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April 27, 2010

Phyllis Beaulieu
Manager of Licensing
Nunavut Water Board
P.O. Box 119
Gjoa Haven, NU X0B 1J0

Dear Phyllis:

Project No: 60153669-8
Regarding: 1BR-PEL0510: Water Use License Renewal

AECOM Canada Ltd. is submitting the following water use licence renewal for the continuation of the
landfill monitoring program at the CAM-4, Pelly Bay DEW Line site.  The application is being
submitted on behalf of Defence Construction Canada and the Department of National Defence.

In addition to the application form, a summary document outlining the work to be completed as part of
the monitoring program is being provided, as is a spill contingency plan and remote camp
questionnaire.

We trust the information provided is sufficient for you to process the application.  Please feel free to
contact the undersigned if you have any questions or comments.

Sincerely,
AECOM Canada Ltd.

Eva Schulz, P.Ag.
Environmental Scientist
Eva.Schulz@aecom.com

EMS
Encl. Renewal Application Form, Remote Camp Questionnaire, English and Inuktitut Summaries, Landfill Monitoring

Program
cc: Douglas Craig, DCC
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P.O. BOX 119 kNK5 wmoEp5 vtmpq
GJOA HAVEN, NU X0B 1J0 NUNAVUT IMALIRIYIN KATIMAYINGI
TEL: (867) 360-6338 NUNAVUT WATER BOARD
FAX: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT

WATER LICENCE
APPLICATION FORM

Application for: (check one)

  New   Renewal   Amendment   Assignment   Cancellation

LICENCE NO:
(for NWB use only)

1. NAME AND MAILING ADDRESS OF
APPLICANT/LICENSEE

Douglas Craig, M.Sc.
Environmental Officer-DEW Line Clean Up Project
Defence Construction Canada
Constitution Square, Suite 1720
350 Albert Street
Ottawa, ON  K1A 0K3

Phone: 613-998-7288
Fax:     613-998-0468
e-mail: Douglas.Craig@dcc-cdc.gc.ca

Alternate contact:
Eva Schulz, P.Ag.
Environmental Scientist
UMA Engineering Ltd.
2540 Kensington Toad NW
Calgary, AB  T2N 3S3

Phone: 403-270-9220
Fax: 403-270-0399
e-mail: Eva.Schulz@uma.aecom.com

2. ADDRESS OF CORPORATE OFFICE IN
CANADA (if applicable)

Phone:
Fax:
e-mail:

3. LOCATION OF UNDERTAKING (describe and attach a topographical map, indicating the main
components of the Undertaking)

Latitude: (68°27’    ”  N) Longitude:  (89°45’   ” W)
NTS Map Sheet No. 57A  Scale: 1:250,000

4. DESCRIPTION OF UNDERTAKING (attach plans and drawings)

The purpose of the project is to collect sufficient information to assess the performance of the landfills from a
geotechnical and environmental perspective. The landfill monitoring plan specifies the requirements for visual inspection,
and chemical and thermal monitoring of landfills.

5. TYPE OF PRIMARY UNDERTAKING (A supplementary questionnaire must be submitted with the
application for undertakings listed in “bold”)
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Industrial Agricultural
Mining and Milling(includes exploration/drilling) Conservation
Municipal (includes camps/lodges) Recreational

 Power Miscellaneous (describe below):

Landfill monitoring, including the collection of soil and groundwater samples.

See Schedule II of Northwest Territories Waters Regulations for Description of Undertakings
6. WATER USE

To obtain water Flood control
To cross a watercourse To divert a watercourse
To modify the bed or bank of a watercourse To alter the flow of , or store, water

Other (describe): To obtain groundwater samples.

7. QUANTITY OF WATER INVOLVED (cubic metres per day including both quantity to be used and
quality to be returned to source)

Water use 100m3/day or less
Greater than 100m3/day; if greater, indicate quantities to be used for each purpose (camp,
drilling, etc.)

Water returned to source
0 m3/day

8. WASTE (for each type of waste describe: composition, quantity (cubic metres per day), methods of
treatment and disposal, etc.)

Sewage Waste oil
Solid Waste Greywater
Hazardous Sludges
Bulky Items/Scrap Metal  Other describe):

No wastes will be generated from the landfill monitoring program.

9. OTHER PERSONS OR PROPERTIES AFFECTED BY THIS UNDERTAKING (give name, mailing
address and location; attach if necessary)

     Land  Use  Permit
DIAND Yes No     If no, date expected
- Not required for landfill monitoring

Regional Inuit Association Yes No     If no, date expected

Commissioner Yes No     If no, date expected

10. PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND PROPOSED
MITIGATION MEASURES (direct, indirect, cumulative impacts, etc.)

NIRB Screening Yes No      If no, date expected
#03DN022
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11. INUIT WATER RIGHTS

Will the project or activity substantially affect the quality, quantity, or flow of water flowing through Inuit
Owned Lands and the rights of Inuit under Article 20 of the Nunavut Land Claims Agreement?

N/A

If yes, has the applicant entered into an agreement with the Designated Inuit organization to pay
compensation for any loss or damage that may be caused by the alteration.  If no compensation agreement
has been made, how will compensation be determined?

N/A
12. CONTRACTORS AND SUB-CONTRACTORS (name, address and functions)

Biogenie S.R.D.C. Inc.
1809 Kakivak Court
P.O. Box 1229
Iqaluit, NU X0A 0H0

Mr. Michel Pouliot, VP SAR Canada & USA
(T) 867-979-5980
(F) 867-979-5985
(E) northern@biogenie-env.com

13. STUDIES UNDERTAKEN TO DATE (list and attach copies of studies, reports, research, etc.)

A full environmental clean up of the site was completed in 2007.  No further studies have been completed.

