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Disclaimer

The information presented in this document was compiled and interpreted exclusively for the
purposes stated in Section 1.2 of the document. WorleyParsons Komex provided this report for
Shell Canada Limited solely for the purpose noted above.

WorleyParsons Komex has exercised reasonable skill, care, and diligence to assess the
information acquired during the preparation of this report, but makes no guarantees or warranties
as to the accuracy or completeness of this information. The information contained in this report is
based upon, and limited by, the circumstances and conditions acknowledged herein, and upon
information available at the time of its preparation. The information provided by others is believed
to be accurate but cannot be guaranteed.

WorleyParsons Komex does not accept any responsibility for the use of this report for any
purpose other than that stated in Section 1.2 and does not accept responsibility to any third party
for the use in whole or in part of the contents of this report. Any alternative use, including that by a
third party, or any reliance on, or decisions based on this document, is the responsibility of the
alternative user or third party.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the
prior permission of WorleyParsons Komex.

Any questions concerning the information or its interpretation should be directed to Cohl
Robertson or Gordon Johnson.
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1. INTRODUCTION

1.1 Overview

WorleyParsons Komex was retained by Shell Canada Ltd. (Shell) to provide an updated Interim
Abandonment and Restoration Plan (Plan) for Shell's Camp Farewell (the site) located at 69° 12’ 30" N
latitude, 135° 06’ 04” W longitude, approximately 95 km northwest of Inuvik in the Northwest Territories
(NWT) (Figure 1). This site is leased from the federal government. The Plan has been completed in partial
fulfillment of the requirements outlined in the Northwest Territories Water Board (the Board) licence
#N7L1-1762 Renewal dated November 1, 2005 (Appendix 1).

The Plan addresses the camp as a whole (Figure 2), but segregates out restoration requirements
associated with the plant water systems. Restoration activities outlined in this plan include
decommissioning (dismantling), remediation and reclamation.

1.2 Purpose and Scope

The purpose of this Plan is to summarize existing information pertaining to the restoration of Camp
Farewell and has been prepared to:

o address the Board'’s reporting requirements for reclamation of the water systems (collection,
distribution and discharge facilities); and

o provide Shell with an overview of the restoration requirements associated with the entire site as
outlined in Lease No. 107 C/4-2-10 and Lease No. 107 C/4-1-7 (Appendix 2).

The following tasks have been undertaken to address the objectives of the Plan:

o review of the 2006 Phase Il Environmental Site Assessment (ESA) (WorleyParsons Komex 2006a);
o review of the 2006 Interim Abandonment and Reclamation Plan (WorleyParsons Komex 2006b);
) respond to regulators’ letters of recommendations as pertaining to their review of the Abandonment

and Restoration Plan (Appendix 3);

o evaluate of subsequent land use alternatives and selection of a base case for subsequent land use;

) select remediation guidelines;

o determine reclamation objectives for the site;

) development of a plan for dismantling facilities and removing site inventory;

o develop a conceptual remedial programs to address areas of impact that exceed the assumed
criteria; and

o prepare a reclamation plan for the developed area to return the land to a condition suitable for

subsequent land use.
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1.3 Organization of Report

The Restoration Plan is organized as follows:

. Introduction — overview, purpose and scope of project;
. Regional setting — climatic data, surface geology and land use information;
. Site history — background and general use, 1981 spill, current operations and previous

environmental investigations;

. Restoration criteria — decommissioning, remediation and reclamation criteria;

. Nature and extent of impact — soil and groundwater impact associated with the site;

. Restoration plan — for the water systems, including the camp facilities; and

. Restoration plan — for the remainder of the site, including materials stored on the site, power

generation and work areas, as well as the airstrip and areas of off site impact.

1.4 Water Board Restoration Requirements

The Restoration Plan satisfies Item 1 of Part G of Licence No. N7L1-1762 (Appendix 1) granted to Shell
Canada by the NWT Water Board (Board) in accordance with the Northwest Territories Waters Act. Iltem 1
of Part G of the Licence states:

The Licensee shall submit to the Board for approval within one (1) year of issuance of this Licence, an
updated Interim Abandonment and Restoration Plan including a complete Phase Il Environmental
Assessment of Camp Farewell.

The 2006 Phase Il Environmental Assessment has been submitted under a separate cover
(WorleyParsons Komex 2006a), but where relevant, is summarized in this report.

The “Guidelines for Abandonment and Restoration Planning for Mines in the Northwest Territories”
(NWTWB 1990) is the latest published literature associated with abandonment and restoration in the NWT
and is therefore applied in this case. The approach, outlined in the Guidelines, has been tailored to
address the unique characteristics of Camp Farewell. It is possible that Camp Farewell will continue to be
used as a staging and storage area after the camp operations have been discontinued and
decommissioned. For this reason, restoration of the camp facilities and storage area has been presented
separately.

1.5 Scope and Requirements of Site Restoration

Requirements for restoration of the entire site provide Shell with a better understanding of final site
abandonment and reclamation requirements. Where available, restoration options have been provided to
allow Shell to better plan these activities. Implementation of the preferred restoration option will require
review and consent by various regulatory bodies.
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Lease No. 107 C/4-2-10 and Lease No. 107 C/4-1-7 (Appendix 2) outline the general requirements
regarding restoration of the site and the airstrip, respectively. Both leases state in Termination — Part 11:

Upon the termination or expiration of this lease, the lessee shall deliver up possession of the land in a
condition satisfactory to the Minister.

And in Restoration — Part 13:

Where the lessee fails to restore the land as required and within the time allowed by the Regulations or by
the Minister, the Minister may order the restoration of all or any part of such land and any expenses thus
incurred by the Minister shall be recoverable from the lessee as a debt due to Her Majesty.
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2. REGIONAL SETTING

2.1 Climatic Data

Climatic data is available for Inuvik which is located approximately 95 km southeast of Camp Farewell.
Over the period from 1971 to 2000, the mean daily temperature at Inuvik was -8.8°C with the maximum
daily temperature exceeding 0°C on average 156 days a year. Average annual precipitation for this period
is 248.4 mm, consisting of 117 mm of rainfall and 167.9 cm of snowfall (Environment Canada 2006).

Climatic data is also available for Tuktoyaktuk which is located approximately 75 km northeast of Camp
Farewell and is situated on the Beaufort Sea coast. Over the period from 1971 to 2000 the mean daily
temperature at Tuktoyaktuk was -10.6°C with the temperature exceeding 0°C on average 137 days a
year. Average annual precipitation for this period was 167.8 mm, consisting of 75.3 mm of rainfall and
95.3 cm of snowfall (Environment Canada 2006). The ice free period on the Mackenzie River is
approximately four to five months (June to October). The active layer is similarly governed by this period
of time.

2.2 Surface Geology and Permafrost

Camp Farewell is located in the Mackenzie Delta on an outwash plain bordered to the west and southwest
by the Mackenzie River and to the east, north, and south by shallow lakes and intermittent ponds

(Figure 2). The distance from Camp Farewell’s lease boundaries to these water bodies varies from 20 m
(southwest to the Mackenzie River as depicted in Figure 3) to a maximum of approximately 360 m north
and 660 m east to several unnamed lakes. Drainage from the lease is predominantly to the south and
southwest (Figure 2).

Surficial geology (Figure 4) near the site consists of silty sand overlying sand and interbedded sand and
gravel deposits associated with the Toker Member, Melloch Till, or those deposited during the Buckland
Glaciation (Rampton 1987). These glaciofluvial sediments are overlain by organic deposits. The outwash
plains and valley trains encountered in the Mackenzie Delta and along the Tuktoyaktuk Coastlands are
generally 3 to 30 m thick and include the Cape Dalhousie Sands, North Star Outwash, Garry Island
Member and, probably, Turnabout Member. Visual observation at Camp Farewell indicates that the
outwash plain upon which the camp is situated is approximately 15 m thick.

The region surrounding Camp Farewell is underlain by extensive discontinuous permafrost with a low to
moderate ice content (<10% to 20%) that extends to a depth of approximately 95 metres below ground
surface (mbgs). The region is characterized by sparse ice wedges, no massive ground ice and sparse
pingo ice (Heginbottom 1995). The depth to the active layer (i.e. the layer of soil subject to seasonal thaw)
is typically less than 1.0 mbgs and can be as little as 0.28 mbgs. The active layer is typically the zone of
highest groundwater flow. WorleyParsons Komex (2006a) reported groundwater above permafrost at
depths ranging from 0.26 m to 0.83 mbgs (with depth increasing to the south) and generally dependent on
the amount of gravel overburden. As a result of the organic rich soils, the groundwater is light brown in
colour.
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The area to the north and west of Camp Farewell demonstrates these ice wedges in the form of
polygon-shaped depressions. These depressions provide favourable conditions for the establishment of
both willow (Salix spp.) and alder (Alnus). The surrounding area is characterized by dwarf shrubs and
ground cover such as mosses and lichens.

2.3 Sensitive Land Use Information

Camp Farewell is located within the Kendall Island Bird Sanctuary (KIBS), near its southern boundary.
Shell is required to hold and meet the conditions set out in a permit (Permit # NWT-MBS-06-02) that
allows its personnel and/or delegates to enter and conduct activities in the sanctuary. This sanctuary was
established in 1961 to protect the staging and breeding grounds of over 100 species of shorebirds,
songbirds and waterfowl, especially the Lesser Snow Goose (Canadian Wildlife Service 2000). This
sanctuary includes over 600 km? of the Mackenzie River Delta and is bounded to the north by the Beaufort
Sea. The habitat provided by the Mackenzie delta-estuary (which houses KIBS) consists of seasonal flats,
wet meadows and coastal marshes. Seasonally up to 7,500 Lesser Snow Geese, 5,000 Greater
White-fronted Geese, 1,000 Brant and 1,200 Tundra Swans nest, moult and stage in the sanctuary. An
estimated 60,000 pairs of shorebirds nest in the outer Mackenzie Delta (Canadian Wildlife Service 2000).

KIBS is adjacent to the migration and summering area of many marine mammals. The waters north of the
sanctuary (downstream of Camp Farewell) are thought to be the calving habitat for at least 2,000 beluga
whales (Canadian Wildlife Service 2000). Barren-ground grizzly bears are also indigenous to the outer
islands of the sanctuary.

2.4 Present and Past Land Use and Adjacent Land Use

The Mackenzie Delta is a traditional hunting and trapping area for both of the region’s indigenous
populations, the Gwich’in and the Inuvialuit. The area surrounding Camp Farewell is protected and
managed by the Canadian Wildlife Service and has been since the establishment of the KIBS in 1961.
Given the protected status of the lands surrounding Camp Farewell, there are and have been no industrial
settlements within several kilometres of the site. Industrial activity in the form of seismic exploration and
exploratory drilling have been ongoing, albeit intermittently, throughout the region since the 1960s.

Due to the presence of permafrost throughout the region, the inhabitants of the Mackenzie Delta draw
their water from either freshwater lakes or the Mackenzie River and its tributaries. This is also the case
with Camp Farewell (Komex International Ltd. [Komex] 2001).
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3. SITE HISTORY

3.1 Background and General Use

The Camp Farewell site was established in the winter of 1970 and the camp housing was brought to site
during the summer of 1971. The main purpose of the camp was to act as a staging and storage site for
Shell’s Delta Drilling Program. The camp was operated fulltime until 1978 with crew accommodations
consisting of a single story building accommodating up to 60-70 people. Camp Farewell has since
operated periodically until the present (primarily between 1978 and 1994). In the mid-1970s, several large
capacity fuel tanks were moved onto the site including two 5,000 bbl tanks, one 3,000 bbl tank and three
2,000 bbl tanks. In the mid 1980s, the original crew accommodations (camp) were replaced with the
current facility. This operational camp facility has a capacity of 32 men. Storage activities included fuel
storage for up to 6.8 million litres of fuel (including aviation fuel, diesel and gasoline), material storage
(including building material and drilling mats), pipe storage and drilling materials storage (including barite,
caustic soda and Aqua Seal). Shell also holds a second lease with the Federal government for the
adjacent airstrip.

