A:COM AECOM

2540 Kensington Road NW 403 270 9200 tel
Calgary, AB, Canada T2N 3S3 403 270 0399 fax
Www.aecom.com

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
guestionnaire.

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.AQi
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

Cover Letter.Docx



Effective June 16, 2006

P.O.Box 119 kNK5 wmoEp5 vtmpq

GJioAa HAaven, NU  XO0B 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 X Renewal [] Amendment [ ] Assignment [ ] Cancellation
LICENCE NO:
(for NWB use only)
1. NAME AND MAILING ADDRESS OF 2. ADDRESS OF CORPORATE OFFICE IN
APPLICANT/LICENSEE CANADA (if applicable)

Douglas Craig, M.Sc.
Environmental Officer-DEW Line Clean Up Project
Defence Construction Canada

Constitution Square, Suite 1720 Phone:
350 Albert Street Fax:
Ottawa, ON K1A 0K3 e-mail:

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

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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Effective June 16, 2006

[] Industrial L] Agricultural

] Mining and Milling(includes exploration/drilling) [] Conservation

] Municipal (includes camps/lodges) [] Recreational

[] Power X Miscellaneous (describe below):

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

See Schedule 11 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

X] 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 [X] 100m*/day or less
] Greater than 100m®/day; if greater, indicate quantities to be used for each purpose (camp,

drilling, etc.)
Water returned to source
0 m*/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 [JYes [XINo Ifno,date expected
- Not required for landfill monitoring

Regional Inuit Association [JYes [XINo Ifno,date expected

Commissioner []Yes [XI No Ifno, date expected

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

NIRB Screening X Yes [] No Ifno, date expected
#03DNO022
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Effective June 16, 2006

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

Igaluit, NU X0A 0HO

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 section5)  [X] Yes [] No Ifno, date expected
Inuktitut and/or Inuinnagtun/English Summary of Project X Yes [] No Ifno, date expected
Application fee of $30.00 (Payee Receiver General for Canada) [ ] Yes [X] 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 X 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) X Multi Year

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

Eva Schulz Environmental Scientist 4/1/4/ § é 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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P.O.Box 119 kNK5 wmoEp5 vtmpq

GJoAa HAVEN, NU  XO0B 1J0 NUNAVUT WATER BOARD
TEL: (867) 360-6338 NUNAVUT IMALIRIYIN KATIMAYINGI
Fax: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT

EXPLORATION/ REMOTE CAMP
SUPPLEMENTARY QUESTIONNAIRE

Applicant: Licence No:

(For NWB Use Only)

ADMINISTRATIVE INFORMATION

Environment Manager: __Douglas Craig Tel: _613-998-7288 Fax: _613-998-
0468 E-mail:_Douglas.Craig@dcc-cdc.gc.ca

Project Manager: David Eagles  Tel: 613-998-9523  Fax: 613-998-0468 E-mail:
David.Eagles@dcc-cdc.gc.ca

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

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
Duration of the Project

[] Oneyearor less Start and completion dates:
v' 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

v Seasonally Occupied:
[] Permanent

[] Other: n/a

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.
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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

0. 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:
v" 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)
v' 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

N I I [ [

17. Type of deposit (exploration focus):

Lead Zinc
Diamond
Gold
Uranium
Other:

LOoood

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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24,

25.

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

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

n/a

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.

27.

28.

29.

30.

31.

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.

Estimated water use (in cubic metres/day):

[[] Domestic Use: Water Source:
[] Drilling: Water Source:
[] Other: Water Source:

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.

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.

Will drinking water be treated? How?
See comment above.
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.
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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.

n/a

L0 Ok

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:

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:

June 21, 2006
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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 - 5.34, 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

AN N N NN
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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:

e Upper Site Landfill;

e Station Non-Hazardous Waste Landfill;

e Tier Il Soil Disposal Facility;

e Lower Site Landfill;

e 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:

e 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:

e PCBs (polychlorinated biphenyls — Total Aroclor analysis);

e Total Petroleum Hydrocarbons (TPH; and

e |norganic 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 | involves monitoring of conditions to confirm that equilibrium is achieved. The
frequency of monitoring events during Phase | 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 | 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 | 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 Il monitoring is the verification of equilibrium conditions established in Phase 1.
The monitoring frequency in Phase Il is downgraded from Phase | 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 Il monitoring.

Phase Ill: Phase Il involves the monitoring for long-term issues such as liner integrity, permafrost
stability, and significant storm events. At the end of the Phase Il program, 25 years after
construction, a re-evaluation of the landfill monitoring program will be carried out prior to initiating
any Phase Il program. The scope of the Phase Ill 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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source not found. source not found.

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:

e are subject to the scope, schedule, and other constraints and limitations in the Agreement and the
gualifications contained in the Report (the “Limitations”)

e represent Consultant’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports

e 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

e 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:

e 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

e 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

e inthe 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:
e as agreed by Consultant and Client
e asrequired by law

e 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.

CAM4 LFM Supporting Doc.Docx
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1. Post Construction Monitoring Program

1.1 Introduction

o

The CAM-4 Pelly Bay DEW Line site is located on the Simpson Peninsula, Nunavut, at 68° 27’ north latitude and 89
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 Il soil disposal facility has been
constructed at this site. These landfills include:

e  Upper Site Landfill

e Station Non-Hazardous Waste Landfill

e Tier Il Soil Disposal Facility

e Lower Site Landfill

e 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 | Monitoring Event Year
Construction Number
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.

e Mercury.

e PCBs (polychlorinated biphenyls — total Aroclor).

e TPH (Total Petroleum Hydrocarbons) — as represented by the sum of F1 (nCg to nCyg), F2 (NCyp to NCys.), and
F3 (nCys to NCa4.), as defined by the CCME Tier | 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 Il 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:

e Water elevation.

e Total water of depth.

e Height of well stick-up.

e Depth to bottom of well.

e Presence of hydrocarbons.

e 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:

e Colour, odour.
e 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.
e Mercury.

e PCBs (polychlorinated biphenyls — total Aroclor).

e TPH (Total Petroleum Hydrocarbons) — Cg to Css,.

1.3.4  Thermal Monitoring

For Class B landfills and Tier Il 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

e 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 Il 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 Il Soil Disposal Facility design at CAM-4 is the resultant active layer depth from modelling 10 consecutive
1in 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. Itis 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.

14 Frequency

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

1.4.1 Phase |

Phase | involves monitoring of conditions to confirm that equilibrium is achieved. The frequency of monitoring
events during Phase | 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 | 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 |
monitoring program may be extended, if required, to provide sufficient data to establish equilibrium conditions.

The first year of the Phase | 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 Il

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

1.4.3 Phase Il

Phase Il involves the monitoring for long-term issues such as liner integrity, permafrost stability and significant storm
events. At the end of the Phase Il program, 25 years after construction, a re-evaluation of the landfill monitoring
program will be carried out prior to initiating any Phase Il program. The scope of the Phase Il 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.

CAM4 LFM Supporting Doc.Docx



AECOM Defence Construction Canada Water Use License Application

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 Groundwater |Soil Sampling Thermal
Inspection Sampling 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 N N

Environmental Risk (Class C)

New Landfill, Non-Hazardous N N N

Waste Landfill

New Landfill, DCC Tier Il N N N N

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 Groundwater Soil Thermal
Inspection Sampling Sampling Monitoring
Upper Site Landfill \ \ V V
Station Area Non-Hazardous Waste Landfill \ \ \
Tier Il Soil Disposal Facility \ \ \ V
Lower Site Landfill \ \ \
Lower Site Non-Hazardous Waste Landfill V V V

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 m>. 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 | and Tier 1l 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,| N/A
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031

MW-10 to MW-13 Groundwater Once per year in 2007,| Total Arsenic

2008, 2009, 2010, 2011,| Total Cadmium

2013, 2016, 2021, and 2031 | Total Chromium

Total Cobalt

Total Copper

Total Lead

Total Nickel

Total Zinc

Total Mercury

PCBs

Total Petroleum
Hydrocarbons (Cs-Csy)

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,|F1 (Cs-Cio)
2013, 2016, 2021, and 2031 | F2 (C10-Ci6)
F3 (C16-Caa)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury
VT-1to VT-4 Thermal Once per year in 2007,| Temperature
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031
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 (Cs-Csy)

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 (Cs-C10)

F2 (C10-Cas)

F3 (C16-Caa)

Arsenic

Cadmium

Chromium

Cobalt

Copper

Lead

Nickel

Zinc

Mercury

2.3 Tier 1l Soil Disposal Facility

A DCC Tier Il Soil Disposal Facility was constructed at the CAM-4 site for the disposal of Tier Il 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 Il 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 1l Soil Disposal

Facility and Table 9 provides the detailed monitoring requirements.
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Coordinates Elevation

Landfill Designation/Monitoring Locations North (m) ‘ East (m) (masl)
Tier 1l 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 Il Soil Disposal Facility Monitoring Requirements

Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007, N/A
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031
MW-5, MW-8, MW-9; Groundwater Once per year in 2007,| Total Arsenic
MW-14A/14B; 2008, 2009, 2010, 2011,| Total Cadmium
MW-15, MW-16 2013, 2016, 2021, and 2031 Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (Cs-Csy)
MW-5, MW-8, MW-9; Soil Once per year in 2007, PCBs
MW-14A/14B; 2008, 2009, 2010, 2011,| F1 (Ce-Cio)
MW-15, MW-16 2013, 2016, 2021, and 2031

F2 (C10-Ca6)

=2 (G )

Arsenic

Cadmium

Chromium

Cobalt

Copper

Lead

Nickel

Zinc
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Location Sample Type Frequency Parameters

Mercury

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

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 m*. 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 | 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 5
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).
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Location Sample Type Frequency Parameters
Determined on site Visual Once per year in 2007, N/A
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031
MW-17 to MW-20 Groundwater Once per year in 2007,| Total Arsenic
2008, 2009, 2010, 2011,| Total Cadmium
2013, 2016, 2021, and 2031 | Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (Cs-Csy)
MW-17 to MW-20; Soil Once per year in 2007, PCBs
C4-1to C4-3 2008, 2009, 2010, 2011,| F1 (Ce-Cio)
2013, 2016, 2021, and 2031 | F2 (C10-Cis)
F3 (C16-Caa)
Arsenic
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Zinc
Mercury
VT-9to VT-12 Thermal Once per year in 2007, Temperature
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031
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
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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, N/A
2008, 2009, 2010, 2011,
2013, 2016, 2021, and 2031
MW-21 to MW-23 Groundwater Once per year in 2007,| Total Arsenic
2008, 2009, 2010, 2011,| Total Cadmium
2013, 2016, 2021, and 2031 | Total Chromium
Total Cobalt
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Mercury
PCBs
Total Petroleum
Hydrocarbons (Cs-Csy)
MW-21 to MW-23 Soil Once per year in 2007, PCBs

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

F1 (Cs-C10)

F2 (C10-Cas)

F3 (C16-Caa)

Arsenic

Cadmium

Chromium

Cobalt

Copper

Lead

Nickel

Zinc

Mercury
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AGREEMENT
BETWEEN
NUNAVUT TUNNGAVIK INCORPORATED
AND
HER MAJESTY IN THE RIGHT OF CANADA
AS REPRESENTED BY