14. THE FOLLOWING DOCUMENTS MUST BE INCLUDED WITH THE APPLICATION FOR THE
REGULATORY PROCESS TO BEGIN

Supplementary Questionnaire (where applicable: see section 5) Yes No  If no, date expected

Inuktitut and/or Inuinnaqtun/English Summary of Project Yes No  If no, date expected

Application fee of $30.00 (Payee Receiver General for Canada) Yes No  If no, date expected

Water Use fee of $30.00 (unless otherwise indicated in Section 9 of the NWT Waters Regulations; Payee Receiver
General for Canada)

  Yes   No  If no, date expected

15. PROPOSED TIME SCHEDULE (unless otherwise indicated, the NWB will consider the application for
a five (5) year term)

one year or less    (or) Multi Year

Start Date: July 1, 2010 Completion Date: September 30, 2030

Eva Schulz Environmental Scientist April 27, 2010
Name (Print) Title (Print) Signature Date

For Nunavut Water Board office use only

APPLICATION FEE Amount: $ Pay ID No.:

WATER USE DEPOSIT Amount: $ Pay ID No.:
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EXPLORATION/ REMOTE CAMP
SUPPLEMENTARY QUESTIONNAIRE

___________________________________________________________________________________

Applicant: ________________________________Licence No: ______________________________
 (For NWB Use Only)

ADMINISTRATIVE INFORMATION

1. Environment Manager:      Douglas Craig Tel:   613-998-7288  Fax: _613-998-
0468____E-mail:_Douglas.Craig@dcc-cdc.gc.ca_________

2. Project Manager: David Eagles Tel:  613-998-9523 Fax: _613-998-0468_______E-mail:
_David.Eagles@dcc-cdc.gc.ca_________

3. Does the applicant hold the necessary property rights? Yes, the land is a DND reserve.

4. Is the applicant an ‘operator’ for another company (i.e., the holder of the property rights)? If so,
please provide letter of authorization.

n/a

5. Duration of the Project

 One year or less Start and completion dates: ________________________
 Multi Year:

If Multi-Year indicate proposed schedule of on site activities
Start: ____July 1___________ Completion:_____September 30__________

CAMP CLASSIFICATION

6. Type of Camp

 Mobile (self-propelled)
 Temporary
 Seasonally Occupied:  ____________________
 Permanent
 Other:____n/a_____________________________

7. What is the design, maximum and expected average population of the camp?

The CAM-4 site is located 14 km away from Kugaaruk and can be accessed via a graded road
from the community.  Therefore, a camp is not required at CAM-4.

P.O. BOX 119 kNK5 wmoEp5 vtmpq
GJOA HAVEN, NU X0B 1J0 NUNAVUT WATER BOARD
TEL: (867) 360-6338 NUNAVUT IMALIRIYIN KATIMAYINGI
FAX: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT
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8. Provide history of the site if it has been used in the past.

CAM-4 is a former DEW Line site that was closed in the early 1990’s, with full remediation
completed in 2007.

CAMP LOCATION

9. Please describe proposed camp location in relation to biogeographical and geomorphological
features, and water bodies.

n/a

10. How was the location of the camp selected? Was the site previously used? Was assistance from
the Regional Inuit Association Land Manager sought? Include maps and/or aerial photographs.

n/a

11. Is the camp or any aspect of the project located on:

 Crown Lands Permit Number (s)/Expiry Date: _not required________
 Commissioners Lands Permit Number (s)/Expiry Date: __________________
 Inuit Owned Lands Permit Number (s)/Expiry Date: __________________

12. Closest Communities (direction and distance in km):

The closest community is Kugaaruk, approximately 14 km southeast of the site.

13. Has the proponent notified and consulted the nearby communities and potentially interested
parties about the proposed work?

Notification of the proposed work is part of the terms of reference that the contractor must
comply with, and it is therefore the contractors’ responsibility to notify the communities.

14. Will the project have impacts on traditional water use areas used by the nearby communities?
Will the project have impacts on local fish and wildlife habitats?

The monitoring program will have minimal to no impacts.

PURPOSE OF THE CAMP

15.  Mining (includes exploration drilling)
 Tourism (hunting, fishing, wildlife observation, adventure/expedition, etc.)

(Omit questions # 16 to 21)
 Other ___landfill monitoring program______________________________

16. Activities (check all applicable)
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 Preliminary site visit
 Prospecting
 Geological mapping
 Geophysical survey
 Diamond drilling
 Reverse circulation drilling
 Evaluation Drilling/Bulk Sampling (also complete separate questionnaire)
 Other: _collection of surface soil and groundwater samples and monitoring of

ground temperatures

17. Type of deposit (exploration focus):

 Lead Zinc
 Diamond
 Gold
 Uranium
 Other:  ________________________

n/a

DRILLING INFORMATION

18. Drilling Activities

 Land Based drilling
 Drilling on ice

n/a

19. Describe what will be done with drill cuttings?

n/a

20. Describe what will be done with drill water?

n/a

21. List the brand names and constituents of the drill additives to be used? Includes MSDS sheets
and provide confirmation that the additives are non-toxic and biodegradable.

n/a

22. Will any core testing be done on site? Describe.

n/a

SPILL CONTINGENCY PLANNING

23. The proponent is required to have a site specific Spill Contingency Plan prepared and submitted
with the application This Plan should be prepared in accordance with the NWT Environmental
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Protection Act, Spill Contingency Planning and Reporting Regulations, July 22, 1998 and A
Guide to the Spill Contingency Planning and Reporting Regulations, June 2002.  Please include
for review.

n/a

24. How many spill kits will be on site and where will they be located?

n/a

25. Please describe the types, quantities, and method of storage of fuel and chemicals on site, and
provide MSDS sheets.

n/a

WATER SUPPLY AND TREATMENT

26. Describe the location of water sources.

Bottled water will be brought to site for drinking water purposes.  If required, additional water
may be extracted from the water supply lakes and filtered for use.

27. Estimated water use (in cubic metres/day):

 Domestic Use: Water Source: _ ____________
 Drilling:  Water Source:  ______________
 Other:  Water Source:  ______________

28. Describe water intake for camp operations? Is the water intake equipped with a mesh screen to
prevent entrapment of fish? (see DFO 1995, Freshwater Intake End-of-Pipe Fish Screen
Guideline) Describe:

Water will be extracted using buckets or bottles if required.  It is not anticipated that an intake
with a fish screen will be required.

29. Will drinking water quality be monitored? What parameters will be analyzed and at what
frequency?

Bottled drinking water will be brought to site.  If additional water is required, it will be
extracted from the summer water supply lake, filtered, and treated with iodine.

30. Will drinking water be treated? How?

See comment above.