During construction of the site, either 50 mm of polyurethane foam or polyurethane pads were laid over
the tundra across the entire lease site (Komex 2001). These pads along with 450 mm of compacted gravel
were used as a thermal barrier providing insulative protection for the underlying permafrost. Urethane
foam has been tested as an effective impermeable liner to prevent contamination of underlying soils and
groundwater (EPS 1977). During test pitting conducted in 2006 (WorleyParsons Komex 2006a), this liner
was generally encountered in the central portion of the gravel pad area at depths between 0.38 mbgs and
0.62 mbgs. However, the liner was not encountered in all test pits thereby suggesting that the gravel pad
was extended beyond the perimeter of the liner, possibly after the initial establishment of the facility. The
pad fill material generally comprises sand and gravel at depths ranging from 0.47-0.90 mbgs (the deepest
areas of gravel were encountered at the Burn Pit and Day Tank areas).

It was also noted that, during site construction, drilling mud products (bentonite) were mixed with the
gravel that was used on the lease in order establish good gravel adhesion and compaction (Komex 2001).

3.2 1981 Dome/CanMar Spill

A search of the Government of the NWT Hazardous Spills Database (Komex 2001) confirmed a major spill
(approximately 800,000 litres) of water contaminated diesel fuel from the tank farm in 1981. This fuel was
stored at Camp Farewell by Canadian Marine Drilling (CanMar), a subsidiary of Dome Petroleum, in the
two 5,000 barrel tanks in Camp Farewell’s tank farm. Based on personnel interviews conducted in 2000
(Komex 2001), the spill was attributed to an act of vandalism/theft and that the tanks were likely tampered
with during the winter of 1980-81 and the spill occurred in the spring. It was reported on May 24, 1981.

The spill was released into the berm, overtopped the berm and travelled through the berm onto the lease
site from where it followed the site topography southwest over the steep banks to the frozen Mackenzie
River. Initial spill cleanup consisted of collecting any free fuel within the berm and camp area. This fuel
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was pumped into various holding tanks. Residual fuel was collected using sorbent pads. Over the four to
six week clean-up effort a Sacke Portable Burner was used 24 hours/day to burn the recovered fuel. Fuel
spilled onto the river was collected using sorbents or burned in situ. All collected sorbents and other
spill-related debris on site were incinerated. Other than the collection of free oil, no soil/water remediation
was conducted. Further details of correspondence related to the spill and clean up can be found in Komex
(2001).

3.3 Current Operations

The Camp Farewell lease (Figure 3; Photos 1 and 2) is under the stewardship of Shell. Currently, the
camp is used as a staging site for various activities such seismic operations, preliminary development
assessment work and drilling operations. Aside from providing crew accommodations, the site is used for
seismic vehicle maintenance, seasonal storage and as a fuel depot. In 1999, E. Gruben’s Transport
placed a temporary one-story modular accommodations building for 30 plus persons and an exterior
transformer approximately 20 m to the east of the main accommodations building (Komex 2001).

The primary water-related facilities at the site include the following:

) water intake system;

storage system — storage tank inside the crew accommodations;

) distribution system;

o water use facilities — toilets, sinks, showers and associated piping;
) gravity collection system;

o lift station tank and pump;

. primary treatment system;

o UV disinfection unit and chlorine dosing system; and

) final transport tank, pump and piping.

In addition to the camp and water facilities, the lease area includes:

. a bermed tank farm with five tanks;
o a lagoon;
. a fuel trailer;

o Storage Sheds 1, 2 and 3;
o metal storage tanks (believed to be empty);

o a number of storage racks with metal sleds and pipes;
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. two stockpiles of crates containing drilling mud additives (bentonite, potash, barite, caustic soda,
etc.); and
. a Burn Pit Area containing an open top metal bin for incineration of construction debris.

A more detailed audit of materials and structures at the site should be repeated prior to implementing
decommissioning and dismantling activities to ensure an accurate and current inventory.

The northeast corner of the Camp lease, adjacent to the airstrip, is currently used for temporary storage of
aviation fuel for regional helicopter operations.

3.4 Previous Environmental Investigations

Several environmental investigations have been conducted at the site previously and are referenced
throughout this report. These include the following:

Table A Summary of Previous Environmental Programs

Environmental Program

Summary

Baseline ESA, Camp Farewell,
Mackenzie Delta, NWT
(Golder 2000)

Phase | and Phase Il ESA of the
Shell Farewell Stockpile and
Campsite (Komex 2001)

Golder (2000) summarizes baseline sampling results conducted
for Geco-Prakla, a division of Schlumberger Canada Limited,
prior to sub-leasing a portion of the site from Shell. The area of
the sub lease included the main camp accommodations,
associated accommodation trailers, the lagoon area, the area
south of the storage crates and racks (including Shed #1) and
extended to the east of the lease (Golder 2000). It is not believed
that the sub-lease area included the burn pit.

A Phase | and Phase Il study of the entire site was conducted in
September 2000 (Komex 2001). Key issues of concern identified
in this study included:

. total petroleum hydrocarbons (TPH), polycyclic aromatic
hydrocarbons (PAHs) and selected trace metals on and
down-gradient of the burn pit;

. xylene and TPH in the area of and around the Tank Farm
and the spill area of the historical tank release;

. TPH concentrations related to surface staining throughout
various areas of the gravel base pad;

. total barium concentrations throughout various areas of the
base pad; and

. electrical conductivity (EC) and pH on the base pad in the
areas where drilling mud additives had historically been
stored.

Page 8
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Environmental Program

Summary

Interim Abandonment and Restoration
Plan (Komex 2002)

Phase Il ESA, Camp Farewell, NWT
(WorleyParsons Komex 2006a)

Following completion of the Phase | and | ESA (Komex 2001),
an Abandonment and Restoration Plan was submitted to the
NWT Water Board.

A more detailed Phase Il was conducted to delineate soil and
groundwater contamination at the site. Key issues of concern
identified by this study are discussed in Section 5 of this report
(Photos 3 to 5).
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4. RESTORATION CRITERIA

4.1 Decommissioning Requirements

Decommissioning (i.e. dismantling and removal) requirements, for the purpose of site restoration, are
outlined in “Guidelines for Abandonment and Restoration Planning for Mines in the Northwest Territories”
(NWTWB 1990) and “Environmental Code of Practice for Aboveground Storage Tank Systems Containing
Petroleum Products” (Canadian Council of Ministers of the Environment [CCME] 1994).

The Guidelines for Abandonment and Restoration include information regarding decommissioning the
following on site items:

. Fuel and Chemical Storage Areas;

. Airstrips and Other Drainage Inhibitors;
o Solid waste; and

o Buildings and Other Structures.

The Environmental Code of Practice for Aboveground Storage Tank (AST) Systems includes additional
requirements which will be addressed during tank decommissioning, as outlined in Sections 6.4 and 6.5 of
the Code.

It is assumed that all materials and facilities will be removed from the site as part of the restoration
process. In general, the facilities to be dismantled can be divided into the following generalized categories:

. facilities and components that remain operable and can be re-used directly;
. materials that can be treated and/or recycled for beneficial re-use;
. waste materials that must be managed and disposed of in accordance with NWT Regulations and

Guidelines; and

. contaminated materials that must be managed, treated and/or disposed of in accordance with NWT
regulations and guidelines.

4.2 Remediation Guidelines

4.2.1 Soil

For the purposes of developing this plan, remediation guidelines for soil were based on background soil
conditions and the NWT Environmental Tier 1 Guidelines for Contaminated Site Remediation (NWT 2003)
as outlined below.
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Background Soil Chemistry

The background concentration of a substance in soil is the natural concentration of that substance in the
absence of any input from anthropogenic activities or sources. In some cases the background
concentration of some substances can be a significant portion of, or even exceed, (generic) guidelines
(AENV 2008a). Results compiled from studies and assessments conducted locally in the Mackenzie
Valley region have reported many mineral elements and organic constituents in background soils that
exceed applicable regulated generic guidelines.

Background concentrations will vary with soil parent material, soil depth and hydrologic regime

(AENV 2008b). As such it is necessary to take sufficient representative samples and ensure that those
samples are collected from outside of the area affected by site activities. Laboratory analysis of
background soil samples collected from the surface and near-surface intervals at site have shown varying
levels of hydrocarbons that exceed applicable generic guidelines. Further investigation of documented
olfactory evidence or visual observations of samples collected in the field did not indicate the presence of
hydrocarbons. In response to this phenomenon, background soil chemistry from WorleyParsons Komex
(2006a) was assessed to evaluate the effect of textural differences in the soil (i.e. organic versus mineral
soil) on soil chemistry, and the influence of organic matter in the organic rich soils on measured
middle-to-heavy end hydrocarbon concentrations (typically petroleum hydrocarbon fractions [PHC] F2, F3
and F4). This allowed for the comparison of results to background samples of similar textural class
(organic or mineral).

A 95% confidence interval was calculated based on measured background PHC F2, PHC F3, PHC F4
results.

Table B Upper Limit of the 95% Confidence Interval, Background Organic Rich Soils

PHC F2 PHC F3 PHC F4

176 mg/kg 3127 mg/kg 2061 mg/kg

As demonstrated above, naturally occurring hydrocarbons can resemble anthropogenic hydrocarbons in
laboratory data that are un-scrutinized. Natural organics interfere with petroleum hydrocarbon results on
the gas chromatograph scan as atypical peaks resulting from the detection of the naturally occurring
organics. These peaks are then integrated into the final results as the laboratory has no way of
differentiating between anthropogenic and natural analytical responses. The end result is a false positive
as outlined above in Table B.

The hydrocarbon soil chemistry of organic rich soil samples taken from locations adjacent to or beneath
the gravel base pad was then compared to the calculated background hydrocarbon ranges (PHC F2-F4).
Chromatograms were also used to identify particular background “signatures” in order to distinguish
between naturally occurring hydrocarbons and hydrocarbons related to historical site activities. As
detectable PHC F1 and benzene, toluene, ethylbenzene, and xylenes (BTEX) concentrations are not
anticipated in background soils samples, these parameters were not compared to background conditions
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but rather to the regulatory guidelines outlined below. Where samples were taken from soil of dominantly
mineral composition, results were also only compared to the reference guidelines outlined below.

As per CCME guidelines (1993) the recommendation of selecting one control site sample per matrix was
met with two local background soil samples being collected during the ESA. Furthermore, the local control
sites (which are preferable to area control sites) selection met the three listed criteria for selection of
control sites (CCME 1993).

Regulatory Guidelines

It is recognized that the selection and approval of appropriate remediation guidelines will need to be
re-visited and formally approved at the time of actual facility restoration. More detailed site-specific

(i.e. Tier 2) or risk based (i.e. Tier 3) standards may eventually be applied, in accordance with the NWT
Environmental Tier 1 Guidelines for Contaminated Site Remediation (NWT 2003). If base pad material
(sandy gravel) requires removal following on site remediation, it is assumed that Industrial guidelines
would be applied for evaluation of this material. For the purpose of developing this plan, the following
regulatory remediation guidelines for soil have been used.

Table C Applicable NWT Guidelines

Parameter Guideline

Hydrocarbons (BTEX NWT Environmental Guideline for Site Remediation (NWT 2003); Tier 1 levels
and PHCs) for PHCs, Industrial and Residential/Parkland land use, coarse surface sails,
Eco Soil contact pathway.