THE MINISTER OF NATIONAL DEFENCE

FOR THE CLEAN-UP AND RESTORATION OF
DISTANT EARLY WARNING SITES

WITHIN THE NUNAVUT SETTLEMENT AREA

(Environmental Provisions)
/ ;‘ . |
L (7(/@//”
Arthur C. Eggg_t&n James Eetoolok
Minister of Natidnal Defence 1* Vice President
Nunavut Tunngavik Incorporated
Dated Dated
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PREAMBLE

WHEREAS the Government of Canada (Canada) has modernized the air defences of
Canada through a joint USA/Canada project referred to as the North American Air

Defence Modernization Project (NAADM);

AND WHEREAS NAADM includes the decommissioning of some of the Distant Early
Warning (DEW Line) radar sites and the conversion of others to North Warning System

(NWS) radar sites;

AND WHEREAS fifteen DEW Line sites are located on Department of National Defence
(DND) reserves within the Nunavut Settlement Area (NSA); :

AND WHEREAS DND wishes to undertake an environmental clean-up of the DEW Line
sites, facilities and associated areas; '

AND WHEREAS the Inuit and the Federal Government have an interest in all activities
that occur within the NSA, including, but not limited to, protecting the ecosystem
integrity and the existing and future well-being of the residents and communities of the
NSA and increasing the participation of Inuit and Inuit Firms in business and
employment opportunities in the NSA; '

AND WHEREAS DND and NTI are voluntarily entering into this Agreement to establish
a framework for the decommissioning, remediation and restoration of the DEW Line sites

in the NSA;

NOW THEREFORE, in consideration of the premises and mutual covenants contained
herein, the Parties agree as follows: :

1.0 DEFINITIONS

Debris means hazardous and non-hazardous materials of non-natural origin existing on
the surface, or visible and partially embedded within one metre of the surface or within
two metres of the surface of any water body at low tide and any structures scheduled for
demolition

DEW L:ne sites mezns the Distant Early Warning Sites listed in paragraph 2.1 below;

DEW Line Clean-up
Environmental Provisions
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DCL means Defznce Construction (1951) Limited the designated contracting agent for
contracting for the Department of National Defence for the Dew Line Clean-up;

DND means the Crown in the right of Canada represented by the Minister of Nationz]
Defence or his delegate :

Engineered Landfill means a landfill professionally designed to permanently isolate the
contents of the landfill from contact with the environment. '

Hazardous materials or substances means all materials or substances designated as
hazardous under territorial or federal legislation at the time of the clean-up of a particular
landfill.

Inuit has the same meaning as in the NLCA;
Inuit Owned Lands has the same meaning as in the NLCA:

Landfill means any area where a concentration of non-hazardous and/or hazardous
substances or materials or Debris have been buried; '

Minister of National Defence means the Minister of Naﬁqnal Defence or his designate
Nunavut Settlement Area has the same meaning as in the NLCA;

Rules means the Rules and Procedures for the Management of Inuit Owned Lands
adopted by NTI, as amended from time to time,;

Parties means NTI and DND;

Regional Inuit Associations (RIA) means the Qikigtani Inuit Association, the Kivalliq
Inuit Association and the Kitikmeot Inuit Association:

Relevant RIA means the RIA in the region in which a DEW Line site is located;
Work means all the materials, equipment, goods, services, labour, matters and things

done or furnished or required to be done or furnished to perform any DEW Line site
decommissioning, remediation or restoration activity.

DEW Line Clean-up
Environmental Provisions . - ——
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2.0

2.1

2.2

3.0

3.1

OBJECTIVLS

The objectives of this Agreement are to establish a broad environmental
framework for participation of the Inuit in the clsan-up of the DEW Line Sites in
the NSA and to achieve cost effective and an environmentally sound DEW Line
clean-up as described herein.

DND and NTI will enter into a corollary agreement with respect to economic
benefits for the Inuit and Inuit firms including provisions for training (this
agreement may or may not involve regional negotiations).

GENERAL

Scope. This Agreement relates to the decommissioning, remediation, restoration
and related activities of the following DEW Line sites:

PIN 2 - Cape Young

PIN 3 - Lady Franklin Point
PIN 4 - Byron Bay
CAMM - Cambridge Bay
CAM 1 - Jenny Lind Island
CAM 2 - Gladman Point
CAM 3 - Shepherd Bay
CAM 4 - Pelly Bay

CAM 5 - Mackar Inlet
FOX M - Hail Beach

FOX 2 - Longstaif Bluff
FOX 3 - Dewar Lakes
FOX 4 - Cape Hooper*
FOX 5 - Broughton Island
DYEM - Cape Dyer

* Prior to the signing of this Agreement the clean-up of Cape Hooper (FOX 4) had already begun undera
separate set of understandings. Thersfore only the post ciean-up provisions of this Agreement will apply to

this site

DEW Line Clean-up
Environmentai Provisions
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3.2 Precedent. This Agreement is not to be construed as a precedent for any other
activities of DND, Canada or any third parry. Nothing in this Agreement shail be
interpreted or used to define the rights of the Parties, Canada or any third party in
relation to any matter under the NLCA or to Interpret any Article of the NLCA

except for the purpose of this Agreement.:

3.3 Urgency. The Parties mutually agree to recognize the urgency of the matters
dealt with in this Agreement and to perform all required actions as expeditiously

as possible.

3.4 Nunavut Land Claims Agreement. The Parties recognize and acknowledge
their respective obligations to comply with the NLCA in connection with all

Work.

3.5  Inuit Owned Lands. All use of and access to Inuit Owned lands by DND,
Contractors and subcontractors for the purposes of the Work is subject to the
NLCA and the Rules, to the extent that the Rules are not inconsistent with the

NCLA.

3.6 Clean-up Schedule. The commencement and completion of the Work will take
place in accordance with the attached Appendix A. The Parties will use their best
efforts to adhere to Appendix A.

4.0 Steering Committee

4.1 There shall, during the duration of this Agreement, be a Steering Committee to
monitor progress, develop recommendations and suggest alternative solutions for
achieving the commitments set forth in this Agreement by:

(8)  reviewing progress in achieving the commitments set out in this
Agreement;

(b)  ensuring that any perceived deficiencies with respect to the Work or to
comrnitments under this Agreement discussed and, where agreed, are
expeditiously acted upon;

(c) considering other items of mutual concern, as appropriate;

DEW Line Clean-up
Environmental Provisions - -
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4.3

4.4

(d)  requesung the Environrz=nial Working Group (EWG), established in
accordance with section 7 of this Azrzement, to undertake additional study
and formulate recommendations to the Steering Committee.

The Steering Committee shall consist of four members, two to be named by DND
and two to be named by NTL It shall meet at least twice a year and at the request
of any Party at mutually agreed upon times and locations. In order to place an
item in the agenda, a Party shall provide that item to the other Party not less than
ten working days before each scheduled meeting. The Steering Committee shall
operate on the basis of unanimous agreement.

Recommendations agreed to by a majority of the members of the EW S will be
incorporated into the site specific plan referred to in section 23 of this Agreement
or into the post-clean-up methodology as the case may be. Where either DND or
NTI disagree with the EWG recommendations, it will raise the issue at the
Steering Committee for discussion in accordance with clause 4.4. If the
Environmental Working Group is deadlocked ( ie 2-2) on any issue, including
scoring of the risk assessment matrix and landfill remediation, the Steering
Committee will discuss the situation and attempt, in good faith, to arrive at a
consensus. The Parties pursuant to clause 4.5 may, where appropriate, seek
independent advice.

Should unanimous agreement not be reached at the Steering Committee the
following approach will be used:

(2) Brior to Clean-up Commencing - the clean-up will not commence until the
issue is resolved to the satisfaction of both Parties.

(b) Clean-up has commenced - the clean-up will continue in accordance with the
site specific clean-up plan. If the issue is not included in the site specific plan
then DND will proceed based on the advice provided by its consultants, DND
and NTI will continue to attempt to arrive at a consensus.

In either event, both Parties continue to have the option of involving the provisions
of section 5 of this Agreement if unanimous agreement cannot be reached. If
unanimous agreement is reached at a later date or there is an arbitration decision
which differs from the actions taken by DND, the new decision will be

implemented.
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4.5

4.6

5.0

5.1

5.2

The Steering Committes shall, with the agreement of the members, acting
reasonably, invite representatives of Govermnment departments, Inuit
organizations, non-governmental organizations, Contractors, Subcontractors and
others to provide advice or information as required. If requested by the other
Party, DND and NTI agree to provide each other with all relevant scientific and
technical information, with the exception of:

advice to Ministers or Inuit Boards of Directors
negotiating strategies

commercially confidential third Party information
personal information

2 @ o o

The Parties each shall be responsible for their respective costs associated with
participating in Steering Committee meetings.

ARBITRATION

If DND and NTI disagree on any question of fact or mixed question of law and
fact related to the interpretation, implementation or operation of this Agreement,
with the exception of any matter within the jurisdiction of the Arbitration Board
under the NLCA, either party may by written demand refer the dispute to

arbitration in accordance with the following provisions.

An arbitration Panel consisting of a single arbitrator who both Parties agree is
qualified to arbitrate the question in dispute will render a decision on the dispute.
If DND and NTI cannot agree on a single arbitrator then a decision will be render
by an Arbitration Panel consisting of three similarly qualified arbitrators, one of
whom shall be chosen by NTI, one by DND and the third by the two so chosen,
which third arbitrator shall be the chairperson. If within fifteen days of having
received a written demand, or such extended time as the parties agree, 2 party fails
to either agree to a single arbitrator or to appoint an arbitrator, or if the two
arbitrators appointed by the parties do not agree upon the third arbitrator, then
upon written application by either party such third arbitrator shall be appointed by
the superior court having jurisdiction in the NSA.

DEW Line Clean-up
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5.3

5.4

5.5

5.6

5.7

5.8

3.9

The arbitration proceedings shall be held within thirty days following the
appointment of the Arbitration Panel in a location agreed upon by the Parties or, if
the Parties are unable to agree, as determined by the arbitration panel. The timing
for the panel hearing may be extended by mutual consent of the Parties, not
unreasonably being withheld.

The arbitration panel shall have jurisdiction to determine ail questions of fact,
questions of mixed law and fact and to make an award, including interim relief,
payment of interest, and costs. If an arbitration panel makes no decision as to
costs, each party shall bear its own costs and an equal share of the other costs of
the arbitration, including the remuneration and expenses of the arbitration panel.

The Arbitration Panel shall render a decision, in writing, within thirty days of the
completion of the arbitration hearing and state the reasons on which it is based.
The decision is final and binding and is not subject to appeal. Pursuant to section
17(3)(b) of the Federal Court Act, the Parties agree that the Federal Court Trial
Division shall have jurisdiction to review the decision of an arbitration panel on
any grounds set out in section 18.1(4) of the Federal Court Act.

Where a party to an arbitration fails to comply with any of the terms of the
decision of the arbitration panel, any party to the arbitration may file in the office
of the Registrar of the superior court having Jurisdiction in the NSA, a copy of the
dectsion in the prescribed form, whereupon the decision shall be entered jn the
same way as a judgement or order of that court, and is enforceable as such.

The territorial Arbitration Act shall apply in any arbitration under this Agreement
to the extent that it is not inconsistent with this Agreement, unless otherwise
agreed by the parties.