31. Will water be stored on site?

No – only bottled water.
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WASTE TREATMENT AND DISPOSAL

32. Describe the characteristics, quantities, treatment and disposal methods for:

 Camp Sewage (blackwater): n/a

___________________________________________________________________________________

 Camp Greywater: n/a

___________________________________________________________________________________

 Solid Waste: n/a

___________________________________________________________________________________

 Bulky Items/Scrap Metal: n/a

___________________________________________________________________________________

 Waste Oil/Hazardous Waste: n/a

___________________________________________________________________________________

 Empty Barrels/Fuel Drums: n/a

___________________________________________________________________________________

 Other: n/a

___________________________________________________________________________________

33. Please describe incineration system if used on site. What types of wastes will be incinerated?

n/a

34. Where and how will non-combustible waste be disposed of?  If in a municipality in Nunavut,
has authorization been granted?
n/a

35. Describe location (relative to water bodies and camp facilities) dimensions and volume, and
freeboard for all sumps (if applicable).
n/a

36. Will leachate monitoring be done? What parameters will be sampled and analyzed, and at what
frequency?

This is part of the monitoring program outlined in the supporting documents.



June 21, 2006                                                                                                                                                                            Page 6 of 6

OPERATION AND MAINTENANCE

37. Have the water supply and waste treatment and disposal methods been used and proven in cold
climate? What known O&M problems may occur? What contingency plans are in place?

n/a

ABANDONMENT AND RESTORATION

38. Provide a detailed description of progressive and final abandonment and restoration activities at
the site.

Abandonment and restoration activities have already been completed at this site and the landfill
monitoring program is used to monitor the status of the site, post-clean up.  All equipment used
for the program will be removed each year upon completion.

BASELINE DATA

39. Has or will any baseline information be collected as part of this project? Provide bibliography.

 Physical Environment (Landscape and Terrain, Air, Water, etc.)
 Biological Environment (Vegetation, Wildlife, Birds, Fish and Other Aquatic

Organisms, etc.)
Socio-Economic Environment (Archaeology, Land and Resources Use,
Demographics, Social and Culture Patterns, etc.)

 Other: _________________________________

n/a
REGULATORY INFORMATION

40. At a minimum, you should ensure you have a copy of and consult the documents below for
compliance with existing regulatory requirements:

ARTICLE 13 – NCLA -Nunavut Land Claims Agreement
NWNSRTA – The Nunavut Waters and Nunavut Surface Rights Tribunal Act, 2002
Northwest Territories Waters Regulations, 1993
NWB - Water Licensing in Nunavut - Interim Procedures and Information Guide for
Applicants
NWB - Interim Rules of Practice and Procedure for Public Hearings
RWED – Environmental Protection Act, R-068-93- Spill Contingency Planning and
Reporting Regulations, 1993
RWED A Guide to the Spill Contingency Planning and Reporting Regulations, 2002
NWTWB - Guidelines for Contingency Planning
Canadian Environmental Protection Act, 1999 (CEPA)
Fisheries Act, RS 1985 - s.34, 35, 36 and 37
DFO - Freshwater Intake End of Pipe Fish Screen Guideline
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NWTWB - Guidelines for the Discharge of Treated Municipal Wastewater in the
NWT
Canadian Council for Ministers of the Environment (CCME); Canadian Drinking
Water Quality Guidelines, 1987
Public Health Act - Camp Sanitation Regulations
Public Health Act - Water Supply Regulations
Territorial Lands Act and Territorial Land Use Regulations; Updated 2000



Summary: CAM-4, Pelly Bay Post-Construction Monitoring

INTRODUCTION

The following summary is being provided for the post-construction landfill monitoring program as
described in the DND-NTI Environmental Cooperation Agreement for the former CAM-4, Pelly
Bay DEW Line site.  There are seven landfill areas at the CAM-4 site that are included in this
landfill monitoring program:

Upper Site Landfill;
Station Non-Hazardous Waste Landfill;
Tier II Soil Disposal Facility;
Lower Site Landfill;
Lower Site Non-Hazardous Waste Landfill.

BACKGROUND

The Department of National Defence (DND), in cooperation with Nunavut Tunngavik Incorporated
(NTI), 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
cleanup and monitoring programs on behalf of DND.

The objective of the landfill monitoring program is to collect sufficient information to assess the
performance of the landfills from a geotechnical and environmental perspective. The landfill
monitoring plan specifies the requirements for visual inspection, and chemical and thermal
monitoring of landfills at the DEW Line sites under DND’s jurisdiction.

PROGRAM COMPONENTS

The post-construction landfill monitoring program consists of four main components to measure
the performance of the landfills, depending on the remediation plan for each landfill.  These
components are visual, soil, groundwater and thermal monitoring.  Details on each of the
monitoring components are provided below.

Visual Monitoring: The physical integrity of the landfill is inspected and reported using hand-
drawn sketches.  Documented observations include:

Evidence of settlement, ponding, frost action, erosion, and lateral movement.
Sloughing of berms/covering layers, thermal contraction cracks, etc.

Photographic records are to be provided to document the general condition of the landfill and to
substantiate all recorded observations.

Soil and Groundwater Monitoring: The soil and groundwater monitoring program consists of
baseline/background assessment and contaminant evaluation.  Background conditions represent
soil and water quality from an area not impacted by the landfill.  Background (naturally occurring)
values are obtained from samples collected from areas that were not directly influenced by
activities at the DEW Line site, but are indicative of the prevailing geochemistry.  These samples
are taken hydraulically upgradient and at some distance from the landfill.



Soil and groundwater samples (where required) are collected prior to construction/closure of a
landfill, to represent background as well as baseline conditions.  The results of subsequent landfill
monitoring events are compared to these baseline and background values to evaluate any
potential changes in environmental conditions.  Samples are to be analyzed for the following
constituents:

PCBs (polychlorinated biphenyls – Total Aroclor analysis);
Total Petroleum Hydrocarbons (TPH; and
Inorganic elements: arsenic, cadmium, chromium, cobalt, copper, lead, nickel, zinc, and
mercury.

In general, at least one monitoring well was installed upgradient and two to three wells were
installed downgradient of the landfill during the construction phase.  Review of analytical data
from water samples collected from wells up and down gradient allows evaluation of potential
impacts associated with the landfill.  Soil samples are collected from the toe of the landfill,
generally from the same locations as the monitoring wells.  Contamination in soil samples at the
toe of the landfill reflects chronic input from water that may have infiltrated the landfill, and is an
important factor of contaminated leachate.  Prior to collection of samples from a monitoring well,
the well is purged and allowed to reach equilibrium.  Physical measurements are collected prior to
and after purging and are referenced to the top of the monitoring well pipe.