Salinity, metals and NWT Environmental Guideline for Site Remediation (NWT 2003); Industrial
PAHs and Residential/Parkland land use, coarse surface soils.
Barium (total and Alberta Environment (AENV) Soil Quality Guidelines for Barite (AENV 2004).

extractable)

Should a Tier 3 Risk Based approach be selected, relevant CCME guidelines will be utilized
(CCME 19964, 1996b, 1997, 2001 and 2003).

Land Use

The NWT Tier 1 guidelines are generally considered to be protective of human and environmental health
for specified uses of soil at contaminated sites based on the intended future use of the land. Under NWT
(2003) guidelines, current and likely future land use is classified as Industrial and Residential/Parkland,
respectively.

Relevant portions of the Industrial land use definition (NWT 2003) include “land uses in which the primary
activity is related to the production, manufacture or storage of materials” and “The public does not usually
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have uncontrolled access to this type of land.” Although, access to the Camp Farewell site is not
controlled, the relative remoteness of the site limits public access to the site.

Relevant portions of the Residential/Parkland land use definition (NWT 2003) include “the activity that is
recreational in nature, and requires the natural or human designed capability of the land to sustain that
activity. Residential/Parkland areas are often readily accessible to the public.” By utilizing the
Residential/Parkland land use definition it is believed that traditional access and aboriginal harvesting
activities are considered.

Based on current land use definitions, Industrial land use guidelines are the most applicable for the site at
this time. However, eventual restoration of the site will likely require application of Residential/Parkland
land use guidelines. As such, Residential/Parkland land use guidelines are the primary regulatory
guidelines referred to in this Plan.

Exposure Pathways

Key exposure pathways (CCME 2001) selected as most appropriate for the Camp Farewell site are
protection of groundwater for aquatic life and ecological soil contact. For coarse-grained soil in both land
uses, these exposure pathways are also the most restrictive and have been used for the comparison of
hydrocarbon results.

4.2.2 Surface and Groundwater

At present, no specific water quality guidelines exist for the NWT. As a conservative measure, the CCME
guidelines for freshwater and marine aquatic life (CCME 1999 and updates) were used for surface and
groundwater for the purposes of developing this plan. The abbreviations “FWAL” and “MAL” in the text
refer to Freshwater Aquatic Life and Marine Aquatic Life, respectively. Exceedances of the CCME FWAL
or MAL values do not necessarily indicate a facility-related source, and may reflect natural conditions.

4.2.3 Initial Background Exceedances

During the initial sampling event a toluene concentration was reported to be above guidelines at
piezometer P06-2. Subsequent sampling events are required to determine if the results were inaccurately
reported due to laboratory or sampling error. If subsequent sampling events report similar toluene
concentrations further investigation may be necessary.

4.3 Reclamation Guidelines

Reclamation criteria for the site will parallel those outlined in “Reclamation Guidelines for Northern
Canada” (INAC 1987) and “Mine Site Reclamation Policy for the Northwest Territories” (INAC 2002).
Information from these Guidelines will be supplemented with current reclamation literature and site
specific information. Site-specific information will be used to restore the site to a state compatible with the
original undisturbed conditions, in a manner consistent with the present Licence that is protective of
human health and the environment.
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5. NATURE AND EXTENT OF IMPACT
5.1 Water-Related Facilities

5.1.1 Lagoon Water and Sediments

Lagoon water is managed in accordance to Part D “Conditions Applying to Waste Disposal” of the water
licence (Appendix 1). As per Part B “General Conditions”, annual reporting, including that of all discharged
waste and analytical results, is required by March 31 of the following calendar year. As such, reporting
related to Part B “General Conditions” will be provided under a separate cover.

Following final draining of the lagoon for abandonment, sediment sampling and lagoon sidewall sampling
(and analyses) should be undertaken prior to decommissioning and backfilling. In particular, previous
environmental investigations (Komex 2001), reported a toluene concentration of 0.94 mg/kg that exceeded
the NWT Residential/Parkland guideline of 0.8 mg/kg. Additional sampling is recommended to confirm or
refute the presence of toluene. Opportunistic delineation and re-sampling may be conducted on the
lagoon sediments once the lagoon has been decanted to confirm or refute the presence of toluene.
Should the presence of toluene be confirmed then, as progressive reclamation efforts proceed, delineation
of the toluene source will be incorporated into such efforts.

5.2 Gravel Base Pad and Surrounding Land

5.2.1 2006 Environmental Site Assessment

A detailed Phase Il ESA (WorleyParsons Komex 2006a) was conducted in August 2006 to evaluate soil,
surface water and groundwater conditions at the Camp Farewell site, and to identify the nature and extent
of contamination resulting from historical or current operations at the site in support Shell’s asset
management activities. The assessment program included: a geophysical survey (EM31 and EM38), soil
sampling, surface water sampling and the installation and sampling of groundwater monitoring wells
among specified Areas of Assessment (AOAs) (Figures 5A and 5B).

A summary of findings from the 2006 Phase Il is provided below. Results from previous investigations are
included where relevant. 2006 analytical results and piezometer details are summarized in Tables 1 to 6B.
Figures 6 and 7 depict sample locations and interpreted areas exceeding reference guidelines or
background baseline concentrations (see Section 5.2).

5.2.2 Burn Pit

Eight soil locations, one piezometer and two surface water locations were sampled within and
down-gradient of the Burn Pit area. A summary of findings for this AOA is provided below:

a) Facility-related hydrocarbon impact was identified within (S06-56) and down-gradient of (S06-55
and S06-62 located in a depression running to the south/southwest) of the Burn Pit. Other PHC
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b)

c)

d)

e)

concentrations down-gradient of the Burn Pit were attributed to natural organic material. Elevated
pH and concentrations of copper, lead and zinc within the Burn Pit, and detectable concentrations
of PAHs within and down-gradient (S06-10, S06-55 and P06-3) were also reported, confirming the
disposal of hydrocarbon contaminated material and scrap metal in the Burn Pit. These results are
consistent with the analytical results from previous investigations (Komex 2001). The reported
elevated total barium concentration may be due to the incineration of empty bags of drilling mud
additives (barite) in the Burn Pit.

Detectable concentrations of BTEX (ethylbenzene above CCME MAL guidelines) and PHC were
identified in shallow groundwater down-gradient of the Burn Pit.

No detectable hydrocarbon concentrations were measured in the two surface water bodies located
down-gradient of the Burn Pit and site.

Metals concentrations (cadmium, copper and iron) above CCME MAL and/or FWAL guidelines were
detected in surface water bodies in the area. These exceedances likely reflect metals
concentrations attributed to background surface water bodies. Based on background information
acquired from local projects (WorleyParsons Komex 2008a and 2008b), copper and iron have been
noted in the Mackenzie River above CCME MAL and/or FWAL guidelines. The above information
along with the lack of cadmium exceedances in any of the soil samples (which would negate any
cadmium sources), strongly suggest that the concentrations observed at Camp Farewell ponds
(source for which is the Mackenzie River) is normal and within background conditions. Further
assessment of background water sources including the Mackenzie River may be warranted.

An area of hydrocarbon stained soil adjacent to the Burn Pit was sampled (S06-43) following
excavation by Shell personnel. Concentrations of all hydrocarbon parameters were below reference
guidelines or laboratory detection limits indicating that adequate excavation of this hydrocarbon
impacted gravel has been accomplished.

5.2.3 Tank Farm/Historical Tank Spill Area

Twenty seven soil borehole and two piezometer locations were sampled in the west and southwest
(down-gradient) sides of the site to assess soil conditions on and off the gravel base pad. A summary of
findings for this AOA is provided below:

a)

b)

Soil samples were taken at the location of the historical tanks to assess “worst case” conditions and
along the spill path from the tank area to the base of the embankment where the spill flowed onto
the frozen Mackenzie River. The “worst case” sample (S06-23) was advanced in the source area
zone where the spill originated. Results suggest that impact associated with the tank farm and
historical spill is characterized by hydrocarbon fractions PHC F3 and lighter, and not PHC F4
concentrations, which is typical of diesel or jet fuel composition.

An area with BTEX and PHC concentrations above reference guidelines for Residential/Parkland
and Industrial land uses and established background concentrations has been identified (see
Figures 6 and 7). The area of impact incorporates the Tank Farm and Historical Spill area on the
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gravel pad (S06-23, S06-37, S06-38, S06-39, S06-40), an area off the gravel pad extending into the
adjacent tundra to the north (S06-15, S06-16, S06-44 and S06-66) and an area extending into the
adjacent tundra to the west/southwest (S06-20 and P06-7). The area around locations S06-23 and
S06-44 reported the highest concentrations of facility-related hydrocarbon impact. These results are
consistent with the main direction of spill flow as described in Komex (2001). The area of impact
does not appear to extend to P06-6.

Piezometers were installed down-gradient of the Tank Farm area and along the flow path of the
1981 spill to assess, and if necessary, monitor potential migration of contamination. Detectable but
below regulatory guideline concentrations of xylenes and PHC F2 were identified in one piezometer
down-gradient of the historical tank spill area.

5.2.4 Gravel Pad

Ten soil locations were sampled across the gravel pad, targeting storage areas and providing general
coverage across the site or EM anomalies. A summary of findings for this AOA is provided below:

a)

A liner between the natural tundra and the gravel fill was encountered in the central portion of the
pad area but not at all test pit locations. This suggests that while a liner was used, the gravel pad
was extended beyond the perimeter of the liner, possibly after the initial establishment of the facility.

Total barium concentrations measured on the gravel pad were generally consistent with previous
analytical results. However, based on the measured extractable barium concentrations and the
application of regulations outlined in the Alberta Barite guidelines (AENV 2004), all samples except
S06-3 reported total barium concentrations below AENV (2004) Residential/Parkland criteria
(3,300 mg/kg). The elevated total barium concentration at S06-3 (5,040 mg/kg) appears to be
localized and restricted to the upper 0.20 m.

Hydrocarbon impact was identified in gravel fill material at one location near storage racks in the
central portion of the pad area (S06-6). These results are consistent with Komex (2001) which also
reported elevated TPH concentrations in this area. The extent of facility-related impact across the
gravel pad appears to be limited to areas of localized drips and spills as part of refuelling and other
operational activities.

Slightly elevated terrain conductivity values were measured by EM31 and EM38 surveys at the
center of the gravel pad, covering an area approximately 25 m by 30 m, centered at 495997 E,
7677661 N. Locations S06-63 and S06-68 were selected based on the geophysical anomaly
reported to the northeast of Storage Shed #1 and intersected extremely hard concrete-like material.
This material reported EC, pH and molybdenum values above Residential/Parkland guidelines,
soluble salt concentrations elevated above background concentrations and a nickel concentration
above Industrial guidelines.

A large conductivity anomaly was measured by the EM31 and EM38 surveys, covering an area
approximately 65 m by 50 m, centered at 496185 E, 7677738 N. The nature of the anomaly may be
attributed to buried metals in the area. Location S06-45 was advanced to assess this EM anomaly.
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f)

Soil chemistry measured in this location was consistent with that of other locations on the pad.
Although no buried metal was intersected during sampling, it is believed that buried metal is the
source of this EM anomaly.

Small, discrete anomalies were measured throughout the site by the EM31 and EM38 surveys.
Their nature can also be attributed to the high number of buried and surface metal debris
throughout the gravel pad.