The arbitration panel may, on application, allow any to participate in an
arbitration as an intervenor, if in the arbitration panel’s opinion the interest of that
person may be directly affected by the arbitration, and on such terms as the
arbitration panel in its discretion may srder.

Unless the parties otherwise agree, the proceedings and Board’s decision shall be
made public.

DEW Line Clean-up
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6.0 Environmental Risk Assessment Matrix

6.1 All landfills will be scored by the EWG in accordance with the Environmental
Risk Assessment Matrix as set out in Appendix B of this Agreement. The
construction of this matrix takes into account two conservative assumptions:

. The contents of the landfills are unknown and all potential
contaminants (ie substances typically used at DEW Line sites) may
be present in the landfill

o If a contaminant comes into contact with receptors, it could have
an adverse impact on those receptors regardless of the exposure
duration or concentration :

6.2 Landfills scoring 105 points or more are classified as potentially high
environmental risk (Class A) and will be excavated. Landfills with a score of
100-104 points will be considered on 2 case by case basis to determine whether
they should be excavated or considered as Class B landfills.

6.3  Landfills with a score in the range 75 to 99 points are classified as moderate
environmental risk (Class B). An engineered leachate containment system will be
provided for these landfills to mitigate against potential environmental risks. The
landfill engineers under contract to DCL will take into consideration any
suggestion of the EWG regarding the design of the leachate containment facility.
In specific cases where an engineered leachate containment system cannot be
constructed, the EWG will recommend whether complete excavation or partial
excavation with a leachate containment system is required.

6.4  Landfills with scores of 75 or less are classified as low environmental risk (Class
C). The remediation approach for these landfills will be the placement of an
engineered cover following collecting, sorting, and appropriate disposal of debris
where it may impact on the integrity of the landfill. Hazardous debris will be
removed and disposed of in accordance with federa] regulations. Generally, the
final thickness of cover material will be approximately 0.75 metres, but may vary
depending on site specific conditions.

6.5  Scores that fali within plus or minus five points of 75 points will be considered on
a case by case basis.

DEW Line Clean-up
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6.6

6.7

7.0

7.1

7.2

7.3

7.4

The scoring of Categorv C: Recenters of the matrix will take into account
local/traditional knowiedge in accordance with the procedures set out in Section 8
of this Agreement. The primary focus for the collection of local/traditional
knowledge will be on the local community and an Inuit representative who is
familiar with the DEW site under assessment.

The scoring of the landfills will take place before the clean-up at that DEW site
commences and the site specific clean-up plan is finalized. '

Environmental Working Group

An Environmental Working Group (EWG) will be established. The EWG will
consist of four members, two chosen by each of the Parties. The members will be
qualified engineers and/or scientists with expertise in environmental remediation
and clean-up in northern climates.

The EWG will, for each of the landfills prior to the clean-up of that site, be
responsible for the scoring of the risk assessment matrix, interpreting the results
and recommending a remediation solution in accordance with this Agreement. If
a majority of the members of the EWG are in agreement with the EWG
recommendations then DND will include these recommendations in its site
specific plans which are referred to in section 23 of this Agreement. If the EWG
is deadlocked then the issue will be referred to the Steering Committee as per
section 4.3 of this Agreement.

During the monitoring period, the EWG will also examine the results of the
monitoring program in accordance with the methodology set out in section 20 of
this Agreement znd repor: to the Steering Committee on the results of their
investigation. Should changes to the monitoring plan and/or additional
remediation be required, the EWG will make recommendations to the Steering
Committee on what action should be taken as per section 4.3 of this Agreement.

The EWG will go on-site during the pre-cleanup delineation phase of the project
to assemble information required, including local/traditional knowledge as per
section 8 of this Agreement, to score the risk assessment matrix. DND will
contribute $10,000 per site to NTI to defray the cost incurred by its EWG
members and a community representative selected by the relevant RIA (NTI
Representative). DND will also provide the NTI representative transportation
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7.5

8.0

8.1

3.2

8.3

8.4

8.5

/
costs whenever the MTI representatives are travelling to z site or to a community
with the DND representatives on a DND charter. DND will also provide meals s
and accommodation for the NTI representative while at the site. -

The EWG will also act as a resource to the Steering Committee and will upon
request from the Steering Committee investigate certain matters and produce
reports or studies for consideration by the Steering Committee. Both Parties agree
to cover the costs of their members of the EWG to undertake such work.

Local/Traditional Knowledge

Traditional and local knowledge for use in the scoring of the risk assessment
matrix will be collected during the Pre-Cleanup Delineation phase of the DEW
Line clean-up project.

An Inuit representative familiar with the DEW site and traditional use of the area
around the site will be chosen by the relevant Regional Inuit Association to be on
site during the pre-construction delineation phase of 2 site clean-up. The Inuit
representative will work closely with the EWG to identify Inuit use of the area,
wildlife patterns, and past events and occurrences that may have impacted on
landfills (i.e. dumping, hazardous waste storage, natural occurrences) in order to :
assist in the scoring of the matrix, ot

2 v

DND and NTI will attempt to establish a community DEW Line Clean-up
Committee which would facilitate the flow of local knowledge to the EWG prior
to, and during, the site visit.

The EWG will visit the local community (ies) most affected by the DEW site.
The EWG will conduct one-on-one interviews with a number of residents and will
also meet with the Hamlet Administration Officer and/or the Hamlet Mayor, the
local Hunters and Trappers Association, and relevant community organizations to
obtain information concerning the traditional use of the area by the community.
The Community Land and Resource Committee (CLARC) will be.consulted if
Inuit Owned Land is affected in any way.

In anticipation of these community consultations, DND, in consultation with NTI
will prepare an information package in English and the relevant Inuit language for

DEW Line Clean-up
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8.6

8.7

8.8

8.9

9.1

10.0

10.1

use in the community consultations. The package will inciude maps of the site
and the surrounding area along with sample questions (see Appendix D) that
would facilitate discussion.

DND will provide NTI with at least six months notice regarding the site visitin a
given season. Six weeks notice will be provided regarding the dates for the
community visit. DND will attempt to arrange the timing for the community
consultation to avoid harvest time when members of the community might be on
the land. NTI in conjunction with the EWG will arrange the interviews with the
various community associations and individuals.

The EWG will document all information collected during the community
consultations. This information will be provided to DND, NTI, the relevant RIA

and the host community.

All information collected from the interviews will be considered during the matrix
scoring and will be given equal consideration with conventional scientific
knowledge collected during the site visits.

Prior to the actual clean-up, DND will conduct a community information session
to inform the residents of the scope of the Work and other relevant facts. In the
case of CAM 4, there will be 2 community information session during the summer
of 1998 at the option of the RIA. For Fox 5, in addition to this community
information session, the EWG will be consulting the community of Broughton
Island on FOX-5 as part of its work on scoring landfill evaluation matrices, during
the summer of 1998 and DND will provide a limited public information session at

that time.

CEPA Soils

Soils at concentrations exceeding federal regulations ( referred to herein as
“CEPA” soils) will be removed from the site and disposed of in a licenced facility
in accordance with those federal regulations.

Tier H Soils

Tier II soils are defined in Appendix E of this Agreement.
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10.2  Tier I soils will be excavated and placed in an engineered, lined, containment o
facility (Tier II Disposal Facility). After excavation, the area will be backfilled o
with sufficient clean fill to provide an effective layer over any remaining Tier I
soils and to meet the requirement of clause 22 of this Agreement . A schematic of
a Tier IT Disposal facility is presented in Appendix K. Tier II soils may also be
placed in a similarly engineered cell of a larger landfill. The location of the Tier
I Disposal Facility will be selected in order to minimize potential environmental
impact in a cost-effective manner. In some cases Tier II soils may be transported
from one DEW site to another depending on soil volumes and project economics.

10.3  Confirmatory testing will be conducted in accordance with the methodology
outlined in section 13 of this Agreement.

11.0  Tier I Soils
11.1  Tier I Soils are defined in Appendix E of this Agreement.

11.2 TierIsoils will be excavated to a depth of to 30 cm if the soil is located on a flat or
gently sloping area such as a gravel pad unless delineation testing indicates a lessor
depth of contamination. In such a case, a suitable safety margin will be excavated.
Where Tier I soils are located on slopes greater than 3:1 (horizontal:vertical), the o~
contaminated soils will be excavated to a depth of up to 60 cm. After excavation, -
the area will be backfilled with sufficient clean fill to provide an effective layer :
over any remaining Tier I soils and to meet the requirement of clanse 22 of this
Agreement.

113 Tier I soils will be placed in a professionally engineered landfill where they may
be used as intermediate fill.

11.4  During the pre clean-up delineation phase prior to going to tender for the clean-

up, testing to determine the presence or absence of Tier I contaminated soil
below the Tier I soils will be conducted.

12.0  Hydrocarbon Seils

12.1  Hydrocarbon contamination will be based initially on the measurement of Total
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13.2

13.3

13.4

13.5

14.0

14.1

135.0

15.1

will investigate areas of concerx identified by NTI and/er its representatives who
will be on-site during the delineation work. Risk assessment consideration will be
given to soils that act as sources of contaminants.to nearby aquatic environments
even if the contaminants are below the relevant DCC criteria. The method of
delineation will follow the grid as set out in Appendix F of this Agreement.

Confirmatory testing of contaminated areas, other than Tier I soils, will be
conducted after contaminated soils have been excavated. Confirmatory testing
will be conducted in accordance with the protocol outlined in Appendix F of this

Agreement.

Should there be evidence to suggest that some contaminated areas were missed
during the pre clean-up delineation work, these areas will be investigated in
accordance with the pre clean-up delineation methodology.

During the confirmatory testing phase, NTI may assign a qualified observer to the
site.

Appropriate quality assurance measures acceptable to the EWG will be taken to
ensure the accuracy of all analytical work in the field or in laboratories.

Debris

Debris will be collected and sorted into hazardous and non-hazardous
components. Hazardous debris will be disposed of in accordance with Federal
regulations. Non-hazardous debris will be buried in a professionally engineered
landfill, provided there is a suitable location and sufficient gravel is available.
Appendix C contains additional details concerning the destination of collected

debris.

Al debris which is attributable to the operation of any DEW site and is within two
metres of the surface at low tide or within two metres of the surface of an inland
water body will be removed by DND.

Off Site Coﬁtamination and Debris

Where there is reasonable evidence of additional off site contamination or debris

DEW Line Clean-up
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12.4

13.0

13.1

Petroleum Hydrocarbon: (TPH) where the TPH value is greater than or equal to
2500 ppm. Should the soils contain Tier I or Tier II contaminaticn, they will be
treated in accordance with the relevant sections of this Agreement. These
hydrocarbon areas will be identified on site as part of the pre-construction
delineation testing.

Each contaminated area will be evaluated qualitatively by the EWG using the
checklist outlined in Appendix J of this Agreement.