Thermal Monitoring: Geothermal analyses were carried out as part of the design to predict the
length of time required for permafrost aggradation through landfills requiring leachate
containmen.  These analyses also provided information on the long and short term thermal
regime in the ground, and the depth of the active layer in the cover material.

A thermal monitoring system provides measurement of sub-surface ground temperatures, which
allows comparison to and verification of the predicted ground temperatures.  The thermal
monitoring system consists of installation of thermistor strings, with thermistor beads at selected
intervals to provide ground temperature profiles at various locations within the landfill.  The
thermistor strings are attached to automated data-loggers that allow for remote data collection.  In
general, a minimum of three thermistors are installed at each landfill where permafrost
aggradation through the landfill contents is an integral part of the design.

FREQUENCY

The landfill monitoring program consists of three phases, as described in detail below.

Phase I: Phase I involves monitoring of conditions to confirm that equilibrium is achieved.  The
frequency of monitoring events during Phase I monitoring is dependent on the closure or
remediation design at specific landfills.  The landfills will be monitored on an annual basis for the
first five years in Phase I monitoring.  The five-year term was selected on the basis that ground-
temperature thermal regimes at these specific landfills will require three to five years to reach
equilibrium.

An evaluation of all Phase I data will be carried out at the end of five years to confirm that thermal
and chemical equilibrium is achieved, and that no stability issues had been identified.  The landfill



monitoring events are carried out by independent contractors, who successfully win the
competitive tender.

Phase II: Phase II monitoring is the verification of equilibrium conditions established in Phase I.
The monitoring frequency in Phase II is downgraded from Phase I and will be carried out
according to the following schedule, year 7, year 10, year 15 and year 25.  Year 25 marks the end
of Phase II monitoring.

Phase III: Phase III involves the monitoring for long-term issues such as liner integrity, permafrost
stability, and significant storm events. At the end of the Phase II program, 25 years after
construction, a re-evaluation of the landfill monitoring program will be carried out prior to initiating
any Phase III program.  The scope of the Phase III monitoring program is not included here, but is
anticipated to be based on a 10 year monitoring interval.

REVIEW AND EVALUATION PROCESS

An Environmental Working Group (EWG) was established to provide a technical report and to
support the DLCU Steering Committee.  This working group is comprised of qualified engineering
and environmental scientists with expertise in environmental remediation and clean up in northern
climates.  The EWG has four designated representatives, two from each of the Owner (DND) and
the Inuit (through the NTI), respectively.

During the monitoring program, the EWG reviews the results of the monitoring program in
accordance with the methodology as described previously.  The results of the review and any
recommendations regarding changes to the monitoring plan and/or remediation requirements are
reported to the DND/NTI Steering Committee.

The requirement for further monitoring after 25 years is evaluated.  Monitoring may be terminated
if the performance of the landfill was satisfactory over the period of monitoring from an
environmental, geotechnical and thermal perspective, as appropriate.  The assessment of
satisfactory performance is carried out jointly by the NTI and DND.
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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:

are subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”)
represent 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
have not been updated since the date of issuance of the Report and their accuracy is limited to the time
period and circumstances in which they were collected, processed, made or issued
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
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

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

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
Consultant
agrees that the Report represents its professional judgement as described above for the specific
purpose described in the Report and the Agreement, but Consultant makes no other representations
with respect to the Report or any part thereof
in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in
such conditions geographically or over time

The Report is to be treated as confidential and may not be used or relied upon by third parties, except:

as agreed by Consultant and Client
as required by law
for use by governmental reviewing agencies

Any use of this Report is subject to this Statement of Qualifications and Limitations.  Any damages arising from
improper use of the Report or parts thereof shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.
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1. Post Construction Monitoring Program
1.1 Introduction
The CAM-4 Pelly Bay DEW Line site is located on the Simpson Peninsula, Nunavut, at 68o 27’ north latitude and 89o

45’ west longitude. The site is located approximately 20 km southeast of the community of Kugaaruk (formerly Pelly
Bay) and 7 kilometres inland of Pelly Bay.

CAM-4 was decommissioned in 1992 after being an auxiliary DEW Line station.  A new Short-Range Radar (SRR)
North Warning Site (NWS) was constructed in 1990, approximately 200 m west of the original station.  The
environmental cleanup and demolition of facilities not required for the operation of the SRR site commenced in 2001
and was completed during the summer of 2006. The cleanup included the closure and remediation of four existing
landfills as well as the construction of two new landfills for the disposal of non-hazardous wastes generated from
demolition, and collection of site debris, at the upper and lower sites.  A DCC Tier II soil disposal facility has been
constructed at this site.  These landfills include:

Upper Site Landfill

Station Non-Hazardous Waste Landfill

Tier II Soil Disposal Facility

Lower Site Landfill

Lower Site Non-Hazardous Waste Landfill

1.2 Background
The site investigation of CAM-4 was carried out in 1997 and 1999.  The construction portion of the remediation was
completed between 2001 and 2006.  The engineering component of the assessment was completed by UMA
Engineering Ltd. (UMA) and the environmental component by the Environmental Sciences Group (ESG).  Input on
traditional land use was provided by Nunavut Tunngavik Incorporated (NTI).  Design requirements for landfill closure
were based up the geophysical and geotechnical investigations performed by UMA and EBA Engineering
Consultants Ltd. (EBA), and the environmental data provided by ESG.

In accordance with the NTI-DND Cooperation Agreement, landfill monitoring will be carried out following cleanup of
the site. The monitoring schedule for the CAM-4 Pelly Bay site is provided in Table 1.

Table 1 – Monitoring Schedule

No. of Years after
Construction

Monitoring Event
Number

Year

1 1 2007
2 2 2008
3 3 2009
4 4 2010
5 5 2011
7 6 2013

10 7 2016
15 8 2021
25 9 2031
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1.3 Program Components
The post-construction landfill monitoring program consists of four main components to measure the performance of
the landfills, depending on the remediation plan for each landfill.  These components are visual, soil, groundwater
and thermal monitoring.  Details on each of the monitoring components are provided below.