5.2.5 Aboveground Fuel Storage Tanks

Ten soil locations were sampled within three identified AST areas, excluding the Tank Farm. A summary
of findings for this AOA is provided below:

a)

b)

c)

A localized PHC F2 concentration above the Residential/Parkland guideline was measured in gravel
adjacent to the Day Tank (S06-48; 0.2-0.65 mbgs). PHC F2, PHC F3 and PHC F4 concentrations in
the underlying organic horizon at this sample location were below background concentrations.
Surrounding test pits (S06-47, S06-49 and S06-50) reported detectable but below guideline PHC
concentrations in the gravel pad and below background PHC F2, PHC F3 and PHC F4
concentrations in the underlying buried organic horizon thereby suggesting that PHC F2 impact is
limited to the gravel pad at S06-48.

Four samples were taken in areas of limited vegetation growth near the fuel storage tanks where
drips and spills were believed to have occurred during fuelling. Two locations (S06-34 and S06-42)
reported BTEX and/or PHC concentrations above Residential/Parkland and/or Industrial land use
criteria thereby supporting visual indications of surface fuel spills. The remaining sample locations in
this area reported detectable PHC concentrations below Residential/Parkland guidelines. The depth
of impact likely extends to the base of the gravel pad.

PHC F2 and/or PHC F3 concentrations above background or Residential/Parkland guidelines were
reported adjacent to the Heating Oil AST. Analysis of S06-60 reported elevated PHC F3
concentrations in the gravel pad. Analyzed samples submitted from S06-61 reported elevated
PHC F2 concentrations in the underlying organic layer, but not in the overlying gravel cover.

5.2.6 Perimeter of the Gravel Pad

Eight soil locations (five along the northeast perimeter and three along the east perimeter) and two
piezometer locations (along the south perimeter) were sampled at the perimeter of the site. A summary of
findings for this AOA is provided below:

a)

Hydrocarbon concentrations identified off the gravel pad on the northeast perimeter were generally
attributed to natural organic material. Potential facility-related hydrocarbon impact was evidenced by
PHC F2, F3 and F4 concentrations above background at S06-31 and S06-57. Detectable PHC F1
values in samples from S06-32 and S06-33 may suggest facility-related impact; however, measured
hydrocarbon concentrations are below the established background values for organic rich soils.
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Perimeter samples taken to the east and south of the site reported no concentrations of parameters
exceeding reference guidelines or background concentrations.

Two piezometers (P06-4 and P06-5) were installed to the south of the site. These piezometers were
dry at the initial time of sampling. A groundwater sample was collected approximately one month
after installation from P06-5; however, only sufficient water for hydrocarbon analysis was obtained.
P06-4 was still dry and unable to be sampled. No facility-related hydrocarbon impact was identified
in groundwater to the south (down-gradient) of the Gravel Pad area.
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6. RESTORATION OF WATER-RELATED FACILITIES

6.1 Overview

The restoration plan to be implemented for the water-related facilities, including the accommodation
facilities, consists of the following:

) re-sampling of standing water associated with the facilities and disposal of water in accordance with
Licence terms and conditions;

o decommissioning (i.e. dismantling and removal) of facilities associated with water collection,
distribution, use, treatment and disposal;

o treatment (i.e. dewatering and remediation, if required) of lagoon sediments/sludge following lagoon
decommissioning; and

o management of waste generated by these activities.

Reclamation of these areas is included in the scope of work for reclamation of the site as a whole.

6.2 Decommissioning and Dismantling Activities

All facilities located in the camp accommodation area, including water systems (Figure 2) will be
dismantled in support of restoration. An audit of the materials and structures in the camp area will be
repeated prior to implementing decommissioning and dismantling activities to ensure an accurate
inventory is available at that time.

In general, efforts will be made to re-use and recycle materials where practical. At this point, it is
reasonable to plan for the following program:

a) The current camp facilities would have little salvage value given their age. It is reasonable to
assume that a survey would be completed to identify any potentially hazardous materials such as
mercury switches, asbestos and lead paints. Because the camp is relatively new (1985) there is low
risk that any of these materials are present. These materials along with the remaining facilities in
the camp accommodation area would be removed and either partially recycled or disposed at a
local municipal landfill. Based on the results of the Phase | assessment (Komex 2001), no
significant quantities of potentially hazardous materials are suspected to be present.

b) Water collection, transfer and treatment facilities likely have residual value and would be sold for
subsequent application elsewhere.

c) Miscellaneous metals and piping would be segregated from the facilities and likely shipped south for
recycling. It is possible that a small portion of the metals will be in sufficiently good condition for
re-use.
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The primary costs associated with the dismantling phase would be associated with the physical
dismantling in such a remote location, as well as transportation of materials either south, or to an alternate
location in the Arctic.

6.3 Remediation Activities

The lagoon will be decommissioned once it is no longer required in the sewage treatment process. If
analytical data indicates, treatment of the sediment that has accumulated in the lagoon may be required to
comply with remedial standards. Prior to remediation, effluent from the lagoon will be required to meet
discharge criteria set out in NWT Water Board Licence # N7L1-1762 Renewal, Part D before discharging
to the Mackenzie River.

Following lagoon decanting, dewatering of the sludge will be performed using natural air-drying potentially
coupled with mixing of absorbents. The depth of the sludge is not expected to exceed 0.5 m and should
be mixed in thin lifts to increase drying efficiency. The sludge can be dried in the lagoon and may require
mechanical mixing to enhance the drying process.

Air drying is expected to require approximately three months with at least two of the three months having
an average daily temperature above 0°C, which occurs from June to September. Should the estimated
three months prove to be an insufficient amount of time to dewater the sludge, the dewatering will
continue in thin lifts the following year and so on, until all the sludge is dewatered. Treatment of the lagoon
sediment/sludge in this manner negates the need for off site transport and disposal. Air drying the
digested sludge/sediments in this manner constitutes a Process to Significantly Reduce Pathogens
(PSRP) as designated by the Environmental Protection Agency (EPA 1989). Treatment of lagoon
sediment/sludge meets Item 6 of Part D of the Water Board Licence. The process of air drying will also
serve to reduce hydrocarbon compounds that are present. As such, the dried sediments are expected to
be suitable for subsequent reuse as fill following the drying and treatment process. They could also be
beneficially reused as a topsoil amendment as part of site reclamation.

6.4 Reclamation Activities

Reclamation of the camp accommodation area is addressed with the remainder of the camp storage
facilities. It is possible that the site will continue to be used as a material storage facility after the
accommodation component has been removed.

The sewage lagoon should be reclaimed by backfilling the lagoon using the dykes and treated sediments
to conform to the surrounding landscape. It may be beneficial to spread alluvial sediments (imported from
external sources) over the prepared grade to approximate the surrounding topsoil conditions. At this point,
the surface material would be fertilized and seeded with native species (see Section 7.6, Table E). The
final reclamation plan will be chosen based on feedback from the local Government Land Use Inspector.
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7. RESTORATION OF BASE PAD AND SURROUNDING LAND

7.1 Overview

It is suggested that the Restoration Plan for the site be conducted in several phases, with near term,
preliminary remediation and monitoring initiated in response to areas of impact defined in Komex (2006)
with a longer term plan detailing final (site end of life) restoration plans. As such this section is organized
as follows:

) near-term remediation and monitoring of areas of previously identified impact;

o decommissioning (i.e. dismantling and removal) of structures and materials;

o additional treatment (e.g. remediation or disposal) of contaminated soils, if necessary;

o management of waste generated by these activities; and

) final reclamation of the area to a condition compatible with undisturbed conditions and surrounding
land use.

7.2 Near Term Site Remediation and Monitoring

7.2.1 General

ESAs undertaken at the site have identified several areas requiring remediation (Figures 6 and 7). A
general summary of proposed remediation strategy is as follows:

) source removal of hydrocarbon impacted soil/gravel located within the gravel base pad area;
o off site disposal or on site treatment of excavated soil;

J restoration of excavated areas;

o monitoring and management of hydrocarbon impacted natural tundra; and

) groundwater monitoring.

7.2.2 Impacted Gravel (Source) Removal — Gravel Base Pad Area

The estimated volume of hydrocarbon impacted soil requiring excavation within the gravel pad area is
2,495 m® (excluding berm material). This soil is located in several of the identified 2006 AOAs at site:

o Tank Farm/historical fuel spill area — 2,000 m®: the gravel fill requires excavation until the
intersection of the liner or the underlying organic soil, at an average depth of 0.5 mbgs;

) Fuel Storage AST — 30 m?: two additional localized areas east of the main impacted area requiring
excavation of gravel fill material until the intersection of the liner or the underlying organic soil, at an
approximate depth of 0.6 mbgs;
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. Fuel Tank Area — 370 m®: the gravel fill material and the underlying natural soil requires excavation,
to an approximate depth of 1.2 mbgs;

. Burn Pit — 75 m® the gravel fill material requires excavation until the intersection of the liner or the
underlying organic material, at an approximate depth of at least 0.5 mbgs; and

. Gravel Pad — 20 m®: the gravel fill material in a localized area near the storage racks requires
excavation until the intersection of the liner or the underlying organic soil, at an approximate depth
of 0.65 mbgs.

Excavation would be conducted with heavy equipment transported to the site by barge (summer) or by
winter road. Validation samples will be collected from the completed excavation to ensure that the
remediation objectives have been met.

7.2.3 Treatment Options

Options for the management of excavated base pad gravel/soil include:
. on site ex situ treatment of hydrocarbon impacted material and reuse as backfill; and
. off site disposal — transportation of excavated soil to an appropriate landfill facility.

Given the limited supply of gravel in the Mackenzie Delta, the preferred option is to excavate, treat and
replace/reuse the impacted gravel for industrial purposes, wherever and whenever gravel is removed from
the site.

On Site

On site ex situ treatment will be implemented to reduce BTEX and PHC F1 through PHC F3
concentrations in the sandy gravel base pad material to less than NWT guideline levels for the
pre-determined land use (Residential/Parkland or Industrial). On site treatment options include thermal
desorption, chemical oxidation or bioremediation.

Ex situ biological treatment has been applied successfully at similar project locations and for similar
contaminant conditions. Komex International (now WorleyParsons) has been involved in two similar
projects on behalf of Amoco Canada with Canmar’s former Tuk Base and with the Government of the
NWT Department of Transportation at the Tuk Airport. The characteristics of the soils and contaminants at
the site are very similar to those at the Tuk Airport and Canmar’s Base, as is evidenced in the underlying
summary of the projects.
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Table D

Comparison of Hydrocarbon Contamination

Parameter

Tuk Airport

Canmar Tuk Base

Camp Farewell

Contaminant

Contaminated media

Volume of soil (m®)

Before Treatment

Primary carbon chain length
range

Primary hydrocarbon
concentration (mg/kg)

After Treatment
Primary carbon chain length
range

Primary TPH concentration
(mg/kg)

Diesel, gasoline and
jet fuel

Sandy gravel
2,000

C8 to C60

TPH range from 2,500
to 10,000

C10 to C34+

600 to 1950

Diesel and jet fuel

Sandy gravel
2,000

C10to C20

TPH range from 3,000
to 20,000

C10to C34

300 to 2,200

Gasoline and diesel

Sandy gravel
2,495

C10to C34

PHC F1 - <293
PHC F2 - <4,220
PHC F3 - <3,980

C10to C34

NWT, 2003

It is important to note that Komex’s previous experience involved sites that continued to be used for
industrial purposes. The addition of nutrients and oxygen, in conjunction with moisture amendments
similar to that used at the Tuk sites, will act as a more aggressive approach to meet the desired criteria.
More than one field season may be required. These modifications are based on successful treatment
methods applied at similar projects in northern latitudes (Ramert and Eberhardt 1996 and Reynolds et al.

1998).

Given the gravel (in general) material to be excavated, thermal desorption or chemical oxidation are
considered to be the more time efficient of these options. Thermal desorption equipment or chemical
oxidizer would require transport to site.

