfill; and,
Appendix E Lower Site Landfill.

All information collected that is relevant to these individual areas is presented in these sections or as
attachments at the end of the respective appendices.

(80297-4_2ral125_cam4-masterrpt-final.doc) - 6 -
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4.  Quality Assurance/Quality Control

For the soil and groundwater samples collected, a blind duplicate was collected with a frequency of
approximately one in ten samples collected. Tables used for the calculation of RSD values are located in
Appendix G.

A total of three blind duplicate soil samples and two blind duplicate groundwater samples were collected
for submission. All duplicate samples were submitted to both ALS Environmental and Cantest Ltd. for
analysis. As well, duplicate soil samples were sent to the Environmental Services Group for archival
purposes. The soil and water samples submitted and the corresponding sample locations are
documented in Table 2.

Table 2. Blind Duplicates
Sample Identification | Duplicate of Sample ‘ Sample Location ‘ Depth ‘ Matrlx Landfill
(m) (soil/water)

BMW-30-40 BMW-3-40 BMW-3 0.40 Soll Tier Il
MW-140-A-30 MW-14-A-30 MW-14-A 0.30 Soll Tier Il
MW-200-35 MW-20-35 MW-20 0.35 Sail Lower
MW-150 MW-15 MW-15 - Water Tier Il
MW-200 MW-20 MW-20 Water Lower

Each soil sample was analyzed for fourteen (14) parameters yielding a total of forty two (42) sets of
numbers to be calculated for relative standard deviation (RSD). Of the 42 RSD values calculated, twenty
four (24) returned a value of “n/a” due to one or more concentrations being below the detection limit.
Seventeen (17) sets returned an acceptable RSD of below 20% for inorganics. It should be noted that
one (1) set returned an RSD of 20% for copper. The duplicate soil sample collected at monitoring location
BMW-3 at a depth of 0.40 meters returned an RSD value of 20% for copper although this does not
exceed the acceptable RSD value of 20%.

Each groundwater sample was analyzed for 12 parameters yielding a total of twenty four (24) sets of
numbers to be calculated for RSD. Of the 24 RSD values calculated, seventeen (17) returned a value of
“n/a” due to one or more concentrations being below the detection limit. Four (4) sets returned acceptable
RSD values of below 20% for inorganics and two (2) sets returned acceptable RSD values of below 30%
for inorganics. One set returned an unacceptable RSD value of 31.5% for F2 (C10-C16).

The duplicate groundwater sample collected at MW-20 returned an RSD value of 31.5% for F2
(C10-C16). This exceedance can be attributed to non-laminar flow being discharged from the peristaltic
pump into one or more sample containers, and/or portions of the composite sample not distributed
equally into each sample container.

(80297-4_2ral1125_cam4-masterrpt-final.doc) -7-
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5. Conclusions

Based on the visual geotechnical inspection, there does not appear to be any indications of imminent
cover instability or significant erosion at the landfills. All landfills at CAM-4 have been assigned an overall
landfill performance rating of “acceptable”. Minor erosion rills on some landfill slopes at the Station Area
Non-Hazardous Waste Landfill and Lower Site Landfill appear to be self-armouring. Minor seepage was
observed from the lower half of some landfill slopes at the Station Area Non-Hazardous Waste Landfill,
Lower Site Landfill, and Tier Il Soil Disposal Facility. Minor orange staining was observed on the Station
Area Non-Hazardous Waste Landfill northeast slope and at the northeast toe of the Tier Il Soil Disposal
Facility. No issues of concern requiring immediate attention were identified.

Soil samples were collected at all designated monitoring locations for the 2008 monitoring year. Two
samples were collected, (one shallow and one deeper) at each monitoring location. Total Petroleum
Hydrocarbon (TPH) concentrations were detected at four monitoring locations at the Tier Il Disposal
Facility (MW-8, MW-9, MW15 and MW-16) and at two locations at the Upper Site Landfill (MW-11 and
MW-13). These concentrations should be compared to the internal DCC Dew Line Cleanup standards as
well as in the context of this monitoring program.

Groundwater samples were collected at all designated monitoring wells for the 2008 monitoring year, with
the exception of MW-10, which was dry. The mid-August timing of the sampling event appears to have
occurred during maximum thaw. TPH concentrations were detected at six monitoring wells at the Tier Il
Disposal Facility (MW-5, MW-8, MW-9, MW-14-A; MW-15 and MW-16) and at three monitoring wells at
the Upper Site Landfill (MW-11, MW-12 and MW-13). Additionally, elevated chromium and lead
concentrations were detected at MW-12. TPH concentrations were also detected at three monitoring
wells at the Lower Site Landfill (MW-17, MW-19 and MW-20). These concentrations should be compared
to the internal DCC Dew Line Cleanup standards as well as in the context of this monitoring program.

0. Limitations

This report has been prepared as an assessment of the environmental condition of the subject site
located at near Kugaaruk (Pelly Bay), Nunavut. The monitoring and investigation programs as described
in this report, were conducted in a manner consistent with that level of care and skill normally exercised
by other members of the engineering and science professions currently practising under similar
conditions, subject to the time limits and financial and physical constraints applicable to the services and
in agreement with the Terms of Reference prepared by Defence Construction Canada.