Where remediation is required, one of the following options will be used:

e acrating the hydrocarbon contaminated soil i in place to reduce hydrocarbon
contaminant concentrations

e use of hydrocarbon contaminated soil as mtermedlatc fill within an engineered

landfill )

landfilling in a Tier II Disposal facility

bioremediation using a landfarming or bio-pile processes
soil washing

other equivalent technologies recommended by the EWG

Based on site specific conditions, the EWG will recommend the most appropriate

of the remediation options cutlined in clause 12.3 in accordance with section 4.3

of this Agreement. The appropriateness of the options will take into consideration
the environmental sensitivity of the area. Factors which will be considered in the

selection of the method are:

o type of contaminant (ie firel or lubricating oil)
total volume of hydrocarbon contaminated soils on site (mobilization costs,
ability to treat the soil)

e concentration of hydrocarbons within the soil (effectiveness of treatment
Process)

e type of soil

Pre Clean-up Delineation and Confirmatory Seil Testing

A comprchenswe pre clean-up delineation program will be designed to ensure that
all contaminated soil and contaminated building material will be identified . DND

DEW Line Clean-up
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15.3

16.0

16.1

17.0

17.1

18.0

18.1

which, subject to clause 15.2, is attributable to the operation of a nearby DEW
site, DND will undertake testing to determine te extent of the contamination in
consultation with NTI and remediate the site in accordance with the relevant
sections of this Agreement. :

Should the evidence clearly demonstrate that other individuals or organizations
have contributed significantly to the contamination or debris, then NTI and DND
will endeavour to obtain the third Party (ies) agreement to contribute its pro-rated
share of the investigation and clean-up costs before the investigation and clean-up
commences. If the third party does not agree to pay their share of the costs, DND
has the option, where practical, to clean up its share of the contamination, or in the
alternative, waiting until there is third party agreement regarding payment of the
investigation and clean-up costs. The investigation and clean-up will be in
accordance with the clean-up protocol outlined in this Agreement.

NTI will endeavour to identify areas of concern prior to the delineation phase of
the clean-up.

PCBs in Paint

PCBs in paint will be treated in accordance with applicable federal regulations.
Changes to these regulations will be dealt with in accordance with section 25.1 of

this Agreement.

Materials Containing Lead-based Paints

Materials containing lead-based paints will be placed in a professionally
engineered landfill. Should regulations or guidelines be issued which direct
otherwise, the implementation of this change will be dealt with in accordance
section 25.1 of this Agreement.

Barrels

The testing and disposal of POL tank sludge, waste oil, petroleum products,
antifreezing agents, solvents and barrels will be handled in accordance with the
critenia as set out in Appendix G.
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19.0 Borrow Material

19.1 DND will attempt to minimize new excavation of borrow materials required for
the clean-up activities, Where possible, existing sources of borrow material will
be used. All borrow areas will be regraded to match the surrounding topography.

20.0 Monitoring Program

20.1 The monitoring program will identify an actual or potential landfill failure.
Remedial action will be undertaken if leachate is present at levels greater than the
site specific baseline concentrations at the time of the landfill completion. Action
taken as result of the monitoring program will ensure the integrity of the landfills
and thereby the health of the Inuit is protected on a continuing basis.

20.2 Following the completion of the clean-up for a site, DND will commence 2
monitoring program in accordance with Appendix H of this Agreement.

20.3  The monitoring program will have three phases. The objective of each phase are
identified in Appendix H.

20.4 Monitoring results will be communicated to both Parties in the form of a
comprehensive report.

21.0 Research Proposals

21.1  NTI, on behalf of communities, may raise at the Steering Committee, items,
including the need for hydrographic mapping, which could involve the
requirement for research and investigation. These proposals will be discussed and
evaluated at the Steering Committes. If the Steering Committee decides that the
proposals are consistent with the objective of the clean-up which is to protect the
environment from contaminants entering the food chain or invoive direct DEW
site related impacts which could cause significant economic impact, DND will
fund the agreed upon research activities.

21.2 Where the proposals are broader in nature and not solely restricted to DND DEW
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site activities, DND will support NTI in seeking finding under other Government
programs acd/or initiatives and may contribute funding to the approved proposals.

Involvement of the Inuit in the research activities including training and
technology transfer will be dealt with in an agreement dealing with economic
provisions. -

[
[
Gl

22.0 Site Restoration

22.1  Allsites will be regraded to the extent possible to conform to the natural contours.
The regrading will pay particular attention to hydrocarbon stained areas and
wherever feasible these areas will be regraded so as to improve the aesthetics of
the stained area. '

23.0 Site Specific Clean-up Plan

23.1 DND will provide NTI with a site specific clean-up plan six months in advance of
the clean-up of a particular site. NTI will review the plan to satisfy itself that the
plan is in accordance with the requirements as set out in this Agreement. Any
items of concern to NTI will be referred to the Steering Committee for resolution
in accordance with section 4.3 of the Agreement prior to the issuance of any
requests for bids by DCL. DCL, as the representative of the project proponent
(DND), will be responsible for preparing all necessary submissions to obtain
regulatory approval to proceed with the clean-up activity.

24.0 Liability and Indemnification

24.1 DND acknowledges and agrees that it has continuing responsibility and liability
for the integrity of all landfills remaining on site. DND agrees that should there be
evidence of potential or actual failure of a landfill, it will investigate the situation
pursuant to the monitoring provisions of this Agreement.

24.2  Should there be evidence of contamination at the DEW Line site which exceeds
the protocol as set out in this Agreement at the time of the signing of this
Agreement and which cannot be attributed to a third Party then DND will
undertake the clean-up.
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24.3

24.4

25.3

25.4

DND agrees that nothing in this Agreement shdl relisve the Crown or its agents o
either at present or in the future from complying with all applicable federal laws L
of general application. Changes to territorial law will be referred to the EWG

which will make recommendations to the Steering Committee concerning the

relevance of these changes to the clean-up.

DND agrees that it will be a condition of any sale or transfer of any.of the lands
comprising the DEW Line sites that the purchaser must assume DND’s
obligations under this Agreement with respect to the lands sold or transferred. It
will also be a further condition of any such sale or transfer that the purchaser or
transferee shall provide security for the performance of the assumed obligation
and shall provide and maintain a letter of credit, surety bond, or other security in a
form and amount mutually agreeable to the Parties.

Amendments

Should existing federal regulations or guidelines be amended, the EWG will
examine the implementation of these changes or amendments taking account the
special characteriztics of the Arctic environment and make appropriate
recommendations to the Steering Committee in accordance with section 4.3 of
this Agreement. : o

The Protocol for confirmatory testing may be reviewed and adjusted on a site by
site basis provided that 2 majority of the EWG are in agreement with the changes.
"Permanent or major changes will Tequire the prior approval of the Steerinig
Committee.

In the event that either Party wishes to amend the schedule as set out in Appendix
A, it will provide the other Party with thirty (30) months written notice, If
unforeseen event(s) or a decision by a regulatory body occurs which has a
material impact on this schedule, the Parties will review these events and attempt
to arrive at a mutually acceptable alternative.

Both Parties agree to review changes in technology and research studies which
may have a bearing on this Agreement and discuss the need for changes resulting
from these developments. The Steering Committee may task the EWG to
investigate a particular technology pursuant to clause 4.1 (d) of this Agreement.
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25.5

25.6

26.0

26.1

27.0

27.1

272

Recommendzaiions of the EWG will be implerented in accordance with section —
4.3.

If either Party wishes to make other changes to this Agreement, it will provide, in
writing, six months notice of proposed changes. Any agreed upon amendments
will be executed and attached as an appendix to this Agreement. .

DND and NTI agree to consider amendments in an expeditious manner,
particularly where the proposed amendments directly affects the conduct of a
clean-up in progress or one which is scheduled to commence in the near term.

EWG Reports

All reports of the EWG will be available to provide additional information and
guidance in the implementation of this Agreement. In the event of any conflicts
or differences in interpretation of the EWG reports and this Agreement, this
Agreement will prevail.

Notices

Where any Party is obliged or entitled to give any notice, request, approval,
demand, consent, direction or other communication (ie Notice) to the other Party,
such party shall first communicate the substance thereof personally or by
telephone. However, such Notice shall not be sufficiently given until sent in
writing to the addressees at the address below. Any Notice may be personally
delivered or sent by registered mail or telefacimile and will be effective upon
receipt by the addressee.

Notices to DND will be sent to:

Director General Environment
National Defence Headquarters
101 Colonel By Drive

Ottawa, Ontario

K1A 0K2
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27.3

28.0

28.1

28.2

28.3

Notices to NTI will be sent to:

1* Vice President

Nunavut Tunngavik Incorporated
Box 1041 '
Cambridge Bay

Northwest Territories

X0E 0COo

Termination of the Agreement

This Agreement will terminate on the later of December 31* , 2008 or when the
clean-up work as set out in this Agreement for the sites listed in Appendix A is
completed or on such 2 date agreed to by the Parties in accordance with clause
25.3 of this Agreement. ' '

Notwithstanding clause 28.1 of this Agreement, monitoring and any necessary
remediation in accordance with section 20 of this Agreement will continue for
twenty five (25) years afier the termination of this Agreement. .-

FLabATN

At the end of twenty five years of monitoring following the termination of this
Agreement, DND and NTI will negotiate a new agreement to specify the terms of
any further monitoring (if required).
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Appendix A

Clean-up Schedule

Site” Start Date Completion
Date
‘CAMM Cambridge Bay 1998 1999
FOX 5™ Broughton Island 2001 2003
CAM 4™ Pelly Bay 2001 2003
FOXM/CAM 5 Hall Beach/Maciar Inlet 2002 2006
CAM 3 Shepard Bay 2002 2003
DYEM Cape Dyer 2003 2006
CAM 2 Gladman Point 2003 2004
FOX2/FOX 3 Longstaff BluffDewar Lakes 2004 2008
CAM 1 Jenny Lind Island 2004 2005
PIN 4 Byron Bay 2005 2006
PIN 3 Lady Franklin Point 2006 2007
PIN 2 Cape Young 2007 2008

e

3=

Dates for the Baffin Sites are tentative pending resolution of econoniic ang ™"

business issues

The starting dates for CAM 4 and Fox 5 and the subsequent starting dates could
be moved up pending the timing of the PCBs in paint decision by Environment Canada
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Appendix B

Environmental Risk Assessment Matrix

Introduction

The matrix has been based on the CCME National Classification System for
Contaminated Sites, and adapted to address the particular concemns of the Arctic
environment. The matrix is divided into three categories of equal weight: contaminated
source, pathways, and receptors. The interaction of these three elements results in
environmental risk. Each category is assigned 50 points, which are distributed among
several factors. Each of these factors has been made =s specific as possible in order to
reduce the subjectivicy of the matrix to a minimum. In addsion, each of the three main
categories is assigned a highly subjective “special considerations” factor according to the
method described in the CCME Classification System. As it is unlikely that any
classification system could address all possible factors, a special considerations factor
allows the user to increase or decrease the score “to emphasize important concerns about
a site and should be used as an exception rather than as a rule” (CCME 1992, p.6-7).

The purpose of the matrix is to evaluate the environmental risk posed by landfills
in their current condition and location. It is not suitable for determining the risk posed by
a landfill post-closure, as most of the elements in the matrix would not change by the
application of a remedial solution. It should also be recognized that monitoring is an

integral part of the closure.

The next sections provide guidance to the EWG on the methodology and items to
be considered when scoring the mawix. This section is followed by the actual matrix
which is to be used in the scoring.
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A. Contaminant Source ' £

Five factors were considered under Contaminant Source to describe specific
landfills, as follows: :

A.l Landfill Extent

A.2 Estimated Depth of Landfill

A.3 Presence of Leachate

A.4 Presence of Surface Contaminated Soil
A.5 Presence of Surface Debris

A.1 Landfill Extent

Landfill areas will be based on the results of geotechnical/geophysical site surveys
and visual observations. Those landfills with an area greater than 10,000 square metres
will score 10 and those smaller landfills will be scored in proportion to their size relative
to 10,000 square metres.