Treatment cells (with the design and number of cells dependent on the remediation method employed,
volumes and time constraints) could be constructed on a portion of the storage base pad area or the

adjacent air strip.

Off Site Disposal

The maijority of the proposed material to be excavated appears to be impacted only with hydrocarbons,
and therefore should be able to be re-used as backfill after treatment and confirmatory sampling to ensure
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successful treatment. In situ volumes of base pad soils containing salts, basic materials (elevated pH) or
barite above site criteria and/or Industrial land use guidelines are estimated to be localized on the order of
<150 m°. In particular, material from the Burn Pit contains trace metals above reference guidelines and
therefore the potential for treatment and reuse of this soil is limited and alternative remedial options will be
required.

A risk assessment should be considered to evaluate potential reuse options for these materials.
Alternately, these materials would be transferred to Alberta or British Colombia for disposal unless a
suitable facility is constructed in the area as an alternative. Material for off site disposal will be sampled for
classification prior to transportation for evaluation against the Transportation of Dangerous Goods and
Landfilling Regulations. All materials would generally be classified as non-hazardous and non-dangerous
in accordance with accepted transportation and disposal criteria.

7.2.4 Restoration of Excavated Areas

Completed excavations will require backfilling, either with treated soil (in the case of on site treatment) or
with imported backfill material (in the case of off site disposal), to return the excavated areas to a level
compatible with the remaining Gravel Pad area. Fill material will be sampled prior to backfilling to ensure
that all parameter guideline concentrations are met.

7.2.5 Hydrocarbon Impacted Natural Tundra

Identified hydrocarbon impact appears to extend beyond the gravel pad in several areas as listed below:

. Tank Farm/historical fuel spill area — 700 m®: the area of hydrocarbon impacted soil extends beyond
the gravel pad to the north and west;

. Burn Pit area — 395 m®: the area of hydrocarbon impacted soil extends beyond the gravel pad to the
south and south-east; and

. Northeast perimeter — 60 m?®: an area of hydrocarbon impacted soil is located off the gravel pad at
the northeast perimeter.

Currently, the vegetation in these areas does not show any obvious, visual signs of being stressed by the
presence of hydrocarbons (Komex 2001 and WorleyParsons Komex 2006a). A vegetation survey to
assess the detailed health of the surrounding plant life has not been conducted to date. Preliminary visual
inspections have reported no evidence that would suggest native flora has been adversely affected by site
activities. Limited ground and vegetation disturbance is an important variable in considering remediation
methods for these areas. The fragile nature of the local vegetation and difficulties associated with
re-vegetation in northern climates are reasons to discourage such disturbance. In short, the extensive
ground and vegetation disturbance that would result from excavation would cause excessive damage to
the fragile tundra environment and the underlying permafrost. Excavation of the natural tundra is not
considered to be a beneficial option.

In situ treatment options, such as soil vapour extraction (SVE), have also been considered. However,
source removal of hydrocarbon impacted soil/sandy gravel from the base pad should eliminate any
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chance of impact migration to soil and groundwater in the natural tundra surrounding the site. As such,
although in situ remediation is potentially a viable option, given the apparent health of the vegetation, the
limited lateral movement of contaminants over time, the physical limitations (including shallow permafrost),
the presence of longer chain less treatable hydrocarbons, and the remote location of the site, in situ
treatment is not considered to be the best option at this time. Following removal of the hydrocarbon
impacted material from the gravel pad, the vegetation in the natural tundra surrounding the gravel pad will
be monitored for signs of stress which may be related to the identified presence of hydrocarbons in the
soil. Additional soil sampling will be undertaken to monitor and assess attenuation of hydrocarbons off
site.

7.2.6 Groundwater Management and Monitoring Programs

Facility-related hydrocarbon impact, including detectable concentrations of BTEX and PHC, identified in
soil at the Burn Pit appears to have impacted the shallow groundwater down-gradient of the Burn Pit area.
Detectable but below regulatory guideline concentrations of xylenes and PHC F2 were also reported in
one piezometer down-gradient of the historical tank spill area.

Continued soil, vegetation and groundwater monitoring will be undertaken to reassess conditions following
completion of excavation and remediation activities. A timeline of one, two and five years after the
completion of excavation and reclamation activities is suggested (this would be reassessed based on the
results of each monitoring event). Monitoring will include:

a) Groundwater monitoring at all piezometer locations to assess groundwater conditions on an annual
basis (for the above mentioned timeline) after the completion of excavation and reclamation
activities. Analysis of groundwater samples would include BTEX, PHC F1, and F2 and routine water
chemistry parameters.

b) Annual soil and vegetation monitoring following source removal will be undertaken in the natural
tundra surrounding the gravel pad in AOAs with identified facility-related impact. Soil samples will
be obtained and submitted for laboratory analyses and vegetation will be monitored for signs of
stress which may be related to the identified presence of hydrocarbons in the soil.

The analytical schedule for soil samples would be consistent with contaminants identified during previous
environmental assessments (Komex 2001 and WorleyParsons Komex 2006) and would consist of some
or all of the following:

. BTEX;

. PHC F1, F2, F3, F4 and F4G;

o soil salinity: pH, EC, soluble anions and cations;
o total metals (CCME Metals); and

. PAHSs.
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Additional options for the management of soil and groundwater in the native tundra will be considered
following review of annual soil, vegetation and groundwater monitoring data.

7.3 Progressive Reclamation Schedule

Shell, in accordance with their core corporate focus of sustainable development and environmental
stewardship has, adopted a program of progressive reclamation at the Camp Farewell site. An interim
schedule of progressive reclamation is as follows:

2009

Winter/Spring

. Mobilization of heavy equipment and materials to site via ice road or barge.

Summer

. Construction of temporary soil treatment cells.

. Excavation of source material from the gravel pad AOAs.

. Placement of impacted material in temporary treatment cells for ex situ treatment.

. Placement of non-treatable soil material in approved packaging for transport to a licensed landfill

facility, as required.
. Packaging and transport off site of sea-cans and/or miscellaneous items not required on site.
. Establishment of baseline soil and water quality:

- groundwater monitoring;

- surface water sampling; and

- shallow soil sampling.
2010

Summer (Year One)

. Ongoing treatment of soils within the treatment cell(s), if required.
. Dewater and backfill open excavations.

. Post Remediation Monitoring.

. Areas of focus for monitoring efforts:

- Tank Farm (700 m? to the north and west);
- Burn Pit (395 m° to the south and southeast); and

- Perimeter of Gravel Pad (60 m? northeast of Gravel Pad).
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) Monitoring tasks:

- groundwater monitoring;

surface water sampling;

shallow soil sampling; and

visual monitoring.

2011

Summer (Year Two)

) Post Remediation Monitoring:
- groundwater monitoring;
- surface water sampling;
- shallow soil sampling; and
- visual monitoring.

o Ongoing treatment, if necessary.

2012

Summer (Year Three)

o Post Remediation Monitoring (if treatment continued into 2011):

- groundwater monitoring; and

- shallow soil sampling.

2013

Summer (Year Four)

o Post Remediation Monitoring
- visual monitoring.

2014

Summer (Year Five)

) Post Remediation Monitoring:
- groundwater monitoring;
- surface water sampling;
- shallow soil sampling; and

- visual monitoring.
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Undetermined Date

Abandonment and Restoration Activities.
As outlined in 2006 Interim Abandonment and Restoration Plan (Sections 7.3 and 7.5).
. Reclamation Tasks:

- selective grading to match site topography;

- rip area to loosen compacted soil and scarify with machinery to enhance micro-topography
for vegetation;

- cover with a thin lift of natural alluvial soils to match the surrounding soil conditions; and
- re-vegetate site with an appropriate mixture of native plant species as regulations dictate.

Abandonment of the facility is not planned for the immediate future and as such no timeline can be
provided for associated abandonment activities.

It is understood that, updates to the Abandonment and Restoration Plan, including the Progressive
Reclamation Schedule may be required in one or more of the following circumstances:

. the facility activities lead to expansion that hasn’t been contemplated in the existing Plan;
. there is a change (or proposed change) in reclamation procedures; and/or
. there are unforeseen or significant hazards as well as operational changes identified.

As such, Abandonment and Reclamation/Closure plans may be updated where and when required,
subject to regulatory review and consent.

7.4 Decommissioning and Dismantling Activities

An up-to-date audit of the materials and structures in the storage area of the site will be completed prior to
implementing decommissioning activities to ensure an accurate inventory. This ensures that
decommissioning is completed in a safe manner and that appropriate measures are implemented to deal
with the materials that are present at that time.

In general, efforts will be made to re-use and recycle materials where practical. At this point, it is
reasonable to plan for the following program:

a) Drilling materials such as pipes that are still in operable condition would be sold for subsequent
re-use in exploration or production projects being completed in the area. Worn materials or drilling
materials that are no longer functional would be recycled or disposed.

b) Fuels would be removed from their storage facilities and beneficially reused locally. Fuel storage
tanks would be reused or recycled.
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c) Miscellaneous construction materials remaining on the site likely have adequate function for
beneficial reuse in the local market place. It is assumed that these materials would either be
recycled or disposed locally in a municipal landfill.

d) The current camp support facilities would have little salvage value given their age and present
condition. It is reasonable to assume that a survey would be completed to identify any potentially
hazardous materials such as mercury switches, asbestos, and lead paints. These materials would
be removed, if present. Given the age of the camp (1985), there is low risk of these materials being
present. The remaining facilities would be removed and either partially recycled or disposed of at a
local municipal landfill. Based on the results of the Phase | assessment, no significant quantities of
potentially hazardous materials are suspected to be present.

e) Miscellaneous metals and piping would be segregated from the facilities and recycled or disposed.
It is possible that a small portion of the metals will be in sufficiently good condition for re-use in the
Arctic.

The primary costs associated with the site decommissioning and dismantling phase would be associated
with the physical dismantling in such a remote location, as well as transportation of materials either south,
or to an alternate location in the Arctic.

7.5 Additional Remediation Activities

It is anticipated that remediation of areas of impacted soil identified by ESAs conducted to date (see
Section 7.2) will have been undertaken before the final restoration of the site. However, other remediation
requirements may be present which will need to be addressed at the time of final site restoration. The
remediation strategy for any such requirements will be based on the type and location of contamination,
and is likely to follow the same general principles as outlined in Section 7.2.

7.6 Reclamation and Re-Vegetation Activities

7.6.1 Reclamation Activities

Reclamation activities will focus on returning the site to a condition that will be compatible with that of the
surrounding undisturbed land.

The Reclamation Plan involves leaving the current urethane and gravel layers of the base pad in place.
Removing the liner may result in deeper penetration of contaminants into soils and groundwater due to
removal of the impermeable layer and/or deepening the active zone and allowing for an increased area for
contaminant migration. Complete breakdown of Urethane Foam into soluble components proceeds very
slowly and therefore it is unlikely that products deleterious to the environment would be released into the
soil or groundwater at significant rates (EPS 1977). Freeze-thaw cycles and exposure to the elements are
probably the largest contributors to urethane degradation.

Permanent and complete removal of these layers (urethane and gravel) would expose the pre-camp
natural surface, which has experienced subsidence due to static loading and melting caused by the site
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base. The exposed surface and lack of an insulative vegetation layer would likely lead to ground thawing
resulting in landscape subsidence and depression. The potential for landscape depression, coupled with
soil compaction issues and elevated ground temperatures caused by increased solar radiation influences,
give rise to the possibility of substantial site ponding. If base materials are left in place, topography of the
site will remain relatively unchanged. Reclamation focus would be on re-vegetation of the site. A summary
of the Reclamation Plan consists of:

. localized grading activities to match site topography;

. rip area to loosen compacted soil and scarify with machinery to enhance micro-topography for
vegetation;

o cover with a thin lift of natural alluvial soils (obtained from local source such as Inuvik) to match the

surrounding soil conditions; and
. re-vegetate site with an appropriate mixture of native non-invasive plant species.