1.3.1 Visual Monitoring

The physical condition of each landfill is inspected in accordance with the Visual Inspection Checklist provided in the
Environmental Provisions of the NTI-DND Agreement.  Documented observations include evidence of settlement,
ponding, frost action, erosion, and lateral movement, as well as sloughing of berms, and thermal contraction cracks.
Documentation of observations is supported using hand drawn sketches, as applicable.  Photographic Records are
provided to document the general condition of the landfill and to substantiate all recorded observations.

1.3.2 Soil Monitoring
Baseline conditions refer to existing (naturally occurring) soil chemistry at the landfill area prior to and during
remediation.  Soil sampling to establish general site background conditions was conducted in 2002, 2003, 2005 and
2006.  The baseline landfill monitoring program consists of two phases: samples collected as part of the landfill
assessment program which determined whether the landfill posed a potential environmental risk, and samples
collected during the construction/closure of the landfill.  The results of subsequent landfill monitoring events are
compared to baseline and background values to evaluate any potential changes in environmental conditions.

As part of the baseline sampling program, soil samples are collected in areas upgradient and downgradient of each
landfill.  Upgradient samples are targeted to areas near the landfill, but not influenced by migration of contaminants
through the landfill.  Upgradient samples are meant to be representative of contaminant input conditions to the
landfill and serve as the primary basis upon which to compare the downgradient contaminant concentrations.

Downgradient soil samples are collected at surface/shallow depths from designated areas at the toe of each landfill
and from areas of preferential drainage.  These soil samples are collected and analyzed to document whether there
has been migration of contaminants, either historically or recent, from the landfill area.  Although contaminants are
primarily transported in water (surface and groundwater), they have a tendency to adsorb to soil particles the water
is migrating through.  Therefore, the soil still retains information regarding the historical input of contaminants.

Analytical results of soil samples collected downgradient of landfills are compared to contaminant concentrations of
samples collected upgradient of landfills.  Downgradient samples are also compared to overall site background
contaminant levels because they help in establishing a more broad level of contaminant concentrations that can be
found at the site, particularly where different soil or rock types are present.  Contaminant concentrations in
downgradient samples that are significantly higher than background or upgradient concentrations, particularly where
there have been changes over time, provide evidence of contaminants having migrated to and, possibly beyond, the
soil sampling location. These data, in conjunction with other site-specific information, were used in the assessment
of the environmental status of the landfill and the determination of an appropriate remediation solution.

Soil sampling locations are indicated on the site-specific landfill drawings included in the annexes to this report.
Samples collected during baseline and subsequent landfill monitoring are analyzed for the following parameters:

Inorganic elements: arsenic, cadmium, chromium, cobalt, copper, lead, nickel and zinc.

Mercury.

PCBs (polychlorinated biphenyls – total Aroclor).

TPH (Total Petroleum Hydrocarbons) – as represented by the sum of F1 (nC6 to nC10), F2 (nC10 to nC16.), and
F3 (nC16 to nC34.), as defined by the CCME Tier I Method – Rev. 5, Analyses of Total Petroleum Hydrocarbons
in soil.
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The requirement for the analyses of baseline samples is to provide record information on the environmental status of
the landfill should potential problems be identified during the monitoring program.

1.3.3 Groundwater Monitoring
During the construction phase, groundwater monitoring wells are installed at all existing landfills classified as a high
environmental risk (Class A landfills), moderate environmental risk (Class B landfills) and new landfills. At CAM-4,
only the Lower Site Landfill was classified as Class B.  Three new landfills were built during the construction phase;
the Station Area Non-Hazardous Waste Landfill and the Lower Site Non-Hazardous Waste Landfill to accommodate
non-hazardous demolition waste and site debris, and the Tier II Disposal Facility to accommodate Tier II-
contaminated soil.  Groundwater monitoring wells were installed hydraulically upgradient and downgradient of the
landfills.  Surface and shallow depth soil samples are also collected adjacent to monitoring well locations.  Analytical
data from water samples collected from wells up- and downgradient are reviewed in conjunction with soil analytical
data to evaluate potential impacts associated with the landfill.  Baseline groundwater data exists only from the site
investigation as well as the site clean-up period.

For baseline and for future monitoring events, the following physical measurements are recorded prior to collection
of groundwater samples from a monitoring well:

Water elevation.

Total water of depth.

Height of well stick-up.

Depth to bottom of well.

Presence of hydrocarbons.

Hydrocarbon thickness (if appropriate).

Prior to sampling, monitoring wells are purged until groundwater parameters such as pH, temperature and
conductivity stabilize.  In the event of low recharge volumes, standing water may be sampled and specifically
documented.  Water samples are not filtered.

Following withdrawal of a water sample, other physical measurements recorded include:

Colour, odour.

pH; conductivity, and temperature.

Groundwater samples are analyzed for the following parameters:

Inorganic elements (total concentrations): arsenic, cadmium, chromium, cobalt, copper, lead, nickel and zinc.

Mercury.

PCBs (polychlorinated biphenyls – total Aroclor).

TPH (Total Petroleum Hydrocarbons) – C6 to C32.

1.3.4 Thermal Monitoring
For Class B landfills and Tier II Soil Disposal Facilities where a component of the design includes the placement of
sufficient fill to promote aggradation of permafrost through the landfill contents, geothermal modelling is conducted to
determine the maximum depth of active layer at the landfill; the amount of fill required on the landfill surface to
ensure that the active layer does not penetrate into the landfill contents following freeze-back; and the length of time
required for the landfill contents to freeze-back following the placement of additional surface fill.  Geothermal
modelling considers the following:
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soil type;
soil thermal properties;
presence or absence of insulating cover (vegetation or snow drift);
measured ground temperatures at the site or at nearby sites;
measured air temperature and climatic data (1956-1990 climate normals data from Environment Canada for
Pelly Bay, Nunavut);
an estimated 1 in 100 warm year air temperature;
an estimated ten consecutive years of 1 in 100 warm years; and
an estimate of the effect of global warming (based on estimates of temperature change reported by the Panel on
Energy Research and Development for Environment Canada – PERD - in 1998).