A.2 Estimated Depth - oo

The estimated depth of a landfill is determined by visual inspection of
surrounding topographic features. The average depth of the active layer will be used as 2
qualifier for the description of landfill depth, as this is generally the maximum depth of
investigation. The depth of the active layer may range from one to two meters at these
sites, depending on material type; therefore an average depth of 1.5 meters was used in
the rating. Landfills with estimated depths of greater than 1.5 meters will score 5 and
those with estimated depths of less than 1.5 meters will score less.

A.3 Presence of Leachate

Leachate provides evidence of contamination within landfill. Leachate can be
defined as the presence of contaminants in water emanating from the landfill, but
concentrations may be so low as to be difficult to detect. The presence of leachate can be
better determined by the presence of contaminated soil at the toe of the landfill, indicating
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chronic low levels of contamninants leachin:g from the landfiil. Al types of contaminants
in leachate (PCBs, (Polychiorinated Bipaenyls) TPH (Total Petroleum Hydrocarbons) or
inorganics) are considered to be of equal concern, as indicators of contamination within

the landfill.

In the scoring, leachate is considered to be either present or not; no interpolation
of the score is used in this category.

A .4 Surface contaminated soil

Within each landfill, there is potentially a source of contamination. The presence
of surface contaminated soil, like the presence of leachate, is an indication that the
landfill contains contamination. The volume of contaminatzd soil is not taken into
consideration; this provides a conservative approach in that a small amount of
contaminated soil can trigger a high score. The presence of Tier II soils will trigger the
highest score (15). Based on the hypothesis that each landfill potentially contains
contaminants, 5 points are given to this subsection, even if no surface contaminated soils

were identified.

A.5 Presence of surface debris

At some landfills surface debris is very extensive, while at others there is almost
no debris. Scoring needs to be quantitative; therefore the percentage of the surface area of
the landfill that is covered with debri: is used as the basis for scoring. A landfill that has
surface debris covering more than 50% of its surface receives a full score.
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B. Pathways ' :

The primary transport mechanisms for contaminants from the DEW Line landfills
are considered to be:

e aerial transport of fine particles; and
e water transport, both as surface water run-off or subsurface water flow.

B.1 Aeral Transoort of Contaminants

All contaminants can be transported as particles; windblown debris is not
considered in this category, as debris pickup is inherent in any cleanup. Surface
contamination or surface expressions of leachate imply the potential for aerial transport.
This factor is given a low weight because the quantity of contaminated soil on the surface
of 2 landfill is generally low relative to the quantity of contaminated soil at the site as a
whole. In addition, it is anticipated that relative to the effect of water movement, aerial
transport contributes less to the transport of contaminants away from a landfill.

B.2 Water Movement

Water movement includes the movement of surface water and subsurface water -
within the active layer. “Groundwater” is not addressed as an issue separate from surface '
water as the movement of water within the active layer is subject to the same driving
forces as surface water. The intent of this sub-category is to examine factors that affect
migration away from the landfill — slope, runoff, extent and type of cover on the landfill,
annual precipitation and distance to surface water. Among these factors, topography,
runoff potential and proximity to surface water are given the highest weight.

B.2.1 Topoaraphy

The degree of the slope on which the landfill is located is one of the major factors
contributing to transport of contaminants; the scoring is carried out on a sliding scale. In
cases where there are different slopes across the landfill, a weighted average is used.
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B.2.2 Cover Material — Depth

The extent to which potential contaminants are available to transport is also i
dependent on the depth and type of cover material. The potential for leachate generation L
and correspondingly, leachate migration, is related to the infiltration of water into the -
landfill. Cover over the landfill helps mitigate infiltrazion of water into the landfill
contents. As the thickness of the landfill cover increases, the likelihood that potential
contaminants will be released from the landfill decreases. Ifthe active layer is contained
in the cover material above the debrs, then the potential for surface water infiltration into —_—
the landfill is small; this circumstance_is assigned the lowest score. : i

B.2.2 Cover Material - Tvpe

The erosion potential of a landfill is partly based on the type of cover material.
Erosion can eventually lead to the exposure of the landfill contents. Some cover materials e
are more susceptible to erosion than others; well graded gravels are the least susceptible, Lo
and silty materials are the most susceptible. In cases where there is no cover, this factor is R
assigned the highest score. Where the cover materials consist of a combination of soil
types, the scoring should reflect the more conservative or higher score.

B.2.4 Surface Water/Run-Off Potential

This factor aims to describe the destructive potential of water action on the
landfill, which could take the form of waves; streams, rivers or lakes; or seasonal
drainage. Where there is significant seasonal drainage, the run-off potential is high.
“Significant seasonal drainage” is defined as run-off that has the potential to transport
large quantities and concentrations of contaminants to surface water courses over a short
period of time (CCME 1992, p.23). Significant seasonal drainage also includes
consideration of major snow drifting on a landfill.
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B.2.5 Pracipitation . ‘ -
The amount of Precipitation received, ejther as rain or snow fall, affects the _
amount of surface water infiltration or run-off. The majority of the DEW Line sites =
receive less than 500 mm of precipitation annuaily, with the exception of Cape Dyer.
Typically, the amount of precipitation at any site is relatively low; therefore it is unlikely
that any single precipitation event would cause significant nmoff.-This factor is therefore
given arelatively low weight,

B.2.6 Distance to Downaradient Perennial Surface Water/Seasonal
ka8 ourniace Water/Seasonal

Drainage Channe;

drainage pathway from the landfill.
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C. Receptors

This section addresses the potential for impact on receptors, specifically, aquatic
and terrestrial habitats, as well as human exposure. Impact on humans is the primary
consideration; however, it should be recognized that impact on humans is implicit in the
scoring of factors addressing ecosystem impact. The scoring within each category is to
be based on recorded data, as well as local knowledge of the land use in the area, and

therefore requires local input.

C.1 Potential Impact on Receiving Freshwater/Marine Habitat

The water body should be selected based on the potential effects on the receiving
habitat. In the selection of the receiving water body to be used in the landfill evaluation
matrix, consideration must be given to the regional drainage patterns. For example, where
the drainage from a landfill is overland (i.e. there is no direct connection between the
landfill and the downgradient water body), water bodies beyond 2 kilometers should not
be used in the evaluation. This is based on the premise that natural attenuation of any
potential contamination will occur with overland flow. Where a direct connection
between a landfill and a downgradient water body exists, via a stream or interconnected
ponds, the two-kilometre limit should not be used.

€.1.1 Proximitv to Receiving Frashwater/Marine Habitat

“Receiving habitat” is considered to be the most potentially impacted significant
body of water near the toe of the landfill. The water body may support freshwater or
marine life and/or may be used by avifauna and/or terrestrial mammals as a water source.
It is not necessarily the seasonal drainage course or perennial water body closest to the
landfill toe: This section’s objective is to select a habitat which support receptors rather
than identify the closest body of water. It is assumed that only habitat downgradient from
the landfill is to be considered (given that aerial transport of contaminants to habitat
upgradient from the landfill will be addressed by the remediation of contaminated soil).
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C.1.2 Estimated Habitat Usage — Freshwater/Marine

This section is scored based on the frequency of usage within the selected
receiving water body: the level of biodiversity and the occurrence of calving/spawning
should be considered in scoring. It is recognized that freshwater and/or tarine wildlife is
potentially more at risk compared with terrestrial wildlife or avifauna, which should only
be exposed through water ingestion. Thus, when terrestrial wildlife or avifatna is the
primary receptor, the score for this factor should fall into the moderate or low category
based on the potential frequency of usage. Otherwise, when the selected water body
sustains freshwater and/or marine wildlife, the level of biodiversity should be used to
evaluate the score. It should be noted that the most conservative approach - in the
selection of the receiving water body - must be used when scores from section C.1.1 and
C.1.2 are combined. Finally, “Biclogically sensitive” areas such as bird sanctuaries
and/or endangered, threatened or vulnerable populations should be considered as “special
considerations”.

C.2 Potential Impact on Receiving Terrestrial Habitat
C.2.1 Extent of Vegetation

Typically the area in which to consider vegetation would include an area 300 m
downgradient from the toe of the landfill. The area within this distance is expected to be
most susceptible to uptake of contaminants if they are leaching from the landfill, but a
larger or smaller area could be considered if site specific conditions warrant it,

RN,

C.2.2 Estimated Habitat Usaae — Terrestrial/Avifauna

The same criteria as for usage of aquatic habitat are to be applied.
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(.3 Poterrial Human Exposure Throucsh Land Use

C.3.1 Presence/Occupation

This factor addresses strictly dermal exposure and inhalation; consumption of
food and water from the area is dealt with in snbsequent factors. The risk of dermal
exposure or inhalation is much lower when soil is frozen; therefore winter occupation of
the site is assigned a low risk. “Summer” in this factor is intended to include the spring,
summer and fall periods when the ground is not frozen. Within this factor, the scormg
takes into account the likelihood and the duration of contact. In such way, proximity toa
community is considered (high likelihood of contact), although proximity to a community
does not necessarily trigger a high score if visits are infrequent (low duration of contact).

The likelihood of contact considers proximity to community or to a camp, as weil
as proximity to “travel routes”. The duration of contact considers full time residences (i..
permanent community for high, summer camp for moderate, winter camp or travel routes
as low). Scores may be interpolated between the allocated points, according to the table

below.

Table 1-1: Scoring Guide for Section C.3.1

High Likelihood | Moderate Likelihood | Low Likelihood of
of Contact of Contact Contact
High Duration of 8 6 4
Contact
Moderate Duration of 6 4 2
Contact -
Low Duration of 4 2 1
Contact

For large DEW Line sites, different parts of the site need to be considered
individually, as some areas of the site could be quite far (more than a few kilometres)

from the landfill under consideration.
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C.3.2 Proximitv to Drinkine Water Source

Regardless of whether the source is seasonal or perennial, an established
community or a summer camp water source located downgradient of the landfill is to be

considered in this factor.

C.3.3 Food Consumption

Sedentary organisms are more susceptible to local inputs as their exposure is large
if they are downgradient from the landfill. These organisms can include bottom-dwellers
such as sculpins, mussels, sea urchins etc., as well as terrestrial vegetation, which can be
used for medicinal purposes. This kind of contamination “is quite localized when
considered on a broad regional scale” (DIAND 1997, pg. 5). Migratory marine animals
may have body burdens of contaminants; these are not directly attributable to local
contaminant sources, as the vast majority of organochlorines, for instance, arrive in the

Arctic via long range transport.

Caribou living in the general area of DEW Line sites do not have elevated levels
of contaminants, since they feed over a very wide area. The Canadian Arctic Contaminant
Assessment Report (DIAND, 1997) describes these results in more detail.

1t is recognized, however, that sources such as DEW Line sites do contribute
contaminants to the Arctic ecosystem. For the purpose of scoring the matrix, therefore, a
high consumption of animals from the area surrounding the DEW Line sites has the
potential to pose a higher risk than a low consumption, although in general the risk
remains low,

This factor is divided into two sub-sections, and the score is the sum of the score
for each of the two sub-sections.
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1.3 Special Considerations

As indicated in the introduction to the matrix (section 1.1), each of the three main
categories includes a “special considerations™ factor. The proposed value of the special
considerations factor is a maximum of ten percent of the overall score for each category.
It is intended that no circumstance will allow a user to assign a special considerations
score that will cause the score for that category to exceed the maximum allotted. To avoid
undue bias, it is also suggested that the user should complete the entire evaluation form
and score a site before addressing special considerations in the total score.