The deposition of up to a 0.40 m lift of natural alluvial soils (sourced from area borrow locations) will be

required to foster the initial and future floral performance by supplying a more amenable substrate for the
vegetation root systems. The nutrient rich alluvial soils, in comparison to amended gravel of the site pad,
are expected to be favourable to initial plant development and increase the success rate of revegetation.

Studies have been conducted at sites along the Mackenzie River and in the Mackenzie Delta regarding
vegetation reclamation requirements and associated rooting depths (Bates 2006, and USDA 2008). The
reclamation strategy for the Camp Farewell site would likely involve the following species:

Table E Species Used in Reclamation in the Mackenzie Delta’

Scientific Name Common Name Rooting Depth?
Agropyron trachycaulum Slender wheat grass 0.40m
Agropyron violaceum Broad-glumed wheat grass n/a

Agrostis scabra Rough hair grass 0.76 m (30 inches)
Alopecurus arundinacea Creeping foxtail n/a

Arctagrostis arundinacea Polar grass n/a
Calamagrostis canadensis Bluejoint 0.40m
Deschampsia beringenis Bering hair grass 0.40m
Deschampsia cespitosa Tufted hair grass 0.40m

Festuca ovina Sheep fescue 0.25m

Festuca saximontana Rocky Mountain fescue 0.25m

Poa alpina Alpine bluegrass 0.25m

Notes: ' Bates 2006, 2 USDA 2008, n/a not available
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Given the relative scarcity of gravel materials in the region and the likelihood of requiring backfill material
during the reclamation phase, partial removal of gravel from the pad may be necessary. In such an event,
clean gravel fill may be removed in limited quantities from the surface of the gravel pad. The possible
reduction in depth of the gravel pad would be taken into consideration to ensure that the integrity of the
permafrost below is maintained. Prior to the inception of end-of-life reclamation the impact of
ground/gravel cover removal on permafrost integrity will be more thoroughly investigated.

7.6.2 Re-Vegetation

A native seed mixture combined with amendments (e.g. fertilizer) is proposed for the site. The final seed
mix and application rate will be developed with input from reclamation specialists and regulators including
the local Government Land Use Inspector. The objectives of the seed mix are to:

. stabilize site soils;

) provide habitat equivalent to the surrounding landscape;

allow the for natural succession of vegetation and minimize maintenance; and

) utilize a seed mixture compatible with the local vegetation.

7.6.3 Monitoring Programs

Vegetation/Reclamation Monitoring

The site will be assessed for reclamation success, on an annual basis for the first five years following
remediation, restoration and abandonment activities, until vegetation is established. The progress and
extent of growth of all desirable and non-desirable species will be identified and documented. Any unusual
soil conditions, such as erosion, bare areas, etc., would be identified and addressed. Maintenance would
be undertaken as required, until reclamation is accepted as complete and sustainable by relevant
regulatory bodies.
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8. CLOSURE

We trust that this report satisfies your current requirements and provides suitable documentation for
your records. If you have any questions or require further details, please contact the undersigned at
any time.

Report Prepared by
WorleyParsons Komex

am&m

Cohl Robertson, B.Sc., P.Ag. (AB), CEPIT Aaron Jacobson, B.Sc., (Hons), Geol. I.T.
Staff Environmental Scientist Environmental Smentlst

¢

Senior Review by

Global Lead - Environment
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2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Physical Salinity / Sodicity Sulphur Hydrocarbons
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(m) (d-m-y) (%) (%) (%) (%) (units) (tons/ac) (us/cm) (units) (ratio) (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Yes/No)
NWT Industrial, Coarse surface 4,000 6-8 12 5 0.8 20 20 330 760 1,700 3,300
NWT Residential/Parkland Coarse Surface 2,000 6-8 5 0.5 0.8 1.2 1 130 150 400 2,800
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int. <10 176 3,127 2,061
N
Background
S06-1 (0.0-0.20) 03-Aug-06 66.5 7 58 34 Silt Loam - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 64 1,150 585 4,900 NO
(0.20-0.40) 03-Aug-06 68.5 23 57 20 Silt Loam <0.1 251 6.7 0.6 180 30 15 <10 102 - <5 14 17 <10 1,100 | <0.0050 <0.020 <0.010  <0.045 <10 164 2,850 1,880 12,000 NO
S06-2 (0.0-0.20) 03-Aug-06 812 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 89 1,760 975 5,300 NO
(0.20-0.40) 03-Aug-06 69.9 5 66 30 Organic - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 91 1,580 1,020 4,700 NO
P06-1 (0.85-1.35) 05-Aug-06 172 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 <10 <10 <10 YES
P06-2 (0.15-0.35) 06-Aug-06 464 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 64 1,000 614 4,700 NO
S06-9 (0.15-0.45) 04-Aug-06 14.1 - <0.1 1,370 7.9 3.8 34 31 75 <10 367 <10 329 8 93 187 <200 84 <0.0050 <0.020 <0.010  <0.045 <10 <10 47 31 YES
(0.45-0.65) 04-Aug-06 179 - - - - - - - - - - - - - - -
S06-10 (0.15-0.45) 04-Aug-06 552 - - <0.1 1,120 6.7 1 160 87 44 <10 130 <10 177 29 41 278 <0.0050 <0.020 <0.010  <0.045 16 147 1,460 1,020 6,600 NO
S06-11 (0.0-0.15) 04-Aug-06 64.1 - <0.1 1,630 7.6 5 260 55 147 <10 576 <10 278 17 166 94 <200 1,590 | <0.0050 <0.020 <0.010  <0.045 12 54 744 661 3,200 NO
(0.15-0.45) 04-Aug-06 - - - - - - - - - - - - - - -
S06-12 (0-0.15) 04-Aug-06 548 - - - - - - - - - - - - - - -
(0.15-0.45) 04-Aug-06 18 5 11 84 Loamy Sand - - - - - - - - - - - - -
S06-43 (0.2-0.9) 07-Aug-06 53 - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.020 <10 29 86 32 YES
S06-55 (0.2-0.6) 11-Aug-06 526 - - <0.1 459 6.6 0.7 100 37 10 <10 82 - 54 16 21 90 <200 717 <0.0050 <0.020 <0.010  <0.040 128 1,740 1,770 861 6,500 NO
S06-56 (0.2-0.5) 11-Aug-06 6.7 - <0.1 1,230 4.6 19 56 50 <10 725 - 273 9 142 158 <200 1,360 | <0.0050  0.077 <0.010 0.26 293 3,460 356 88 YES
S06-62 (0.15-0.63) 14-Sep-06 66 - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 18 883 1520 685 6300 NO
P06-3 (0.7-0.85) 06-Aug-06 8 - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 <10 <10 <10 YES
Historical Tank Spill Area
S06-14 (0-0.2) 04-Aug-06 336 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 <10 116 841 520 3,000 NO
S06-15 (0.2-0.42) 04-Aug-06 445 - - - - - - - - - - - - - - <0.0050  0.068 0.05 0.095 16 292 3,470 2,100 12,000 NO
S06-16 (0.20-0.44) 04-Aug-06 703 - - - - - - - - - - - - - - <0.0050 0.22 <0.010  <0.020 19 441 5,710 2,810 NO
S06-17 (0.2-0.46) 04-Aug-06 314 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.045 11 170 1,820 1,380 6,100 NO
S06-19 (0.20-0.60) 04-Aug-06 5 - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.020 <10 16 37 12 -
S06-20 (0.2-0.6) 04-Aug-06 425 - - - - - - - - - - - - - - 0.021 0.35 0.42 5.6 140 608 1,490 1,190 5,200 NO
S06-23 (0.15-0.45) 07-Aug-06 5.4 - - - - - - - - - - - - - <0.0050 <0.020 <0.010 _ <0.045 59 52 YES
(0.45-0.75) 07-Aug-06 65 - - - <0.0050  0.087 0.095 109 63 YES
(0.75-1.15) 07-Aug-06 58.1 - - - - - - - - - - - - - <0.0050 3.7 0.062 0.58 88 24,000 NO
(1.15-1.35) 07-Aug-06 57.4 - - - - - - - - - - - - - - <0.0050 2.6 <0.010  <0.045 27 13,000 NO
S06-27 (0.2-0.5) 06-Aug-06 356 - - - - - - - - - - - - - - <0.0050 <0.020 <0.010  <0.020 <10 26 503 394 YES
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WorleyParsons Komex

