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Appendix 1: Nunavut Water Board Water Licence Application Form

FOX-C Ekalugad Fjord Nunavut Water Board
Long-Term Monitoring Plan Water Licence Application



Effective June 16, 2006

P.O.Box 119 kKNK5 wmoEp5 vtmpq

GJioA Haven, 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)

Natalie Plato Same

Director, Contaminated Sites

Indian and Norther Affairs Canada Phone: n/a

PO Box 2200 Fax: nla

Igaluit, NU XO0A OHO e-mail: n/a

Phone: 867-975-4730

Fax: 876-975-4736

e-mail: natalie.plato@inac-ainc.gc.ca

3. LOCATION OF UNDERTAKING (describe and attach a topographical map, indicating the main
components of the Undertaking)
FOX-C Ekalugad Fjord former Distant Early Warning (DEW) Line site. See attached Maps (Appendix 5)

Latitude: (68°42°0” N) Longitude: (68°33°0” W)
NTS Map Sheet No. 027B13 Scale: 1/50,000

4. DESCRIPTION OF UNDERTAKING (attach plans and drawings)
See attached Long-Term Monitoring Plan (Appendix 4). The main activities that will take place
include: monitoring of the Non-Hazardous Waste Landfill and the general condition of the site.

5. TYPE OF PRIMARY UNDERTAKING (A supplementary questionnaire_ must be submitted with the
application for undertakings listed in “bold”)
[] Industrial [] Agricultural
] Mining and Milling(includes exploration/drilling) [] Conservation
[] Municipal (includes camps/lodges) [] Recreational
[] Power X] Miscellaneous (describe below):

Long-term monitoring of FOX-C Ekalugad Fjord former DEW line site. Remediation completed in 2008.

See Schedule 11 of Northwest Territories Waters Regulations for Description of Undertakings
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mailto:natalie.plato@inac-ainc.gc.ca

Effective June 16, 2006

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): Sampling of water from monitoring wells
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.)
Monitoring wells will be purged and then a 3 Litre sample will be taken from each well (maximum of 25 Litres)
Water returned to source
0 mPday
8. WASTE (for each type of waste describe: composition, quantity (cubic metres per day), methods of
treatment and disposal, etc.)
[] Sewage [] Waste oil
X Solid Waste [] Greywater
[] Hazardous [] Sludges
] Bulky Items/Scrap Metal [] Other describe):
A small amount of domestic waste may be generated during the on-site monitoring work. All waste will be
removed from the site and disposed of in a community landfill.
9. OTHER PERSONS OR PROPERTIES AFFECTED BY THIS UNDERTAKING (give name, mailing
address and location; attach if necessary)
Land Use Permit
DIAND []Yes [XINo Ifno, date expected
Regional Inuit Association [JYes [XINo Ifno, date expected
Commissioner [JYes [XINo Ifno, date expected
10. PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND PROPOSED
MITIGATION MEASURES (direct, indirect, cumulative impacts, etc.)
None

NIRB Screening X Yes [] No Ifno, date expected
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Eleetive fune 16, 2006

o ——————— I
El INUIT WATER RICHTS
Will the project or activity substantially afTect the quality, quanti{'y, ar flow of water flowing through 1nuit
I Enened Lands and the rights of Innit inder Article 20 of the Nunavut Land Claims Agreemnent?
No.

[f ves, has the applicant entercd into an agreement with the Designated Tnuit organization Lo pay
compensation tor any Joss or damage that may be caused by the alieration. [Fno compensalion agreement
has been made, how will compensition be determined?

e
12, CONTRACTORS AND SUB-CONTRACTORS (name, address and functions)
To be determined

13. STUDIES UNDERTAKEN TO DATE (list and attach copies of studies, reporls, rescarch, efe.)

A comprehensive list of the studies, reports, rescarch, vie. that have been conducted to date is provided m Appendix 6.
Copits of many of these have already been provoded to the Nunavut Water Board. [f you require copies of any of these
repHrts please lel us know, )

e
4. THE FOLLOWING DOCUMENTS MUST BE INCLLUDED WITH THE APPLICATION FOR THE
REGULATORY PROCESE T} BEGIN

Supplementary Questionnairg {where applicable: see section 5) L[] ¥es [ ™o Tino, date expected __
tnubctitue and‘or InuinnaguuidEnglish Summary of Project B Yes [ Mo Ifno, date expeeted
Application fee of 830,00 {Payce Receiver General for Canaday  [] Yes [ No 1Mno, date expected _n/a
Water Use fee of $30.00 {unless otherwise indicated in Section 9 of the NHT Warers Repulations, Payee Roceiver