The Environmental Working Group (EWG) based the landfill risk evaluation
matrix on the CCME model which defines three categories: contaminant source, ,
pathways and receptors. Within those three categories, the EWG tried to address all of the
possible factors contributing to risk. Recognizing that even a thorough matrix could never
address all possible risk factors, special considerations were included to address specific
risk factors, which are not general to all of the DEW Line sites.

As noted in the CCME document, the special considerations factor is not intended
to be applied on a regular basis, as it addresses very site-specific risk factors. In fact, if
the special consideration factor was being consistently applied in the scoring of landfills,
it would indicate that the matrix itself was incomplete, Special considerations should be
site-specific characteristics that can be documented.

Three examples of how special considerations could be applied are provided to
clarify the use of such z classification:

Example 1. Wildlife on site

At Byron Bay, the caribou belong to the Peary herd, an endangered species. It
may be that “special considerations™ points would be assigned to the Receptors category
when endangered, threatened and/or vulnerable species (COSEWIC, 1997) are known to
visit the DEW Line landfill.
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Example 2. Drinking water

The risk associated with landfill impact on a drinking water source is addressed in
section C.3.2. In that section, the distance from a landfill to z known drinking water
source, permanent or seasonal, is used as an indicator of the risk that the contaminants in
the landfill could have an impact on the drinking water source. If a landfill is close to a
drinking water source, then section C.3.2 would be assigned the maximum score (8
points). In the case of Pelly Bay, however, where the landfills are far from the drinking
Wwater source and therefore receive a relatively low score in section C.3 .2, “special
considerations” points may be added to address concerns that the landfills are located in

the watershed for the community drinking water supply.

Example 3. Proximity to a community

In the landfill risk evaluation matrix, human exposure to a landfill is measured in
the following way: people can spend time at the landfill (potential dermal exposure), they
can drink water from an area near the landfil (potential ingestion), they could live very
close to landfills (potential exposure through aerial transport) or they could eat animals
that feed near the landfill (potential ingestion). These three considerations form section
C.3 of the risk evaluation matrix. Ifa landfill is located near a community, there is a
greater likelihood that people will spend time at the landfill than there 1s for landfills far
from a community. It is not necessarily the case, however, that landfills near communities
receive frequent visits; therefore, instead of creating a special section addressing
proximity to a community, the risk of human exposure (section C.3.1) is more accurately
evaluated by measuring time spent at a landfill. In these cases, however, “special
considerations” points may be added to the Receptors category to address a community’s
specific concemns.
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PROPOSED ENVIRONMENTAL RISK EVALUATION MATRIX

FOR LANDFTILLS [N THE NUNAVUT REGION

TOTAL SCORE - CONTAMINANT SOURCE

A CONTAMINANT SCURGE Maximum
Score

At LANDFILL EXTENT

»10.000 m2 10

Fot ataxs less than 10.000 = Ares of Lanefift X 10710 000 2.5

Minimum Score 1 10
A2 ESTIMATED DEPTH OF LANDFILL,

|greaterthan 1.5 m 5

less than 1.5 m 2.4 5
A PRESENCE OF LEACHATE

Evidencs cf Leachiate 10

No Evidence of Leachate 0 1 0
A4 PRESENCE OF SURFACE CONTAMINATED SOIL

» DCC Tier il Staing 15

= DCC Tier 1 < CCC Tier d,  Stains 10

c d no canta nmted £ 15
A5 PRESENCE OF SURFACE DEBHIS AT LANDFILL

>50% of sufacs area 10

«S0% cf surface area. cro-rated 1.8

No debns cosarved 0 10

SPECIAL CONSIDERATIONS

*h5
50
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PROPOSED ENVIRONMENTAL RISK EVALUATION MATRIX
FOR LANDFILLS B3 THE NUNAVUT REQICH

PATHWAYITRANSPORT MECHANISMS

Maximum
Score

8.4

IAERIAL TRANSPORT OF CONTAMINANTS

Al Landfils Scored as 2
Hsmﬂsacammmqammmmm

B.2

WATER MOVEMENT

B.2.1

TOPOGRAPHY

Steesty Slooe (40 % Grads)

12

Sioring (10% to 40% Grads)

4-11

Subdued to 10% Slone

=3

Flat (< 3%)

12

B.2.2

COVER MATERIALS DEPTH

N¢ to little axrsting cover

Graster than 50% sxposad/surtace debris

Occasional exscsedisuttzce dabris

Exizting cover. minims! debrix,

Cover thickness > eversge actve lzver thickness

4 Iuin

B.2.3

COVER MATERIAL - TYPR

N eover

SitviSandy Matanal

LS L]

SancviGravel Mytetizl

Gravel Materia)

12

B.2.4

SURFACE WATER/RUN-OFF POTENTIAL

Very High - » of 8 un-off. of wave scton

12

High « svwdence of . d S waves

10

L - % ares ¥ by

Low - no evidenca of ercsian, siight sispas

12

12

B.2.5

PRECIPITATION

> $00 mm snnual precioabon

15Mmmanmummlcmﬂ:!¢;)_

1-4

B8.2.6

DISTANCE TO DOWNGRAGIENT PERENNIAL SURFACEL
SEASONAL DRAINAGE CHANNEL

Dto100m

hit]

100t 300 m

¥

300 1o 1 km

28

Jrearerman 1 km

10

SPECIAL CONSIDERATIONS

- 5

TOTAL SCORE - PATHWAYS

50

Bppando 2
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PROPOSED ENVIRONMENTAL RISK EVALUATION MATRIX
FOR LANDFILLS [N THE NUNAVUT REGION

c. RECEPTORS Maximum
Score
c.a POTENTIAL IMPACT ON RECETVING FRESHWATER/MARINE HABITAT
c.1.1 PROXIMITY TO RECEIVING FRESHWATER/MARINE HABITAT
Oto 100 m -]
100t 300 m 4.5
300 to 1 km 23
greatat than 1 km 1 G
<.1.2 ESTIMATED HABITAT USAGE - FRESHWATER/MARINE
High: High Biodnarsay/ High O Catang or Soxwmning Atwa &8
M Maderate Biod ¥ Mig 3.4
Low: Low bitdiverinty: rate sightings 12 6
c2 POTENTIAL IMPACT ON RECEIVING TERRESTRIAL HABITAT
[+ | Extent of Vegatstion
IE.musmvogmnm growtn. (80 to 100 % ground cover) -]
[Muaemo vegetion growth (40 1o 50% around cover) 4.5
Low vegetanon growth (20 to 40% ground caver) 3
Sparse venstanon (<20% ground cover) 1 5
€22 ESTIMATED HABITAT USAGE - TERRESTRIALJAVIFAUNA
Hieh: High Biodiversity! High OcourencaiCamng, Denning or Nestng Ates 58
{Moderate; Moderte Biodiversity. Migratery 3k
Low: Low biodnersity; rane sichtings 1.2 G
C.3 POTENTIAL HUMAN EXPOSURE THROUGH LAND USE
C.3.1 (PresencarQccupation ikehood of conact
Dursgon of cordael high |[msowrstal low
High - Numerous vitits, summer camp ] 8 [
Modurate - ional camp L] 4 2 8
Low - Infregquent wsds or wantef came 4 2 1
ca2 Preximsty 1o Onnking Water Sourre
Ot 100 m E
103 m 5.7
200t 1 km o
Fmalnr than 1 km 1 8
c.a3 Foog Consumpnon
Hioh quantlv of skaentary aroanmisms - manae & olant life B
Moderats cuanttv of 8. v org - & plant life ]
Low quantty of sezentary organisms - manne & plant e F 3
| fNosnmumatan e m e D
Han v of v 67y ns 2 T
|Mouerate quantity o7 miaratory oreantsms 1
Low quantty of mgratory crgansms C.5
Na conaumenen +] 2
SPECIAL COHSIDERATIORS
+1-5
TOTAL SCORE - RECEPTORS 50
TOTAL SSORE 150
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Appendix C
Disposal Requirements For Items
Potentially Found At Dew Line Sites

Hazardous materials (as defined by federal or territorial legislation) will not be landfilled
at the DEW sites. ‘

The following table includes items that could be found at DEW sites and provides the
treatment of these items as part of the clean-up.
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Item | Disposal

Waste oil Treat as per the DLCU Barrel Protocol/GNWT criteria
PCB-containing equipment (e.g. | Treat as per federal regulations
transformers/capacitors)

Asbestos | Bag and bury according to GNWT regulations
Sewage-liquid Treat as per wastewater discharge criteria
Sewage-solid Treat as soil

Lead and PCB based paints Treat as per federal regulations

Radioactive tubes Not suitable for landfill

Scrap metal Bury in engine=red landfil on site

Radar components Bury i enginesred landiiil on site

Fuel barrels Treat as per the DLCU Barrel Protocol/GNWT criteria
Lime Not suitable for landfill

Antifreeze Treat as per the DLCU Barrel Protocol/GNWT criteria
Wood Bury in engineered landfill on site

AVGAS (aviation fuel)

Treat as per the DLCU Barrel Protocol/GN'WT criteria

Sulfamic acid

Not suitable for landfill.

Cathode-ray tubes and screens

| Bury in engineered landfill on site

Filiron tubes

Not suitable for landfill

Oscillators Bury in engineered landfill on site
Meters Not suitable for landfill if PCB- or mercury-contanir.z
Copper wire Bury in engineered landfill on site

Transmission flnd

Treat as per the DLCU Barrel Protocol/GNWT criteria

1,1,1-trichioroethane

Not suirzble for landfill

PBX telephone equipment

Bury in engineered landfill on site

Mercury vapour rectifier tubes

Not suitable for landfill

Paint thinners

Treat s per the DLCU Barrel Protocol/GNWT criteria

Batteries Not suitable for landfiil

Chlorinated hydrocarbons Treat as per the DLCU Barrel Protocol/GNWT criteria
Corrosion inhibitors | Not suitable for landfill

Lye Not suitable for landfi]l

Corrosives Not suizable for landfill
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Item Disposal

Plastc Bury in engineered landfill on site

Solvent Treat as per DLCU Barrel Protoco/GNWT criteria
Dynamite Not suitable for landfill

RF Interference filters Bury in engineered landfill on site

Generators Clean and bury in engineered landfill on site
Scopes Bury in engineered landfill on site

Vehicles Clean and bury in engineered landfill

Rubber fuel bladders Clean and bury in engineered JandAil on site
Creosote-treated poles Bag and bury in engineered landfill on site
Compressed gas cylinders Vent, puncture and bury in engineered landfill on site

Refrigeration equipment

Recover freon and bury in engineered landAil on site

Paper

Bury in engineered landfill on site
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Appendix D

Sample Questions For Community Consultations

Habitar Considerations

Are there fish/birds/clams in the pond/lake/bay immediately down hill of the landfill?
Are there many different types of fish/birds/clams in the pond/lake/bay? What species
have you observed in that water body?

Does spawning or nesting occur in the pond/lake/bay?

Do the animals in the pond/lake/bay stay all year round or are they migratory?