At CAM-4, a typical active layer depth based on ten years of mean climatic data is 1.9 m for the Tier II Soil Disposal
Facility.  The predicted active layer depth for a 1 in 100 warm year is 2.1 and for ten consecutive 1 in 100 warm
years is 2.3 m.  The predicted active layer depth for the landfill after 100 years of global warming (using the best
estimate approximation method as opposed to more conservative estimate) is 2.1 m.  The active layer depth used
for the Tier II Soil Disposal Facility design at CAM-4 is the resultant active layer depth from modelling 10 consecutive
1 in 100 warm years – a depth of 2.3 m.  It is expected to take one year for the landfill contents to freeze back with
this depth of cover fill.  At CAM-4, a typical active layer depth based on ten years of mean climatic data is 1.9 m for
the Lower Site Landfill.  The predicted active layer depth for a 1 in 100 warm year is 2.4 and for ten consecutive 1 in
100 warm years is 2.6 m.  The predicted active layer depth for the landfill after 100 years of global warming (using
the best estimate approximation method as opposed to more conservative estimate) is 2.5 m.  The active layer
depth used for the Lower Site Landfill design at CAM-4 is the resultant active layer depth from modelling 10
consecutive 1 in 100 warm years – a depth of 2.6 m.  It is expected to take one year for the landfill contents to freeze
back with this depth of cover fill.  The actual active layer depth used on the sloped section of the Lower Site Landfill
was 3.75 m.  The active layer depth used on the Upper Site Landfill was 3.95 m

During landfill construction, vertical thermistors were installed within the landfill to record ground temperatures.
Measured ground temperatures will be compared to the active layer depth and freeze-back time modelled during
design.  It is anticipated that all landfills where freeze-back is an integral part of the design will reach thermal
equilibrium within approximately five years following closure.  If thermal equilibrium is not achieved within five years,
it may be necessary to increase the term of the thermal monitoring.

1.4 Frequency
The landfill monitoring program consists of three phases, as described in detail below.

1.4.1 Phase I
Phase I involves monitoring of conditions to confirm that equilibrium is achieved.  The frequency of monitoring
events during Phase I monitoring is dependent on the closure or remediation design at specific landfills.  The five-
year term was selected on the basis that ground-temperature thermal regimes at these specific landfills will require
three to five years to reach equilibrium.  An evaluation of all Phase I data will be carried out at the end of five years
to confirm that thermal and chemical equilibrium is achieved, and that no stability issues are identified.  The Phase I
monitoring program may be extended, if required, to provide sufficient data to establish equilibrium conditions.

The first year of the Phase I post-construction monitoring is completed by the Environmental Sciences Group (ESG)
of the Royal Military College of Canada, who are part of the DEW Line Clean Up Project Team.  Subsequent landfill
monitoring events are carried out by independent contractors, who successfully win the competitive tender.
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1.4.2 Phase II
Phase II monitoring is the verification of equilibrium conditions established in Phase I.  The monitoring frequency in
Phase II is downgraded from Phase I and will be carried out according to the following schedule: year 7, 10, 15 and
25.  Year 25 marks the end of Phase II monitoring.

1.4.3 Phase III
Phase III involves the monitoring for long-term issues such as liner integrity, permafrost stability and significant storm
events.  At the end of the Phase II program, 25 years after construction, a re-evaluation of the landfill monitoring
program will be carried out prior to initiating any Phase III program.  The scope of the Phase III monitoring program
is not included here, but is anticipated to be based on a 10 year monitoring interval.

1.5 Review and Evaluation Process
An Environmental Working Group (EWG) was established to provide a technical report and to support the DLCU
Steering Committee.  This working group is comprised of qualified engineering and environmental scientists with
expertise in environmental remediation and clean up in northern climates.  The EWG has four designated
representatives, two from each of the Owner (DND) and the Inuit (through the NTI), respectively.

During the monitoring program, the EWG reviews the results of the monitoring program in accordance with the
methodology as described previously.  The results of the review and any recommendations regarding changes to the
monitoring plan and/or remediation requirements are reported to the DND/NTI Steering Committee.

The requirement for further monitoring after 25 years is evaluated.  Monitoring may be terminated if the performance
of the landfill was satisfactory over the period of monitoring from an environmental, geotechnical and thermal
perspective, as appropriate.  The assessment of satisfactory performance is carried out jointly by the NTI and DND.
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2. Detailed Landfill Monitoring Requirements
Table 2 provides a summary of the general landfill monitoring requirements at the DND DEW Line sites following
construction.

Table 2 - General Landfill Monitoring Requirements

Landfill Classification Visual
Inspection

Groundwater
Sampling

Soil Sampling Thermal
Monitoring

Existing Landfills, High Potential
Environmental Risk (Class A) Not required, as landfill to be excavated

Existing Landfills, Moderate
Potential Environmental Risk
(Class B)
Existing Landfill, Low Potential
Environmental Risk (Class C)
New Landfill, Non-Hazardous
Waste Landfill
New Landfill, DCC Tier II
Disposal Facility

A summary of these requirements, as related to the specific landfills at CAM-4, is provided in Table 3.  Site figures
documenting the monitoring locations at each landfill are provided in Appendix A.  The rationale for the monitoring
requirements is provided in the landfill-specific sections.

Table 3 - CAM-4 Pelly Bay Landfill Monitoring Requirements

Landfill Designation Visual
Inspection

Groundwater
Sampling

Soil
Sampling

Thermal
Monitoring

Upper Site Landfill

Station Area Non-Hazardous Waste Landfill

Tier II Soil Disposal Facility

Lower Site Landfill

Lower Site Non-Hazardous Waste Landfill

2.1 Upper Site Landfill
The Upper Site Landfill is located approximately 200 m east of the module train.  The landfill consists of three lobes:
the south, central and north lobes.  Based on geophysical survey of the lobes, the debris is continuous between the
north and central lobes, but the south lobe is more isolated.  The area encompassed by all three lobes is
approximately 4,500 m2.  Large, extensive amounts of debris are exposed along the steep toe of the central lobe,
which varies from 4 to 8 metres high.  The landfill surface slopes moderately at a gradient ranging from 10 to 25
percent until dropping off at the toe.