General for Canada)
CJ ¥es [<] No ifno, date expected n'a

e
15. PROPOSED TIME SCITEDULE {(unless otherwise indicated, the MW will consider the applicarion for I
a five (3] year Lorn)
[] onc year ot less  {or3 {4 Multi Year

Starl Date: July 1, 2009 cmpletion Date; September 30, 2033

-
Nutalie Platn Directos, Cont. Sites JAM@ ‘H ;bm
MNamne {Print) Title (Print) Signature Date

Water Use fee of $30.00 {unless otherwise indicated in Section ¥ of the NHT Waters Regulations; Payee Receiver
General for Canada)

CJ ves [<] No ifno, date expected nfa

For Nunavut Water Board alfice use only
APPLICATION FEE Ampunt: § Pay [ No.:

WATER USE DEPOQSIT  Amount: § Pay [D No.:
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Indian and Northern  Affaires indiennes FOX-C Ekalugad Fjord
I* I Affairs Canada et du Nord Canada Long-Term Monitoring Plan

EXECUTIVE SUMMARY

1. PROJECT BACKGROUND

The FOX-C Intermediate Distant Early Warning (DEW) Line Site was constructed
in 1957 and subsequently abandoned in 1963. A hazardous materials removal
program completed in 1985 and an environmental assessment completed in
1994 corroborated the presence of various hazardous materials and
contaminated soils at the site. This included elevated concentrations of
Polychlorinated Biphenyls (PCBs) in soil and paint samples collected from
various locations.

Indian and Northern Affairs Canada (INAC) augmented the work carried out in
previous years with a detailed site investigation in the summer of 2004. At the
same time, a geotechnical investigation was completed to identify suitable
borrow source material and potential locations for non-hazardous landfills. A site
specific human health and ecological risk assessment was also completed to
assist in determining suitable remediation criteria for the site. Based on the
results of these investigations, as well as information gathered during the public
consultation process, INAC finalized the FOX-C Remedial Action Plan.

Implementation of the Remedial Action Plan began in 2005 with the mobilization
of equipment and materials to FOX-C via sealift. The on site remediation work
took place over three field seasons (June/July-September of 2006, 2007, and
2008) and included the construction of a Non-Hazardous Waste Landfill, the
cleaning and disposal of drums, debris collection, contaminated soil excavation,
hazardous waste removal, and building and structure demolition. The equipment
and materials were demobilized from the site in September 2008.

2. PROJECT LOCATION

The FOX-C Intermediate DEW Line Site is located at 68°42' N, 68°33' W on the
Northeast coast of Baffin Island, Nunavut, on the South shore of Ekalugad Fjord.
It is approximately 240 kilometres northwest of Qikigtarjuaq and 260 kilometres
south of Clyde River. The terrain at FOX-C consists of high rugged hills cut by
rock outcrops. The site is accessible primarily by barge; due to the uneven
terrain on site, an airstrip was never constructed at FOX-C. A nearby freshwater
lake has previously been used as a landing strip in the winter and there was a
helipad located at the Upper Station.

The site can be broken down into three main areas: Upper Station, Mid Station,
and Lower Station. The Upper Station is located on a summit at an elevation of
770 metres above mean sea level. The main site facilities were located here and
included a module train, warehouse, garage, a former Quonset building, Inuit
house, bulk fuel storage tanks and a radar tower.
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FOX-C Ekalugad Fjord
Long-Term Monitoring Plan

The Mid Station is located at the base of the summit approximately 500 metres
east of the Upper Station. A glacier located across from the Mid Station feeds a
river that flows alongside the access road to the Lake. A dump area, barrel
storage pad, four former Quonset buildings and numerous barrel and debris
areas were located here.

At the Lower Station near the Lake Area the access road from the Upper Station
splits into two parts; one section heads southwest to the Lake Area and the other
section of the road heads north to the Beach Area (Qarmaralik Cove). A river
flows out of the lake and empties into the ocean at the beach. At the Beach Area
there were two bulk fuel storage tanks, barrel caches and abandoned
construction equipment. The landing area at the beach was used to allow ships
to transfer fuel to the POL storage tanks.

3. PROJECT ACTIVITIES & SCHEDULE

During the summer of 2009 INAC will implement the FOX-C Ekalugad Fjord
Long-Term Monitoring Plan (See Appendix 4). Monitoring of the site will continue
for 25 years (site visits and sampling will take place in years 1, 3, 5, 7, 10, 15, 20,
and 25) at which time a review will be conducted and the need for continued
monitoring assessed.

The monitoring plan for FOX-C includes monitoring of the Natural Environment
and the Non-Hazardous Waste Landfill. The parameters that will be measured
consist of visual characteristics, water, and soil (if required).