Have you observed any land animals such as caribou, fox or bear at the DEW Line
site? How many? Was the wildlife feeding/calving/nesting/burrowing on site or near a

landfill?

Exposure Considerations

Does the community fish in the pond/lake/bay down hill of the landfill? Where does
the community fish?

Does the community collect clams/sculpins/urchins from the lake/bay?

Does the community hunt seal, walrus or whales from the bay?

Does the community pick berries or use the vegetation down gradient of the landfill?
Does the community hunt at the DEW Line site? What do they hunt?

How often do the community residents visit the site? Do you camp there seasonally?
Where is the camp located?

Where is drinking water taken from on-site?

Special Considerations

Is the community aware of this landfili? Are there any special considerations?
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Appendix E.

ket

Tier I and Tier I
DEW Line Clean-up Criteria

Substance Units DCC TierI DCC Tier I’
Arsenic ppm - 30
Cadmium ppm - 5.0
Chromium ppm - 250
Cobalt ppm - , 50
Copper Ppm i - 100
Lead pPpm 200™ 500
Mercury ppm - 2.0
Nickel ppm - 100
Zinc . ppm - 500
PCB’s Ppm 1.0 5.0
* concentrations exceeding this limits are classified as Tier II Soils except where the

concentrations exceed federal regulations (referred to herein as “CEPA™ soils}

concentrations between 200 and 500 ppm are classified as Tier I Soils g

***  concentrations between 1.0 and 5.0 ppm are classified as Tier I Soils
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Appendix 7

Confirmatory Testing Protocol

Confirmatory Testing Grid Sizes
Size of area Grid size # Perimeter # Interior grid
samples samples analyzed
analyzed
<100 m* 3x3m all all
>100 m?, <2500 m* 6x%6 m 50% 40%
>2500 m’ 12x12m | 50% 40%

Where the excavation has an irregular shape, samples from the perimeter of the excavated
area are to be collected following the shape of the excavation, rather than the grid if the
grid points do not fall on the edge of the excavation,

Samples at the grid intersections will be point samples (as opposed to composite
samples from each cell on the grid),to ensure simplicity of sampling and clarity of the

resuit,
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Appendix G

Barrel Contents Criteria and Disposal

Introduction

In order to determine the correct disposal method for barrels and their contents, the
contents must first be identified. All barrel contents will be sampled and analyzed.
Analytical data obtained for the samples collected from barrels located at the site will be
compared to the criteria included in Table 1, below. Barrel contents are identified as
organic or agueous and the concentrations of glycols, alcohols, PCBs, chlorine, cadmium,
chromium and lead are determined. Uncontaminated aqueous phases can be disposed of
on the land; uncontaminated organic phases can be incinerated; contaminated aqueous
material should be scrubbed free of organic material; and contaminated organic material
should be disposed of as hazardous materjal,

Table 1: Barrel Protocol Criteria and Disposal Summary

Phase % glycols PCB (I Cd Cr Pb Disposal
or alcohols =

wy

Organic - <2 <1000 <2 <10 <100 Incineration
Organic - >2 >1000 =2 >10  >100 Ship south
Aqueous >2% >2 >1000 >2 >10  >100 Ship south
Aqueous >2% <2 <1000 <2 <10 <100 Incineration
Aqueous <2% Scrub and discard

A. Inspection

1. All barrels are to be inspected to address the following items which shall be recorded
and used as a guide prior to opening barrels,

DEW Line Clean-up
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. Symbols, words, or other marks on the barrel that identify its contents, and/or that its
contents are hazardous: e.g. radicactive, explosive, corrosive, toxic, flammable.

. Symbols, words, or other marks on the barrel that indicate that it contains discarded
laboratory chemicals, reagents, or other potentially dangerous materials in small-
volurne containers. '

. Signs of deterioration or damage such as corrosion, rust, or leaks at seams, rims, and
V grooves.

. Spillage or discoloration on the top and sides of the barrel.

. Signs that the barrel is under pressure such as bulging and swelling.

Sampling

. Barrels shall not be transported until it has been determined that they are not under
pressure, do not leak, and are sufficiently sound for transport.

. Barrels to be sampled should be set in an upright position, provided that this does not
cause them to leak and that it is physicaily possible.

. Barrels should only be opened using heavy equipment, according to accepted
procedures and under qualified supervision.

. Once open, barrels will be sampled by personnel wearing proper personal protective
gear. Samples of the contents of all barrels shall be extracted using a drum thief,

. In instances where there are a large number of barrels with obviously similar contents,
these can be grouped together and 30 to 40% of the barrels in the group sampled.
Barrels containing less than 50 mm of liquid may be combined with compatible
material prior to sampling; samples inferred to contain only water on a visual
examination shall be tested prior to this consolidation. Barrel contents, which consist
of black oil, shall not be consolidated.

. All barrels shall be clearly numbered using spray paint or other snitable marker. The
number on this label should be the only sample coding provided to the laboratory.

. The barrel locations and barrel sample descriptions should be recorded.

- Samples should be kept at ambient temperatures and shipped by guaranteed freight to
laboratories where they should be kept cold pending analysis,

Testing

. Liquid samples shall be inspected and classified as either containing water or organic
materials. Samples thought to contain water shall be analyzed to confirm that they are
inde =d water, and contain less than 2% glycols or alcohols.

. The contents of barrels contzining organic materials, including 2quecus samples
which contzin more than 2% glycols or alcohols, shall be tested for PCBs, total
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chlorine, cadmium, chrormivm and lead, in addition to identification of the major
components e.g. fiei cil, iubricating oil,

Contents of barrels which contain two or more phases shall have all phases analyzed;
the organic phases as described above and the agueous phase to ascertain whether it
contains less than 2% organic substances. In addition, the aqueous phase shall be
tested for any components found in the organic phases above the criteria described
below.

Disposal of Barrel Contents
Barrels containing only rust and sediment shall be treated as empty barrels.

2. Barrel contents comprising water only (less than 2% glycols or alcohols) shall be

transferred to an open vessel such as a utility tub or haif-barrel and any organic
material removed by agitation with a pillow or segment of oil absorbent material. The
water may then be discarded on to the ground that is a minimuem of 30 meters
distance from natural drainage courses. Used oil absorbent material shall be treated as
described in below (D.5.).

Barrel contents which are composed of water with glycols and/or alcohols or organic
phases, and which contain less than 2 ppm PCBs, 1000 ppm chlorine, 2 ppm
cadmium, 10 ppm chromium, and 100 ppm lead, may be disposed of by incineration.
Alternatively these contents may be disposed of off-site at a licensed disposal facility.
The solid residual material resulting from incineration shail be subjected to a leachate
extraction test. Material found to be not leachate toxic shall be disposed of as DCC
Tier IT contaminated soil. Leachate toxic material shall be treated zs hazardous waste
and disposed of off-site at a licensed disposal facility. '

. Barre} contents, which contain greater than 2 ppm PCBS, 1000 ppm chlorine, 2 ppm

cadmium, 10 ppm chromium or 100 ppm lead shall be disposed of off-site at a
licensed disposal facility. Contents may be combined with compatible materials for
shipping purposes. Flash points may be required to be determined if they cannot be
inferred from the product identification.

Used oil absorbent material should be treated as hazardous waste and disposed of off-
site at a licensed disposal facility. If it is shown to be uncontaminated with PCBs (< 2
Ppm), chiorine (< 1000 ppm), cadmium (< 2 ppm), chromium (< 10 ppm) and lead (<
100 ppm), it may be incinerated on-site.

Disposal of Barrels

. Empty barrels ;may be crushed or shredded and landfilled on-site 2s non-hazardous

waste after they have been cleaned in an appropriate manner. The barrels shall be
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crushed in such a manner so as to reduce their voli;me by a minimum of 75%.
Shredded barre:s may be disposed of off-site as rec:cled metals.
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Appendix H
Post Construction Landfill Monitoring Regime

1.0 Types of Landfills
There are four types of landfills that require monitoring:

o New landfills for non-hazardous materials and Tier I soil:

° Landfills to be closed by the addition of granular fill and regraded;
* Landfills to be closed with leachate containment; and

¢ Tier II soil disposal facilities.

2.0  Monitoring

New landfills are to be constructed for the disposal of non-hazardous demolition wastes,
site debris and Tier I soil. These landfills, constructed according to specifications, are
considered to pose low potential environmental risks as the contents and placement of the
materials in the landfill are known. The monitoring of these landfills will be limited to a
visual inspection program to evaluate the stability of the landfill. '

Existing landfiils that are to be recraded will be monitored for leachate periodically by
the collection of soil and/or water samples from test pits at the toe of the landfill, in
addition to visual inspection. .

For existing landfills that have been classified as moderate potential environmental risk.
and proposed Tier IT soil disposal areas, the design in both cases is to incorporate a
leachate containment system, consisting of synthetic liners (geocomposite clay liners,
and/or geomembrane liners) and promotion of permafrost aggradation through the
landfill contents. The monitoring program for these landfills will include thermal
monitoring of the ground temperatures in and around the landfill, collection and analysis
of soil samples, collection and analysis of water from wells around the landfill, and visual
inspection.
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3.0 Description of onitoring Components

3.1 Visual Inspection

The physical integrity of the landZll will be inspected and reported using photographs
(from the air as well as ground level) and hand drawn sketches. Documented observations

should include:

¢ Signs of damage from settlement, ponding, frost action, erosion, and lateral

movement.
¢ Sloughing of berms, thermal contraction cracks etc.

3.2 Soil and Water Sampling

Soil and water samples, representing background as well as baseline conditions, will be
collected. Results of analyses of samples from landfills will be compared to these
baseline and background samples as this is indicative of changing environmental
conditions at the site.

In general, one monitoring well will be placed upgradient and three will be placed
downgradient. This allows the assessment of hydraulic gradient and evaluation of
potential impacts. Soil samples will be collected from the toe of the landfill, and will
generally be taken from the same locations as the wells. Soil samples at the toe of the
landfil] reflect chronic input from water and are a very important indicator of leachate.

Soil and water samples will be tested for:

e PCBs (polychlorinated biphenyls);

TPH (total petroleum hydrocarbons),; and;

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

If the landfill is close to a drinking water source and has the potential to have an impact
on it, the water samples will be analyzed for the following parameters in addition to the
compounds and elements listed above:

s inorganic elements by ICP scan;
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° major ions, hardness, and total dissolved solids,; and;
e pH and conductivity.;

The intent of the additional analyses is to provide added information to evaluate the
potential impacts related to the landfill, and not necessarily to provide an assessment of
the potability of the water source. In this latter case, the results of the analyses of these
drinking water samples will be compared to the most current version of Canadian and/or
Territorial standards for drinking water for the parameters analysed, in addition to
comparison with background and baseline data.

3.3 Thermal Monitoring

As indicated previously, one component of the leachate containment system incorporates
aggradation of the permafrost through the landfill contents such that the active layer does

not penetrate the waste materials. Geothermal analyses were carried out to predict the S

length of time for freezeback of the landfill; long-term and short-term thermal regime in
the ground; and the depth of the active layer in the cover material. The analyses have
shown that it takes several years for the landfll temperatures to equilibrate and stabjlize.