Vegetation is scarce within the perimeter of the landfill, but varies from moderate to completely covered beyond the
toe of the landfill.  Contaminant migration from the landfill was indicated by the Tier I and Tier II contaminated soil
found downgradient of the central lobe.  No contaminated soil or evidence of leachate was detected at the south
lobe.
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The Upper Site Landfill was classified as high potential environmental risk when evaluated as a source of
contamination, potential pathways, and receptors.  The driving factors for this classification include the presence of
contaminated soil and leachate at the toe of the landfill, the geometry of the landfill (the steepness and height of the
landfill toe), and the extent of debris.  Since the classification driving factors refer to contaminant source and
pathways and not the receptors, the remediation for this landfill included complete excavation of the north lobe,
partial excavation and installation of a leachate containment system at the central lobe, and regrading of the south
lobe.  Pore-pressure piezometers and thermistors were be installed within the central landfill lobe and ground water
monitoring wells were installed at the landfill perimeter.

The long term monitoring plan consists of visual monitoring, collection of soil samples, collection of groundwater
samples, and downloading of ground temperature data.  Table 4 provides the coordinates of the monitoring stations
at the Upper Site Landfill and Table 5 provides the detailed monitoring requirements.

Table 4 – Upper Site Landfill Monitoring Stations

Coordinates Elevation
Landfill Designation/Monitoring Locations North (m) East (m) (masl)

Upper Site Landfill
MW-10 (soil and groundwater) 10061.4 10233.7 301.5
MW-11 (soil and groundwater) 9998.8 10114.0 312.6
MW-12 (soil and groundwater) 10013.3 10247.3 295.9
MW-13 (soil and groundwater) 9954.9 10189.6 302.4
VT-1 (temperature) 10004.3 10214.8 304.4
VT-2 (temperature) 10002.4 10204.2 306.7
VT-3 (temperature) 10013.3 10177.1 310.1
VT-4 (temperature) 10021.2 10150.4 312.8

Background Monitoring Wells
BMW-3 (soil and groundwater) 9898.7 9808.4 319.5
BMW-4 (soil and groundwater) 20365.9 18677.3 133.9

Note: Coordinates are referenced to a local site grid and are approximate locations.  Monitoring well and thermistor
coordinates as provided by the cleanup contractor (survey).

Table 5 – Upper Site Landfill Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007,

2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

N/A

MW-10 to MW-13 Groundwater Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Total Arsenic
Total Cadmium
Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (C6-C32)

MW-10 to MW-13 Soil Once per year in 2007, PCBs
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Location Sample Type Frequency Parameters
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

F1 (C6-C10)
F2 (C10-C16)
F3 (C16-C34)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury

VT-1 to VT-4 Thermal Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Temperature

2.2 Station Area Non-Hazardous Waste Landfill
The Station Area Non-Hazardous Waste Landfill is a new landfill constructed for the disposal of non-hazardous
wastes and debris generated and collected during the cleanup.  The landfill site is located approximately 200 metres
northeast of the module train.

The landfill design included perimeter berms, and placement of a cover of compacted granular fill over the landfilled
material.  Eight groundwater monitoring wells were installed at the landfill perimeter, three of which are mutli-level
wells (have two screened intervals).

The long term monitoring plan will consist of visual monitoring and periodic collection of soil and groundwater
samples.  Table 6 provides the coordinates of the monitoring stations at the Station Area Non-Hazardous Waste
Landfill and Table 7 provides the detailed monitoring requirements.

Table 6 – Station Area Non-Hazardous Waste Landfill Monitoring Stations

Coordinates Elevation
Landfill Designation/Monitoring Locations North (m) East (m) (masl)

Station Area Non-Hazardous Waste Landfill
BMW-1 (soil and groundwater) 10161.0 10020.8 312.1
MW-1 (soil and groundwater) 10271.7 10025.7 300.1
MW-2 (soil and groundwater) 10256.6 10086.9 -
MW-3 (soil and groundwater) 10217.0 10133.3 -
MW-4A (soil and groundwater) 10229.6 10123 303.9
MW-4B (soil and groundwater) 10228.7 10121.7 303.8
MW-6A (soil and groundwater) 10266.2 10072.3 301.9
MW-6B (soil and groundwater) 10267.5 10073.3 301.7
MW-7A (soil and groundwater) 10253.8 10018.5 302.4
MW-7B (soil and groundwater) 10253.5 10020.3 303.1

Note: Coordinates are referenced to a local site grid and are approximate locations.  Monitoring well and thermistor
coordinates as provided by the cleanup contractor (survey).
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Table 7 – Station Area Non-Hazardous Waste Landfill Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007,

2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

N/A

MW-1 to MW-3;
MW-4A/4B;
MW-6A/6B;
MW-7A/7B

Groundwater Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Total Arsenic
Total Cadmium
Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (C6-C32)

MW-1 to MW-3;
MW-4A/4B;
MW-6A/6B;
MW-7A/7B

Soil Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

PCBs
F1 (C6-C10)
F2 (C10-C16)
F3 (C16-C34)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury

2.3 Tier II Soil Disposal Facility
A DCC Tier II Soil Disposal Facility was constructed at the CAM-4 site for the disposal of Tier II soil excavated during
the cleanup.  The facility is located west of the former warehouse, and upgradient of the Upper Site Landfill.

The landfill design includes a double containment system consisting of a liner system and the placement of sufficient
surface fill to promote freezing of landfill contents.  The liner was placed along the bottom of the landfill, along the
berms, and over the top of the landfill contents.

The long term monitoring plan of the Tier II soil disposal facility consists of visual monitoring, periodic collection of
soil and groundwater samples, and monitoring of subsurface ground temperatures in the berms and in the main
body of the disposal facility.  Table 8 provides the coordinates of the monitoring stations at the Tier II Soil Disposal
Facility and Table 9 provides the detailed monitoring requirements.
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Table 8 – Tier II Soil Disposal Facility Monitoring Stations

Coordinates Elevation
Landfill Designation/Monitoring Locations North (m) East (m) (masl)

Tier II Soil Disposal Facility
VT-5 (temperature) 10033.5 10043.8 321
VT-6 (temperature) 10090 10060.8 319
VT-7 (temperature) 10097.1 10100.4 318
VT-8 (temperature) 10050.8 10086.6 319
MW-5 (soil and groundwater) 10039.4 10136.9 310.1
MW-8 (soil and groundwater) 10135.2 10107.6 310.2
MW-9 (soil and groundwater) 10099.3 10145.5 310.4
MW-14A (soil and groundwater) 10025.4 10022.3 317.7
MW-14B (soil and groundwater) 10024.5 10022.4 317.8
MW-15 (soil and groundwater) 10088.3 10013.9 317.7
MW-16 (soil and groundwater) 10154.8 10003.7 314.3

Note: Coordinates are referenced to a local site grid and are approximate locations.  Monitoring well and thermistor
coordinates as provided by the cleanup contractor (survey).