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Table 1

Physical Salinity / Sodicity Sulphur Hydrocarbons
2 =
= = <) 3
E g 3 S
g c = ©
- o o = 2] )
g £ s - 2 3 ) 0 £
b= ° g S ) ) ) T T
5 3 2 g = s 8 e . g 2 = 9 S g 5 > 2
£ < [ = < 5 3] 5] 3 I 3 ¥ s 2 ? = o N = S S S S g 2
@ 5 o © £ = o o 2 2 < © © ° 2 5 5 2 o 5 & - = - < z 3
[a) = 5 o S S o o e e o o o o e = < [ ] E=] c w w w w <
= ] o 2 - e g 2 = S S S El El S S S S El =Y =Y N S B © O I3} I3} I3} 8 Q
. . <} K] = ® > > > > > > > > =] =] 35 < = N
Sampling Location b 8 S © & & e £ i s bt & b b 3 3 T b b b 3 a @ @ e i =2 z z z z I &
(m) (d-m-y) (%) (%) (%) (%) (units) (tons/ac) (us/cm) (units) (ratio) (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Yes/No)
NWT Industrial, Coarse surface 4,000 6-8 12 5 0.8 20 20 330 760 1,700 3,300
NWT Residential/Parkland Coarse Surface 2,000 6-8 5 0.5 0.8 1.2 1 130 150 400 2,800
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int. <10 176 3,127 2,061
Historical Tank Spill Area continued
(0.2-0.7) 06-Aug-06 207 - - e <0.0050 <0.020 <0.010  <0.020 <10 15 241 183 YES
S06-29 (0.2:0.7) 06-Aug-06 336 - - - <0.1 491 7.1 0.8 82 70 20 <10 280 <10 <5 32 33 15 521 | <0.0050 <0.020  <0.010  <0.045 <10 48 647 377 YES
S06-30 (0.2-0.76) 06-Aug-06 488 - - e <0.1 473 6.7 09 120 67 12 <10 171 <10 <5 30 36 48 736 | <0.0050 <0.020  <0.010  <0.045 <10 106 1,490 935 NO
S06-37 (0.5-0.7) 07-Aug-06 6 <0.0050 <0.020 <0.010 <0.045 <10 176 112 <10 YES
(0.7-1.0) 07-Aug-06 555 - e e 0034 [EEEM <0010 029 16 300 2,090 1,010 9,100 NO
(1.0-1.3) 07-Aug-06 21.7 5 16 80 Loamy Sand - - - - - - - - - - - - -
S06-38 (0-0.35) 07-Aug-06 65 - - e <0.0050 <0.020 <0.010  <0.045 <10 <10 12 53 YES
(0.35-0.55) 07-Aug-06 323 - e e 0.015 0.035 0.25 <10 60 657 394 2,900 NO
S06-39 (0.65-0.95) 07-Aug-06 445 13 45 42 Loam <0.0050 <0.010  <0.045 <10 152 2,080 1,010 9,000 NO
(0.95-1.4) 07-Aug-06 14 6 7 87  LoamySand <0.0050 0.1 <0.010 <0.045 <10 <10 25 99 YES
S06-40 (0.15-0.5) 07-Aug-06 64 - - e <0.0050 0.037  <0.010 <0.045 <10 92 205 45 YES
(0.50.7) 07-Aug-06 3y A — <0.0050  0.24 0.033 0.2 28 787 754 36 YES
S06-41 (0.15-0.6) 07-Aug-06 X T — <0.0050 <0.020 <0.010 <0.045 <10 <10 25 16 YES
(0.95-1.4) 07-Aug-06 174 - <0.0050  0.11 <0.010 <0.045 <10 <10 83 52 YES
S06-44 (0-0.15) 07-Aug-06 589 - - - <0.0050  0.21 <0.010 059 34 1,330 6,890 3,810 [EPXRN NO
(0.15-0.5) 07-Aug-06 606 - - - <0.0050 <0.010  <0.045 37 550 9,490 6,320 [EETA] NO
S06-52 (0.5-1.0) 09-Aug-06 109 - - <0.1 394 7.4 0.6 30 57 16 <10 247 6 18 22 74 288 | <0.0050 <0.020 <0.010 <0.040 <10 12 109 54 YES
S06-64 (0.0-0.15) 14-Sep-06 586 - - - <0.0050 <0.020 <0.010  <0.040 16 56 576 209 YES
(0.15-0.33) 14-Sep-06 624 - - - <0.0050 <0.020 <0.010  <0.040 <10 47 919 421 3900 NO
S06-65 (0.15-0.39) 14-Sep-06 633 - - - <0.0050 <0.020 <0.010  <0.040 60 148 1820 968 6800 NO
S06-66 (0.15-0.58) 14-Sep-06 653 - - - <0.0050 054  <0.010  <0.040 195 343 5290 2810 EREXIN NO
S06-67 (0.00-0.15) 14-Sep-06 572 - e <0.0050 <0.020 <0.010  <0.040 16 173 943 231 YES
(0.15-0.47) 14-Sep-06 L I <0.0050 <0.020 <0.010  <0.040 47 53 523 421 1900 NO
P06-6 (0.15-0.3) 06-Aug-06 482 -~ - <0.0050 <0.020 <0.010  <0.020 <10 21 323 211 YES
(0.5-1.1) 06-Aug-06 211 - - e <0.0050 <0.020 <0.010 <0.045 <10 27 276 201 YES
(1.1-1.25) 06-Aug-06 148 7 11 82  Loamy Sand <0.0050 <0.020 <0.010 <0.045 <10 <10 76 79 YES
P06-7 (0.15-0.45) 07-Aug-06 541 - e e <0.0050  0.071 0.31 14 79 1,520 986 6,200 NO
S06-3 (0.0-0.20) 03-Aug-06 61 - - 1,630
(0.20-0.40) 03-Aug-06 51 - 757
(0.40-0.60) 03-Aug-06 <0.1 286 7 1.4 17 15 22 <10 53 12 6 26 40
S06-4 (0-0.20) 04-Aug-06 53 - - - 24 <200 246
S06-5 (0.2-0.4) 04-Aug-06 5 25 <200 397
S06-6 (0.2-0.40) 04-Aug-06 54 - 22 <200 645 | <0.0050 <0.020 <0.010  <0.045 <10 53 I 184 YES
S06-7 (0.2-0.5) 06-Aug-06 X T — <0.1 208 7.9 <01 23 30 <10 <10 148 <10 9 6 <10 27 311
S06-8 (0.2-0.5) 07-Aug-06 XS — 491 | <0.0050 <0.020 <0.010 <0.045 <10
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resources & energy

WorleyParsons Komex

Table 1

2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Physical Salinity / Sodicity Sulphur Hydrocarbons
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Sampling Location b 8 S © & & e £ i s bt & b b 3 3 T b b b 3 a @ @ e i =2 z z z z I &
(m) (d-m-y) (%) (%) (%) (%) (units) (tons/ac) (us/cm) (units) (ratio) (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Yes/No)
NWT Industrial, Coarse surface 4,000 6-8 12 5 0.8 20 20 330 760 1,700 3,300
NWT Residential/Parkland Coarse Surface 2,000 6-8 5 0.5 0.8 1.2 1 130 150 400 2,800
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int. <10 176 3,127 2,061
Gravel Pad continued
(0.6-0.95) 09-Aug-06 471 - - - <0.1 394 6.4 <01 180 22 14 <10 29 57 8 <10 109
(0.9-1.4) 09-Aug-06 <0.1 382 7.6 0.7 27 65 20 <10 1,370 51 14 23 23
(1.4-1.8) 09-Aug-06 13.3 - <0.1 457 75 0.7 23 67 33 <10 907 - 41 15 25 21 <0.0050 <0.020 <0.010 <0.040 <10 <10 <10 <10 YES
S06-46 (0.2-0.6) 09-Aug-06 <0.1 261 7.4 1.3 16 13 28 <10 75 <5 7 24 30
S06-63 (0.1-0.2) 14-Sep-06 <0.1 570 8.76 21 295 19 <5 <2 487 <2 141 4 39 51
(0.2-0.3) 14-Sep-06 67 - e - <0.1 4,890 12.3 2 421 333 913 434 <2 9 592 <1 131 16
S06-68 (0.2-1.0) 14-Sep-06 67 - e - <0.1 650 HIEE 15 225 60 18 97 283 <10 67 9 45 178
Fuel Storage Tank Area (South of Tank Farm)
S06-34 (0.2-0.5) 07-Aug-06 4.4 - <0.1 219 7.2 0.9 17 20 <10 <10 137 <10 7 10 20 24 155 0.23 B3 5.6 180 697 812 522 38 YES
S06-35 (0.2-0.5) 07-Aug-06 48 - - <0.0050 0.027  <0.010  <0.045 <10 <10 21 15 YES
S06-36 (0-0.2) 07-Aug-06 77— - <0.0050 <0.020 <0.010  <0.045 <10 48 142 39 YES
S06-42 (0-0.2) 07-Aug-06 125 - 1,080 | <0.0050 <0.020 <0.010  <0.045 <10 78 743 130 YES
Day Tank Area
S06-47 (0.6-0.75) 09-Aug-06 498 - <0.0050 <0.020 <0.010  <0.040 <10 60 777 424 1,400 NO
S06-48 (0.2-0.65) 09-Aug-06 55 o - - <0.0050 <0.020 <0.010  <0.040 19 306 20 YES
(0.65-1.0) 09-Aug-06 343 - - - - - 150 - - - - - - - - - 827 <0.0050 <0.020 <0.010  <0.040 <10 129 708 415 1,600 NO
S06-49 (0.85-1.05) 09-Aug-06 68 - - - <0.0050 <0.020 <0.010  <0.040 <10 71 813 508 3,100 NO
S06-50 (03-0.85) 09-Aug-06 31 - e <0.0050 <0.020 <0.010  <0.040 <10 13 <10 <10 YES
(0.85-1.05) 09-Aug-06 361 - - - <0.0050 <0.020 <0.010  <0.040 <10 62 889 603 1,900 NO
Heating Oil AST / Fuel Trailer
S06-60 (0.35-0.65) 11-Aug-06 626 - - - <0.0050 054  <0.010  <0.040 <10 92 986 610 YES
S06-61 (0.2-0.7) 11-Aug-06 M1 - - - <0.0050 <0.020 <0.010  <0.040 <10 11 36 44 YES
(0.7-1.2) 11-Aug-06 347 o~ <0.0050 <0.020 <0.010  0.093 30 1,920 1,120 7,500 NO
NE Perimeter of Gravel Pad
S06-31 (0-0.2) 07-Aug-06 54 e <0.0050 <0.020 <0.010  <0.045 <10 250 3,540 PRl 16,000 NO
S06-32 (0.2-0.5) 07-Aug-06 272 o~ e <0.0050 <0.020 <0.010  <0.045 32 138 2,120 1,520 9,100 NO
S06-33 (0.2-0.5) 07-Aug-06 594 -~ - - <0.0050 <0.020 <0.010  <0.045 13 92 1,740 1,150 7,200 NO
S06-57 (0.0-0.15) 14-Sep-06 662 - - - <0.0050 <0.020 <0.010  <0.040 11 110 1,500 666 YES
(0.15-0.56) 14-Sep-06 725 - e e <0.0050 <0.010  <0.040 <10 237 5,630 2440 PRI NO
S06-58 (0.2-0.35) 11-Aug-06 367 - - - <0.0050 <0.020 <0.010  <0.040 <10 135 1,580 874 6,100 NO
East Perimeter of Gravel Pad
S06-53 (0-0.2) 09-Aug-06 72— <0.0050 <0.020 <0.010  <0.040 <10 13 120 41 YES
S06-54 (0.2-0.4) 09-Aug-06 71— - <0.0050 <0.020  0.033 0.2 111 90 87 27 YES
South Perimeter of Gravel Pad
P06-4 (0.65-0.85) 06-Aug-06 M7 - - <0.1 524 7.1 0.7 140 68 14 <10 <5 32 27 89 909
(1.6-2.0) 06-Aug-06 19.1 - <0.1 711 7.3 0.7 28 81 84 <10 - - 7 31 28 48 <0.0050 <0.020 <0.010 <0.045 <10 <10 <10 <10 YES
P06-5 (0-0.15) 06-Aug-06 21 - e <0.0050 <0.020 <0.010  <0.045 <10 11 341 74 YES
(0.5-1.0) 06-Aug-06 184 - <0.0050 <0.020 <0.010  <0.045 <10 <10 <10 <10 YES
NOTES: 1. —--in guideline row(s) denotes no criteria for that parameter.
2. ---in detail data row(s) denotes parameter not analyzed.
_3. Denotes values exceeding NWT Industrial coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),
the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.
_4. Denotes values exceeding NWT Residential/Parkland coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),

the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.
_5. For organic rich soils only, denotes PHCs F2 - F4 values exceeding the upper limit of the 95% confidence interval of established background hydrocarbon ranges
* Barium and extractable barium concentrations have been compared to AENV (2004) Natural Area and / or Industrial soil quality guidelines for Barite
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WorleyParsons Komex Table 1

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited

PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Metals

Hex Chromium
Magnesium
Lead
Potassium
Lithium:D
Manganese
Sodium
Mercury
Molybdenum
Nickel
Phosphorus
Phosphorus:D
Selenium
Silver
Strontium

Hot Water Soluble Boron
ron

Soil Depth
Date
Aluminum
Antimony
Arsenic
Barium*
Barium:E*
Beryllium
Bismuth
Bromide
Cadmium
Calcium
Chromium
Cobalt
Copper
Fluoride

Sampling Location

(d-m-y) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
NWT Industrial, Coarse surface 40 12 41,000 440 8 22 87 300 91 1.4 600 50 40 50 3.9 40

E

NWT Residential/Parkland Coarse Surface 20 12 3,300 260 4 10 64 50 63 0.4 140 6.6 10 50 1 20

Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int.
N

Background

S06-1 (0.0-0.20) 03-Aug-06 - -
(0.20-0.40) 03-Aug-06 4,030 <2 4 206 63 0.3 <10 0.6 0.5 11,600 7 6.1 6 <0.3 13,000 1,640 <10 184

S06-2 (0.0-0.20) 03-Aug-06
(0.20-0.40) 03-Aug-06

PO6-1 (0.85-1.35) 05-Aug-06
P06-2 (0.15-0.35) 06-Aug-06

Burn Pit Area

S06-9 (0.15-0.45) 04-Aug-06 3 84.3 35 <0.1 <0.1 <0.2 5 0.7 <2 167 <0.3 <10 <0.05 <0.5 <4 <0.5

S06-10 (0.15-0.45) 04-Aug-06

S06-11 (0.0-0.15) 04-Aug-06 2 361 30 0.2 1.3 <0.2 5 0.7 6 131 <0.3 <10 <0.05 1.1 8 0.7
(0.15-0.45) 04-Aug-06