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 select intervals to provide ground temperature profiles at various locations
within the landfill. The thermistor strings are attached to automated data-loggers which
allow for remote data collection. In general, a minimum of three thermistors will be
placed; the actual number will be evaluated on 2 landfill-specific basis. Thermistor
Installation will be 1 accordance with standzmd engineering practice. -

Checklists for the collection of monitoring data are presented in Appendix L.

4.0  Monitoring Freguency

Generally, the post-construction monitoring program would have three phases, each with
a different objective,
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4.1  PhaseI: Mcnitoring of conditions to confi-m that equilibrium is achieved. '

During Phase I, sites where leachate containment and/or Tier II soil facilities have been
constructed, monitoring will take place on an annual hasis, for an estimated period of
five years following construction. The five-year term was selected on the basis that
ground-temperature thermal regimes at these specific landfills would require three to five
years to reach equilibrium.

At other locations, where existing landfills have been regraded and new landfills have
been constructed, Phase I monitoring will be carried cut on in the first, third and fifth

years following construction.

An evaluation of the Phase I data will be carried out at the end of five years to confirm
that thermal and chemical equilibrium had been achieved, and that no stability issues
have been identified. The Phase I monitoring program may be extended, if required.

4.2 Phase II: Verification of equilibrium conditions established during Phase I.

The monitonng frequency in Phase II be downgraded from Phase I, and be carried out
according to the following schedule: year 7, year 10, year 15 and year 25. Year 25
would mark the end of Phase II monitoring.

4.3  Phase III: Monitoring for long term issues such as liner integrity, permafrost
stability, and significant storm events,

At the end of Phase II, 25 years after implementation of the remedial actions for a given
landfill, a major re-evaluation of the monitoring program will be carried out prior to
initiating Phase III. It is difficult to predict beyond 25 years how world events and
improvements in technology may impact on monitoring requirements. Based on current
technology and knowledge, a Phase III program should be implemented at 10 year
intervals. The duration of the Phase III program will be estimated at the outset of the
program and be subject to re-evaluation as new technologies are developed and new
information becomes available.
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3.0 Interpreting Monitoring Results

Monitoring results (thermal, chemical and visual) have to be Interpreted in concert with
one another. An increase in chemical concentrations, for instance, from one year to the
next does not necessarily trigger action if there are no other signs of landfill instability.
Stability problems would have to be established by a geotechnical engineer with northern
experience. Action will be taken based on trends in chemical data rather than isolated

results.

Normally, the first step to be taken when a potential problem is identified is to intensify
the monitoring program. If a problem has been confirmed, then remedial action will be

undertaken.

The flowcharts in Figures 1 to 4 illustrates the decision-making process to be applied to
monitoring data. The following section outlines actions to be taken if the monitoring
program indicates a deficiency in a landfill.
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6.0  Impact of Monitoring Results

The possible results and the associated potential mitigation requirements for the landfill
monitoring components are described in the following subsections. For all instances, the
mitigation requirements are dependent on the severity of the deficiency, and will be
assessed by a professional geotechnical engineer with northern engineering design and
construction experience. In addition, the assessment and implementation of resulting
remediation requirements will be carried out in a staged approach to ensure that the
proposed solutions address the specific requirements in a logical and cost effective

manner.

6.1  Visual Inspection

If the results of the visual inspection program indicate evidence of significant settlement,
ponding, or frost jacking, it may be necessary to implement one or more of the following

mitigative measures:

increase the frequency of the visual monitoring program

place erosion protection material such as riprap, vegetation mats, ete.

recompact existing debris material and existing granular material

place additional granuiar fill ,

regrade, as required, to promote positive drainage away from the deficient landfill area.

It should be noted that settlement of the landfill surface may not necessarily result in
failure of the landfill. Settlement (typically differential settlement) that resuits in ponding
and infiltration of surface water could lead to erosion and frost jacking problems,

If the visual monitoring program results indicate evidence of sloughing of landfill
perimeter berms and thermal contraction cracks, it may be necessary to implement one or
more of the following mitigative measures:

¢ flatten granular berm slopes
* compact existing granular slopes
* place and compact additional granular fill material
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6.2  Soil and Groundwater Monitoring

The results of the soil and groundwater monitoring program will be compared against
baseline data established prior to the initial landfill development or remediation program.
Results of the analysis of soil and groundwater samples that show decreasing trends of
contamination at the perimeter of landfills typically indicate that the implemented landfill
remediation has been effective. Conversely, if the results indicate increasing levels of
contamination, then it may be necessary to implement one or all of the following:

* Increase the frequency of the monitoring program.
Carry out a review and evaluation of the nature and extent of the contamination,

including the incorporation of the resuits of the visuzl monitoring program. The major .

objective of this evaluation will be to determine the cause of the contaminant migration
problem, and in particular to determine if it is the resuit of ineffective design, material
(e.g. liner) failure, improper compaction, selection and use of inadequate granular
material, poor grading, etc. This evaluation may require intrusive investigation into and
around the landfill.

° Depending on the results of the above, it may be necessary to remove and replace liner

material, reconstruct containment berms, etc.

° Assess the requirement to excavate and dispose of the contaminated soil; this would
include the delineation of the vertical and areal extent of the contamination.

o Excavate and dispose of contaminated soil and/or excavate all o part(s) of the landfill,
as required. '

The requirement for the specific scope and extent of remediation, as outlined above, will
also incorporate an risk evaluation of the potential impacts of the contamination based on
the principles defined in the Landfill Risk Evaluation Matrix. The need for the risk
evaluation is predicated on the understanding that not all affected sites pose the same risk
to the environment, and consequently remediation requirements will vary,

6.3  Thermal Monitoring

The results of the thermal monitoring program will be compared against the parameters
for freezeback that were incorporated into the geothermal design of the landfills. It is
important that the overall assessment of these results consider the results of both the
visual and soil/groundwater monitoring programs. If the thermal monitoring results
indicate ground temperatures that are significantly higher (greater than 2° C) than
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predicted during the geothermal analyses carried out as part of the design, then it may be
necessary to implement one or more of the following:

o Increase the frequency of the recording and assessment of results from the thermal
MOritors.

¢ Establish, based on the results of the soi and groundwater monitoring programs, if
groundwater and/or soil contaminant levels beyond the perimeter of the landfill have
increased. Incorporate the results of a risk assessment. Assess the impacts, as outlined
above, to determine the appropriate remediaton requirements.

o Ifit established that a slower than expected freezeback period has resulted in the
migration of contamination beyond the landfill and depending on the results of the
above risk assessment, then it may be necessary to implement one or more of the

following:

— determine if the rate of the freezeback progress is continuing, or if
freezeback within the landfill has terminated; is at steady-state;

— excavate and dispose of contaminated soil and/or excavate all or part of
the landfill, as required;

— place additional granular cover material or other insulating material
(styrofoam insulation, vegetation) over the landfill to provide an increased
insulation barrier over the landfill;

— reconstruct and/or re-saturate the perimeter berms of the landfill.
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DEW LINE CLEANUP
LANDFILL MONITORING CHECKLIST

MONITORING PROGRAM

LANDFILL TYPE-. . .. -{Visual|Soiland. ..:{Thermal |
UL EEE LA o Water T s

New Landfill (Non-Hazardous
Wastes)

Landfill requiring Regrading
Landfill requiring Leachate

Containment
Tier Il Soil Disposal Facilities

> X

X XX X

SITE:

LANDFILL DESIGNATION:

LANDFILL TYPE:

DATE:

MONITORING EVENT NO.:

NAME:

WEATHER CONDITIONS:
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VISUAL INSPECTION CHECKLIST

Carry out a visual inspecticn of the landfill surface, berms, toe of berms and identify
potential areas of distress as follows:

1. Settlement:

2)

Is there differential settlement occurring on the surface?
i) low areas or depressions;
if) voids forming

b) What is the extent of settlement?
i) percent of surface area affected;
ii) localized areas or continuous;
iii)  how deep;
c) Where is the settlement occurring?
i) near berms, center of facility, etc.
d) Explain?
i) evidence of significant surface infiltration,
i) water ponding on surface
il)  snow drifting
32.  Erosion :
a) Is there erosion occurring on the surface or berms of the landfil]?
i) preferred drainage channels;
ii) sloughing of materjal:
b) What is the extent of erosion?
i) percent of surface area affected;
i) localized areas or continuous;
c) Where is the erosion occurring?
i) along the toe, on the surface, through the berms;
d) Explain?
i) . evidenceof significant surface water run-off ;
if) ™ poor material type;
DEW Line Clean-up
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34,

45,

56.

Frost Action

a)

b)

d)

Is there frost action/damage ‘o the 1and&11?
1) exposure of debris due to uplift;

ii) tension cracking along berms;

fii)  sorting of granular f;

What is the extent of frost action?
i) percent of surface area affected;
i) localized areas or continuous;

Where is the cracking, frost heaving occurring?
i) along the toe, on the surface, through the berms;

Explain?

i) poor material gradation;

it} poor compaction;

tii)  high water content, silt content in cover material;

Condition of Other Monitoring Instruments:

Provide detailed sketch and photographic record of landfill.

PRELIMINARY STABILITY ASSESSMENT
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SOIL AND GROUNDWATER MONITORING FIELD CHECKLIST

1. Soil Samples:

Sample No:

Field Measurements:
voC

Soil
Description:

Analyses
Requested
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SOIL AND GROUNDWATER MONITORING FIELD CHECKLIST cont’d

2. Water Samples

Sample No:
Well No.:
Field pH
Measurements | Conductivity
: Temperature
Well ' Water level
Processing
Purged well or standing water sampied
Recovery Rates
Analyses
Requested
Comments:

Additional surface water samples: where, why, describe
areas of stressed vegetation
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TEERMAL MONITORING CHECKLIST

Thermistor Number:
Location:

1. Download data

2. Replace battery pack

3. Check condition of connections and instrumentation
4. Save data to hard-drive and disk,.

5

. Relock cap
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AppendixJ :

Hydrocarbon Contamination Checklist

General

Date:
Name of Assessor:
Site Name:

Hydrocarbon Spill/Stain Location:

Hydrocarbon Source

What type of hydrocarbon is present in this stain? Consider the following:
Toxicity (Lubrication Oil, Diesel, Gasoline/Avgas)

Fluidity

Solubility

Volatility

What is the concentration of total petroleum hydrocarbons in parts per million (ppm)? Is
it above 2500 ppm?

What is the approximate volume of contaminated soil in cubic metres?

Pathways

1. Is the contaminated soil in a stable location or on a slope?

2. What is the estimated organic matter in the contaminated soil? (ie. <0.1%, <5%,
>5%)
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3. What is the estimated grain size of t-> contaminated soi[? Consider the foliowing: Ea

Coarse (Dy,> 75 micron) |
Fine (Dy,< 75 micron) —

4, What is the distance from the contarminated soil to a marine or freshwater
environment?

3. What is the annual precipitation of the site?

6. What is the mean summer temperature?

Potential Impacts on Receptors

1. What is the distance to the nearest down gradient marine or freshwater habitat?

2. Is this a potential or known drinking water source for terrestrial animals or
humans?

3. What is the down gradient habitat usage? Consider the following:

AT
i

Grazing, nesting, denning, sﬁawning, calving
High, medium, or low number of sitings,
High, medium or low biodiversity.

4, Is this area visited frequently by humans for hunting, fishing, gathering or
camping purposes? What is consumed and from where is it obtained?

DEW Line Clean-up
Environmental Provisions . e



Appendix K

Tier II Disposal Facility
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