4. SOCIAL IMPACT OF THE PROJECT

Wherever possible, the project has adopted solutions tailored to the northern
environment and its inhabitants by using local knowledge and including the
unigue needs of northerners and their environments.

Consultations were held in Qikigtarjuag and Clyde River throughout the FOX-C
Ekalugad Fjord remediation project. The community presentations were used to
complete the following objectives:

e To share information on the project with the community;

e To hear site-specific concerns from local people who are familiar with
current conditions at the site or were familiar with on-site activities
during facility operation;

e To identify the issues and concerns the communities had with the site
and the proposed work; and

e To identify resources (labour and equipment) in the community that
would be able to assist in the execution of the project
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Indian and Northern  Affaires indiennes FOX-C Ekalugad Fjord
I* I Affairs Canada et du Nord Canada Long-Term Monitoring Plan
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FOX-C Ekalugad Fjord
Long-Term Monitoring Plan
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1.0 Introduction

FOX-C Ekalugad Fjord was an Intermediate Distant Early Warning (DEW) Line
site; a remediation project was conducted at the site between 2005 and 2008.
The remediation involved the demolition and disposal of buildings, structures and
other debris, as well as the clean up of hazardous materials and contaminated
soil.

1.1 Location

FOX-C Ekalugad Fjord It is located on the Northeast coast of Baffin Island,
Nunavut on the south shore of Ekalugad Fjord. The two nearest communities
are Qikigtarjuaq, located approximately 240 kilometres to the Southeast, and
Clyde River, which is located approximately 260 kilometres to the North. The
GPS Coordinates of the site are 68°42'0"N - 68°33'0"E (see Figure 1).

Figure 1: FOX-C Ekalugad Fjord Location

FOX-C Ekalugad Fjord Page 2 of 17
Long-Term Monitoring Plan



I* I Indian and Morthern  Affaires indiennes
Affairs Canada @t du Nord Canada March 23, 2008

1.2 Site Characteristics

The FOX-C Intermediate Distant Early Warning (DEW) Line Site was constructed
in 1957 and subsequently abandoned in 1963. The site can be broken down into
three main areas: Upper Station, Mid Station, and Lower Station (including the
Lake and Beach Areas).

The Upper Station is located on a summit at an elevation of 770 metres above
mean sea level. The main site facilities were located here and included a module
train, warehouse, garage, a former Quonset building, Inuit house, bulk fuel
storage tanks, a radar tower and other site debris. An access road leads east
through the Mid Station down to a junction near the Lake Area and is
approximately 5.9 kilometres long.

The Mid Station is located at the base of the summit approximately 500 metres
east of the Upper Station. A glacier located across from the Mid Station feeds a
river that flows alongside the access road to the Lake. Located at the Mid
Station was a dump area, barrel storage pad, four former Quonset buildings and
numerous barrel and debris areas.

At the Lower Station near the Lake Area the access road from the Upper Station
splits into two parts. One section heads southwest to the Lake Area and is
approximately 1.1 kilometres long. A river flows out of the lake and empties into
the ocean at the beach.

The other section of the road heads north to the Beach Area and is
approximately 2.2 kilometres long. At the Beach Area there were two POL
storage tanks, barrel caches and abandoned construction equipment. The
landing area at the beach was used to allow ships to transfer fuel to the POL
storage tanks.

FOX-C Ekalugad Fjord Page 3of 17
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2.0Monitoring Areas

The monitoring program for the FOX-C Ekalugad Fjord site includes the natural
environment as well as the Non-Hazardous Waste Landfill (NHWL); the only
structure remaining on-site after the completion of remediation.

2.1 Natural Environment Monitoring

Natural environment data has been collected during the environmental
assessment and remediation of the site as well as during community meetings.
This data includes local and traditional knowledge of the site and will serve as a
reference for post construction monitoring.

2.1.1 Monitoring Requirements

Natural environment data will be collected during site visits as well as during
community meetings with people who use or visit the site/area frequently. The
purpose of collecting this new data is not to find correlations with the landfill
monitoring data but rather to provide anecdotal data related to the presence of
wildlife and changes over time.