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on i,
are the responsibility of such third parties. AECOM accepts no responsibility for damages, if any, suffered
by any third party as a result of decisions made or actions based on the information contained in this report.

(80297-4_2ral125_cam4-masterrpt-final.doc) - 8 -
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The content of this report is based on information collected during our investigation, our present
understanding of the site conditions, and our professional judgement in light of such information at the
time of this report. This report provides a professional opinion and therefore no warranty is expressed,
implied, or made as to the conclusions, advice and recommendations offered in this report. This report
does not provide a legal opinion regarding compliance with applicable laws. With respect to regulatory
compliance issues, it should be noted that regulatory statutes and the interpretation of regulatory statutes
are subject to change.

The findings and conclusions of this report are valid only as of the date of this report. If new information

is discovered in future work, including excavations, borings, or other studies, AECOM should be
requested to re-evaluate the conclusions of this report, and to provide amendments as required.
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e Al - Site Condition/Visual Inspection Records
e A2 - Geotechnical Inspection Photographic Records
e A3 - Field Notes
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Al. Station Area Non-hazardous Landfill

Al.1 Landfill Summary

The Station Area Non-Hazardous Waste Landfill is located on the Upper Site, approximately 500 m
northeast of the main facilities area. The landfill contains non-hazardous wastes and debris generated
and collected during clean up of the site. The landfill consists of perimeter berms and a cap of compacted
granular fill. The location of the Station Area Non-Hazardous Waste Landfill is presented in Figure A-1.

For 2008, the monitoring requirements for the Station Area Non-Hazardous Waste Landfill included visual

inspection only.

Al1.2 Visual Monitoring

No significant erosion, settlement or indications of slope instability were observed at the Station Area
Non-Hazardous Waste Landfill. Overall landfill performance is assessed as “acceptable”. Appendix Al
presents a summary of the 2008 visual inspection results.

Minor erosion gullies were observed on the east slope that appear to be self-armouring (Photo SNH-8 in
Appendix A2). An area of minor seepage and orange staining was observed on the lower half of the
northeast slope (Photos SNH-7A and 7B in Appendix A2). Some minor drainage was observed along the

road at the south toe (Photo SNH-10 in Appendix A2). No issues of concern that require immediate
attention were identified.

Al1.3 Soil Sampling

Soil sampling was not scheduled for the 2008 monitoring year.

Al.4 Groundwater Sampling

Groundwater sampling was not scheduled for the 2008 monitoring year.
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Visual Inspection Checklist
Inspection Report — Page 1 of 2

SITE NAME:

CAM-4 - Pelly Bay

LANDFILL/AREA DESIGNATION:

Station Area Non-Hazardous Waste Landfill

DATE OF INSPECTION:

August 14, 2008

DATE OF PREVIOUS INSPECTION:

August 24 - 26, 2007

INSPECTED BY:

Darrin Johnson, P.Eng.

REPORT PREPARED BY:

Darrin Johnson, P.Eng.

The preparer represents to the best

of the preparer’s knowledge, the following statements and

observations are true and correct and to the best of the preparer’s actual knowledge,
no material facts have been suppressed or misstated.

Preliminary Stability Assessment

Feature Severity Rating Extent
Settlement Not observed None
Erosion Acceptable Isolated
Frost Action Not observed None
Animal Burrows Not observed None
Vegetation Not observed None
Staining Acceptable Isolated
Vegetation Stress Not observed None
Seepage Points Acceptable Isolated
Debris Exposed Not observed None
Tension Crack Not observed None
Overall Landfill
Performance Acceptable




Station Area Non-Hazardous Waste Landfill - Inspection Report - Page 2 of 2

Present Dimensions | Depth | Extent Photographic Records L -
Checklist Item Location (L xW) Description (Photos referenced in Additional mements/ Preliminary
Yes/No (m) (%) R Stability Assessment
(m) photolog and in figures)
Settlement No
Isoloated area of minor
Erosion Minor East slope 10m x 10m | 0.1m 1% | erosion that appears to be SNH-8 Acceptable
self-armouring.
Frost Action No
Animal Burrows No
Vegetation No
. Northeast corner Isolated area of minor
Staining Yes 10mx 10m [ N/A 1% . SNH-7A and SNH-7B Acceptable
slope orange staining.
Vegetation Stress No
. Northeast corner Isolated area of minor
Seepage Points Yes 10mx10m | N/A 1% SNH-7A and SNH-7B Acceptable
slope seepage.
Debris Exposed No
Presence/ Condition
of Monitoring Good
Instruments
Other Features of Yes South toe along road | 50m x 5m N/A 3% Drainage along _road at toe. SNH-10 Acceptable
Note. No staining.
Additional Photos General SNH-1A, 1B, 24, 2B, 3A, 3B,

4A, 4B, 5, 6A, 6B, 9A, 9B
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A2 — Geotechnical Inspection Photographic Records
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Visual Inspection Photographs — Station Area Non-Hazardous Waste Landfill

Appendix A. Photograph Log ‘ AECOM

privileged and confidential

Photograph SNH-1A. Southwest corner at the toe, facing northeast. A

Photograph SNH-1B. Southwest corner at the toe, facing north. A
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Visual Inspection Photograp