Table 9 – Tier II Soil Disposal Facility Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007,

2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

N/A

MW-5, MW-8, MW-9;
MW-14A/14B;
MW-15, MW-16

Groundwater Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Total Arsenic
Total Cadmium
Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (C6-C32)

MW-5, MW-8, MW-9;
MW-14A/14B;
MW-15, MW-16

Soil Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

PCBs
F1 (C6-C10)
F2 (C10-C16)
F3 (C16-C34)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
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Location Sample Type Frequency Parameters
Mercury

VT-5 to VT-8 Thermal Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Temperature

2.4 Lower Site Landfill
The Lower Site Landfill is approximately 1.5 kilometres west of the west end of the airstrip.  There are four main
lobes of buried material with an area of 10,000 m2.  The slopes along the toe of the landfill range from two to four
metres high.  There are visible voids within the landfill material and approximately 15 percent of the area consists of
partially exposed debris.  The south, main and north landfill lobes drain to an intermittent channel along the toe,
which eventually drains into a small lake near the north lobe.  There was no contaminated soil identified
downgradient or within the landfill, but a localized stain of Tier I concentration was identified south of the landfill
perimeter.  Contaminant migration was present at the north and main lobes.  There is minimal surface vegetation on
the landfill (less than 5 percent), but vegetation increases on areas downgradient of the landfill to about 25 percent.

The Lower Site Landfill was classified as moderate to high potential environmental risk based on the evaluation of
the landfill as a source of contamination, potential pathways and receptors.  The landfill is comprised of distinct lobes
of buried material as shown by the geophysical surveys and visual observations.  Leachate containment is required
at the Lower Site Landfill; however, due to geometric constraints localized excavation of specific lobes of buried
material to facilitate leachate containment was completed.  The remediation actions for the main lobe of the landfill
included installation of a double synthetic liner system anchored into the permafrost along the toe, and regrading
with the placement of additional granular fill sufficient to cause permafrost aggradation through the landfill contents.
The remediation of the other three lobes included complete excavation of the north lobe and regrading of the east
and south lobes.  Thermistors and pore-pressure piezometers were installed within the main landfill lobe and
groundwater monitoring wells were installed at the landfill perimeter.

The long term monitoring plan consists of visual monitoring, collection of soil and groundwater samples, and thermal
monitoring.  Pore pressure measurements will be collected for the short term to monitor slope stability until thermal
monitoring shows freeze-back has occurred within the landfill.  Table 10 provides the coordinates of the monitoring
stations at the Lower Site Landfill and Table 11 provides the detailed monitoring requirements.

Table 10 – Lower Site Landfill Monitoring Stations

Coordinates Elevation
Landfill Designation/Monitoring Locations North (m) East (m) (masl)

Lower Site Landfill
MW-17 (soil and groundwater) 20590.5 18795.2 120.4
MW-18 (soil and groundwater) 20523.2 18727.9 125.3
MW-19 (soil and groundwater) 20440.8 18700.3 129.1
MW-20 (soil and groundwater) 20469.7 18822.7 135.4
VT-9 (temperature) 20544.8 18760.1 -
VT-10 (temperature) 20505.9 18769.1 -
VT-11 (temperature) 20523.5 18778.4 -
VT-12 (temperature) 20514.1 18787.1 -
C4-1 (soil) 20539.3 18932.5
C4-2 (soil) 20546.9 18976.9
C4-3 (soil) 20504.5 18982.6

Note: Coordinates are referenced to a local site grid and are approximate locations.  Monitoring well and thermistor
coordinates as provided by the cleanup contractor (survey).



AECOM Defence Construction Canada  Water Use License Application

CAM4 LFM Supporting Doc.Docx 12

Table 11 – Lower Site Landfill Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007,

2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

N/A

MW-17 to MW-20 Groundwater Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Total Arsenic
Total Cadmium
Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (C6-C32)

MW-17 to MW-20;
C4-1 to C4-3

Soil Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

PCBs
F1 (C6-C10)
F2 (C10-C16)
F3 (C16-C34)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury

VT-9 to VT-12 Thermal Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Temperature

2.5 Lower Site Non-Hazardous Waste Landfill
The Lower Site Non-Hazardous Waste Landfill is a new landfill constructed for the disposal of non-hazardous wastes
and debris generated and collected during the cleanup.  The landfill site is located approximately 1.5 kilometres west
of the west end of the airstrip, across the road from the Lower Site Landfill main lobe, and to the south of the Lower
Site Landfill east lobe.

The design of this landfill includes perimeter berms, and placement of a cover of compacted granular fill over the
landfilled material.  Three groundwater monitoring wells were installed at the landfill perimeter.

The long term monitoring plan will consist of visual monitoring and periodic collection of soil and
groundwater samples.  Table 12 provides the coordinates of the monitoring stations at the Lower Site Non-
Hazardous Waste Landfill and Table 13 provides the detailed monitoring requirements.
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Table 12 – Lower Site Non-Hazardous Waste Landfill Monitoring Stations

Coordinates Elevation
Landfill Designation/Monitoring Locations North (m) East (m) (masl)

Lower Site Non-Hazardous Waste Landfill
MW-21 (soil and groundwater) 20415.1 18807.1 138.0
MW-22 (soil and groundwater) 20372.7 18861.1 137.8
MW-23 (soil and groundwater) 20463.9 18876.7 135.9

Note: Coordinates are referenced to a local site grid and are approximate locations.  Monitoring well and thermistor
coordinates as provided by the cleanup contractor (survey).

Table 13 – Lower Site Non-Hazardous Waste Landfill Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007,

2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

N/A

MW-21 to MW-23 Groundwater Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

Total Arsenic
Total Cadmium
Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (C6-C32)

MW-21 to MW-23 Soil Once per year in 2007,
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

PCBs
F1 (C6-C10)
F2 (C10-C16)
F3 (C16-C34)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury
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CAM-4 Landfill Monitoring Site
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