The site specific datato be collected during the site visit will include:
Wildlife sightings (species, number, gender, juveniles)
Other evidence of recent presence of wildlife (droppings, tracks,
feathers/fur, carcass remains, etc.)
Wildlife activity (summering/nesting/denning, migratory/passing through)
Qualitative assessment of relative numbers versus previous years (more,
same, less)
Revegetation of disturbed areas versus previous years (more, same, less)

Information regarding visits made to the site by local people may also be
collected through consultations with local community members and/or local
Hunter and Trapper Associations (HTOs) and/or the Qikigtani Inuit Association
(QIA) The type of information that may be collected includes:

Wildlife sightings

Use by people for traditional activities

Season(s)

Activities (hunting, fishing, trapping, camping, other harvesting)

Relative frequency versus previous years (more, same, less)

Wildlife species present (sightings or evidence)

Wildlife presence versus previous years (more, same, less)

Health of wildlife observed or harvested (good, average, poor)

Relative health of wildlife versus previous years (better, same, worse)

FOX-C Ekalugad Fjord Page 4 of 17
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2.2 Non-Hazardous Waste Landfill (NHWL)

Construction of the NHWL at FOX-C started in 2006, continued in 2007, and was
completed in September 2008. A site map detailing the location of the NHWL
can be found in Appendix B.

2.2.1 Design

The NHWL was designed to contain non-hazardous materials only. It was
constructed on native ground with the organic matter stripped and consists of
four perimeter berms constructed of granular material. The non-hazardous
waste was placed in the landfill in layers consisting of 0.5 metre lifts of waste
covered by 0.15 metres of granular fill. Once all the layers were completed a
final cover consisting of a minimum of 1.0 metres of granular fill was used to cap
the landfill. See Appendix B for a detailed schematic of the design.

2.2.2 Contents

The NHWL at FOX-C contains the following:
- Tier | contaminated soil (see Table 1)
F3 and F4 fraction hydrocarbon contaminated soil
Non-hazardous demolition debris, such as timbers, plywood, and sheet
metal
Non-hazardous site debris, such as scrap metal and wood
Non-hazardous debris/soil excavated from landfills
Creosote timbers
Double-bagged asbestos

Table #1: DEW Line Cleanup Criteria Tier | Contaminant Criteria

Parameter Criteria
Lead 200 to 500 ppm
PCBs 1to <5 ppm

2.2.3 Monitoring Requirements

The NHWL will be monitored by:
Visual Monitoring

o This will check the physical integrity of the NHWL and look for
evidence of settlement, erosion, frost action, animal burrows,
vegetation, staining, vegetation stress, seepage points, exposed
debris, and condition of monitoring instruments (Appendix D
contains a Visual Monitoring Checklist).

o Photographs will be taken to document the condition of the NHWL
and substantiate the recorded observations.

FOX-C Ekalugad Fjord Page5of 17
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Active Layer Water Monitoring

o Samples will be taken from the 5 monitoring wells installed around
the NHWL. These samples will be analysed and the results will be
compared to those from background samples. The parameters that
will be analysed include:

= Petroleum Hydrocarbon Fractions, F1 and F2
= Total and Dissolved Metals
= Major lons
= Hardness
= Total Dissolved Solids
= Total Suspended Solids
n pH
= Conductivity
= Polychlorinated biphenyls (PCBSs)
Soil Monitoring (as required)

o Soil sampling will be limited to locations where seepage or staining
has been identified as part of the visual inspection. When required
soil samples will be collected over the interval of 0 to 0.15 metres
and 0.35 to 0.50 metres depth. The parameters that will be
analysed include:

= Petroleum Hydrocarbon Fractions, F1 to F4

= Arsenic, Cadmium, Cobalt, Chromium, Lead, Nickel, and
Zinc

= Polychlorinated biphenyls (PCBSs)

2.3 Monitoring Schedule

The 25 years of monitoring at the FOX-C Ekalugad Fjord site will begin in 2009
and continue until 2033. Monitoring will occur on years 1, 3, 5, 7, 10, 15, 20 and
25. At the completion of the 25 year monitoring program a review will take place
and the need for continued monitoring will be assessed. The table below
outlines the schedule:
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Table #2: Monitoring Schedule

Year

Site Monitoring
Scheduled (X)

2009

X

2010

2011

X

2012

2013

X

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2.4 Monitoring Plan Summary

The monitoring plan at FOX-C Ekalugad Fjord will begin in 2009 and continue for
25 years. The monitoring will include the natural environment and the NHWL;
the parameters that will be monitored include site specific data and regional
information, visual characteristics, water, and soil (if required). The monitoring
requirements for the natural environment and the NHWL are summarized in the

tables below:

FOX-C Ekalugad Fjord
Long-Term Monitoring Plan
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Table #3: Natural Environment Monitoring Requirements

Area Monitoring Parameter

Wildlife sightings (species, number, gender, juveniles)

Other evidence of recent presence of wildlife (droppings, tracks,
feathers/fur, carcass remains, etc.)

Natural - Wildlife activity (summering/nesting/denning, migratory/passing
. through)

Environment

Qualitative assessment of relative numbers versus previous

years (more, same, less)

Revegetation of disturbed areas versus previous years (more,
same, less)

Table #4: NHWL General Monitoring Requirements

Area Monitoring Parameter

Visual Water Soil

NHWL X X as required
Table #5: NHWL Specific Monitoring Requirements

Water
el ID Notes Elevation
MW-North 74.8 m
MW-East Background 69.8 m
NHWL MW-South 72.4m
MW-Southwest 71.5m
MW-Northwest 72.0m
FOX-C Ekalugad Fjord Page 8 of 17
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3.0Quality Assurance/Quality Control

All sampling, sample preservation and analyses will be conducted in accordance
with methods prescribed in the current edition of “Standard Methods for the
Examination of Water and Wastewater”. All analysis will be performed in a
Canadian Association of Environmental Analytical Laboratories (CAEAL)
Accredited Laboratory.

Quality Assurance/Quality Control (QA/QC) will be consistent with CAEAL
regulations and guidelines. At least 20% of samples will be taken and analyzed
in duplicate and all appropriate QA/QC data will be generated and reported.

FOX-C Ekalugad Fjord Page 9of 17
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Appendix A: FOX-C Ekalugad Fjord Site Map
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Appendix B:Non-Hazardous Waste Landfill Location Map
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Appendix C:Non-Hazardous Waste Landfill As-Built Drawing
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Appendix D:Visual Monitoring Checklist
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FOX-C EKALUGAD FJORD
VISUAL MONITORING CHECKLIST

PRESENCE/ DESCRIPTION/

ITEM ABSENCE EXTENT PHOTOGRAPHIC REFERENCE

Features of note, photographic
reference with scale, point of view &
direction

Provide dimensions as applicable:

Instructions Yes or No Length, Width, Depth

Settlement

Erosion

Frost
Action

Animal
Burrows

Vegetation

Staining

Vegetation
Stress

Seepage
Points

Exposed
Debris

Condition of
Monitoring
Instruments

Other
Features
of Note

FOX-C Ekalugad Fjord Page 17 of 17
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Appendix 5: FOX-C Ekalugad Fjord Maps
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Environmental Study of Abandoned DEW Line Sites: Il. Six Intermediate Sites in
the Eastern Arctic. Volume Two: Site Analysis March 1994. Environmental
Sciences Group, Royal Roads Military College

Engineering Design (95% submission) and Cost Estimate for the Clean Oup of
Ekalugad Fjord (FOX-C) Intermediate Dew Line Site (rev), October 2001, Sinanni

PW has Environmental Review of INAC Contaminated Sites in the Territory of
Nunavut September 2003 Public Works and Government Services Canada
Environmental Services Western region

Natural Environment of the FOX-C Dew Line Site, October 2004, Jacques
Whitford

Ecological Risk Evaluation For FOX-C Ekalugad Fjord Former Military Site,
November 2003, Senes Consultants Limited

Human Health Screening Level Risk Assessment For FOX-C Ekalugad Fjord
Former Military Site, November 2003, SENES Consultants Limited

Remediation Work Plan, FOX-C Ekalugad Fjord Intermediate DEW line Site,
January 2005, UMA Engineering, Edmonton

FOX-C DEW line Site Phase Ill Environmental Site Assessment and Waste
Audit< January 2005, Earth Tech Canada Inc., Edmonton

Human Health and Ecological Risk Assessment for FOX-C Dew Line Site,
Sarcpa Lake, February 2005, Jacques Whitford, Calgary

Review of Risk Assessments for Sarcpa Lake (CAM-F) and Ekalugad Fiord
(FOX-C), February 2005, Qikigtaaluk Environmental

DEW Line Clean-up Project, FOX-C ( Ekalugad Fjord) DEW line Site 2004
Geotechnical Investigation, March 2005, EBA Engineering Consultants Ltd.,
Edmonton

Environmental Screening of the Proposed Site Remediation at the former FOX-C
DEW Line Site at Ekalugad Fjord, March 31, 2005, Jacques Whitford

Archaeological Impact Assessment, FOX-C Dew Line Site Remediation Program,
Oct 2005, FMA Heritage Resources Consultants Inc. for Jacques Whitford
Limited
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FOX-C Ekalugad Fjord 2006 Construction Clean-Up Summary, May 2008, UMA
Engineering Limited

FOX-C Ekalugad Fjord 2007 Construction Clean-Up Summary, June 2008, UMA
Engineering Limited

FOX-C Ekalugad Fjord 2008 Construction Clean-Up Summary (Draft), March
2009, AECOM Canada Limited
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