S06-12 (0-0.15) 04-Aug-06
(0.15-0.45) 04-Aug-06

S06-43 (0.2-0.9) 07-Aug-06
S06-55 (0.2-0.6) 11-Aug-06 3,500 <2 4 206 42 0.2 <10 0.8 <10 0.3 4,410 7 44 6 120 <0.3 5320 1,330 <10 732 438 227 58 0.06 <0.5 15 385 <0.5 <1 16.6
S06-56 (0.2-0.5) 11-Aug-06 4,280 <2 5 98 0.2 <10 22 <10 1.4 8,290 18 25 196 <0.3 14,500 1,090 1,970 2.7 473 935 <0.05 1.8 11 444 <0.5 <1 138
S06-62 (0.15-0.63) 14-Sep-06
P06-3 (0.7-0.85) 06-Aug-06

Historical Tank Spill Area

S06-14 (0-0.2) 04-Aug-06
S06-15 (0.2-0.42) 04-Aug-06
S06-16 (0.20-0.44) 04-Aug-06
S06-17 (0.2-0.46) 04-Aug-06
S06-19 (0.20-0.60) 04-Aug-06
S06-20 (0.2-0.6) 04-Aug-06

S06-23 (0.15-0.45) 07-Aug-06

(0.45-0.75) 07-Aug-06
(0.75-1.15) 07-Aug-06
(1.15-1.35) 07-Aug-06

S06-27 (0.2-0.5) 06-Aug-06
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WorleyParsons Komex Table 1

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited

PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Metals

Hot Water Soluble Boron
ron

Soil Depth
Date
Aluminum
Antimony
Arsenic
Barium*
Barium:E*
Beryllium
Bismuth
Bromide
Cadmium
Calcium
Chromium
Cobalt
Copper
Fluoride
Hex Chromium
Magnesium
Lead
Potassium
Lithium:D
Manganese
Sodium
Mercury
Molybdenum
Nickel
Phosphorus
Phosphorus:D
Selenium
Silver
Strontium

Sampling Location

(d-m-y) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
NWT Industrial, Coarse surface 40 12 41,000 440 8 22 87 300 91 1.4 600 50 40 50 3.9 40

E

NWT Residential/Parkland Coarse Surface 20 12 3,300 260 4 10 64 50 63 0.4 140 6.6 10 50 1 20

Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int.
|

Historical Tank Spill Area continued

(0.2-0.7) 06-Aug-06
S06-29 (0.2-0.7) 06-Aug-06 3,610 <2 4 198 39 0.2 <10 0.3 <02 10,000 6 43 4 <03 10,200 2,920 <10 262 45 75 102 <0.05 <05 15 443 <05 <1 27.8
S06-30 (0.2-0.76) 06-Aug-06 4,200 <2 4 220 83 0.2 <10 0.3 <02 11,500 7 5 4 <0.3 9190 4,210 <10 360 5.2 104 126 <0.05 <05 13 469 0.8 <1 27.9

S06-37 (0.50.7) 07-Aug-06
(0.7-1.0) 07-Aug-06
(1.0-1.3) 07-Aug-06

S06-38 (0-0.35) 07-Aug-06
(0.35-0.55) 07-Aug-06

S06-39 (0.65-0.95) 07-Aug-06
(0.95-1.4) 07-Aug-06

S06-40 (0.15-0.5) 07-Aug-06
(0.5-0.7) 07-Aug-06

S06-41 (0.15-0.6) 07-Aug-06
(0.95-1.4) 07-Aug-06

S06-44 (0-0.15) 07-Aug-06
(0.15-0.5) 07-Aug-06

S06-52 (0.5-1.0) 09-Aug-06 3,080 <2 6 100 16 0.2 <10 0.2 <0.2 12,000 6 2.9 4 <0.3 9,670 3,380 <10 347 5.7 155 53 <0.05 0.6 1" 487 <0.5 <1 34.3

S06-64 (0.0-0.15) 14-Sep-06

(0.15-0.33) 14-Sep-06
S06-65 (0.15-0.39) 14-Sep-06
S06-66 (0.15-0.58) 14-Sep-06
)
)

S06-67 (0.00-0.15
(0.15-0.47

P06-6 (0.15-0.3) 06-Aug-06
(0.5-1.1) 06-Aug-06
(1.1-1.25) 06-Aug-06

P06-7 (0.15-0.45) 07-Aug-06

S06-3 (0.0-0.20) 03-Aug-06 2,310 <2 6 5,040 44 0.2 <10 0.6 0.2 2,820 7 1.9 8 <0.3 6,860 879 36 443 2.3 223 <10 0.11 1 7 367 <0.5 <1 105
(0.20-0.40) 03-Aug-06 2,080 <2 6 2,660 33 0.2 <10 0.2 <0.2 1,320 6 1.6 5 <0.3 6,050 708 13 365 1.8 380 <10 0.06 0.6 6 274 <0.5 <1 61.4
(0.40-0.60) 03-Aug-06

S06-4 (0-0.20) 04-Aug-06 5 6 250 <03 15 0.1 <05 6 <05
S06-5 (0.2-0.4) 04-Aug-06 6 6 310 <03 16 0.05 06 11 <05
S06-6 (0.2-0.40) 04-Aug-06 5 1,910 46 0.2 03 <0.2 16 1.8 7 267 <03 17 0.09 <05 8 <05
3 5
5 5

14-Sep-06
14-Sep-06

S06-7 (0.2-0.5) 06-Aug-06 1,390 <2 1,050 40 0.2 <10 <0.1 <0.2 810 4 1.8 <0.3 3,840 382 10 234 0.9 1,710 <10 0.06 <0.5 7 314 <0.5 <1 37.7
S06-8 (0.2-0.5) 07-Aug-06 1,410 <2 603 21 0.2 <10 0.1 <0.2 1,070 4 1 <0.3 7,020 457 <10 196 1.3 584 32 0.06 0.5 6 289 <0.5 <1 22.8

10/30/2008 - 3:41 PM J:\52360000\52360300\tables\Abandoment Plan\S1-SEPT06-background - Chemical Parameters Page 5 of 9



WorleyParsons Komex Table 1

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited

PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Metals

Hot Water Soluble Boron
ron

Soil Depth
Date
Aluminum
Antimony
Arsenic
Barium*
Barium:E*
Beryllium
Bismuth
Bromide
Cadmium
Calcium
Chromium
Cobalt
Copper
Fluoride
Hex Chromium
Magnesium
Lead
Potassium
Lithium:D
Manganese
Sodium
Mercury
Molybdenum
Nickel
Phosphorus
Phosphorus:D
Selenium
Silver
Strontium

Sampling Location

(d-m-y) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg) (mg/kg)  (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
NWT Industrial, Coarse surface 40 12 41,000 440 8 22 87 300 91 1.4 600 50 40 50 3.9 40

E

NWT Residential/Parkland Coarse Surface 20 12 3,300 260 4 10 64 50 63 0.4 140 6.6 10 50 1 20

Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int.
|

Gravel Pad continued
(0.6-0.95) 09-Aug-06

S06-46 0.2-0.6) 09-Aug-06

(
(

S06-63 (0.1-0.2) 14-Sep-06 —
(0.2-0.3) 14-Sep-06 5100 <1 7 627 <0.4 6 0.4 56,900 5 7 <0.2 7710
(

S06-68 0.2-1.0) 14-Sep-06 2270 <1 7 749 <0.4 <2 0.2 9,550 57 6 5 <0.2 7920 847 8 692 <10 615 75

Fuel Storage Tank Area (South of Tank Farm)

S06-34 (0.2-0.5) 07-Aug-06 1,480 <2 4 416 22 0.2 <10 0.1 <0.2 692 5 08 5 <03 4,300 455 <10 172 1.5 118 20 <005 <05 4 197 <05 <1 16.9
S06-35 (0.2-0.5) 07-Aug-06
S06-36 (0-0.2) 07-Aug-06
S06-42 (0-0.2) 07-Aug-06 2,000 <2 5 0.2 <10 0.1 <0.2 1,530 5 1.6 6 <03 5,790 622 <10 229 22 169 31 0.06 <05 7 300 <05 <1 35.8

Day Tank Area

S06-47 (0.6-0.75) 09-Aug-06

S06-48 (0.2-0.65) 09-Aug-06 - - - — -
(0.65-1.0) 09-Aug-06 4,410 <2 4 303 0.3 <10 1.3 <0.2 10,600 8 4.9 7 <0.3 10,800 2,450 <10 318 6 134 60 <0.05 0.6 17 639 <0.5 <1 26.6

S06-49 (0.85-1.05) 09-Aug-06

S06-50 (03-0.85) 09-Aug-06
(0.85-1.05) 09-Aug-06

Heating Oil AST / Fuel Trailer

S06-60 (0.35-0.65) 11-Aug-06

S06-61 (0.2-0.7) 11-Aug-06
0.7-1.2) 11-Aug-06

NE Perimeter of Gravel Pad

S06-31 (0-0.2) 07-Aug-06
S06-32 (0.2-0.5) 07-Aug-06
S06-33 (0.2-0.5) 07-Aug-06

S06-57 (0.0-0.15) 14-Sep-06
(0.15-0.56) 14-Sep-06

S06-58 (0.2-0.35) 11-Aug-06

East Perimeter of Gravel Pad

S06-53 (0-0.2) 09-Aug-06
S06-54 (0.2-0.4) 09-Aug-06

South Perimeter of Gravel Pad
P06-4 (0.65-0.85) 06-Aug-06 3,210 <2 4 225 18 0.2 <10 0.2 <0.2 14,500 6 4.2 6 <0.3 8,820 3,540 <10 301 4.5 120 109 <0.05 0.6 14 596 0.6 <1 29.3

P06-5 (0-0.15) 06-Aug-06
(0.5-1.0) 06-Aug-06

NOTES: --in guideline row(s) denotes no criteria for that parameter.
. --in detail data row(s) denotes parameter not analyzed.
Denotes values exceeding NWT Industrial coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),
the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.
4. Denotes values exceeding NWT Residential/Parkland coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),
the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.
_5. For organic rich soils only, denotes PHCs F2 - F4 values exceeding the upper limit of the 95% confidence interval of established background hydrocarbon ranges
* Barium and extractable barium concentrations have been compared to AENV (2004) Natural Area and / or Industrial soil quality guidelines for Barite

W N e
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10/30/2008 - 3:41 PM

WorleyParsons Komex

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Table 1

Metals (Cont.) PAHs
@ 2
=
Q o = = < < S
8 © 8 @ g z € E 2
£ ° c i c o o IS < 5
Z 2 S £ g 3 2 5 g ) 3 © 2
< o > o < > = = E] = S o c 3]
£ £ £ < £ £ 5 i iy g < = o g £ o g k3 £
= c < A A = £ 3 T =]
13 E E 5 2 2 Z g g g s s 1 1 K 2 8 g & g £ 5 o
- © = c c 5} o o 5] c c c N N N N N > ] 5 5 S S c o
) . 3 3 g £ £ g 5 £ £ = 8 8 £ s s 5 5 5 < 2 3 3 S g 2 s,
Sampling Location 9] a [ = [ ) > N N & < < < ) ) ) ) ) o a [ [ £ z o a
(m) (d-m-y) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NWT Industrial, Coarse surface 1 300 130 360 10 10 10 22 50 100
NWT Residential/Parkland Coarse Surface 1 50 130 200 1 1 1 0.6 5 10
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int
N
Background
S06-1 (0.0-0.20) 03-Aug-06 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
(0.20-0.40) 03-Aug-06 <1 <2 24.9 0.5 14 13 1
S06-2 (0.0-0.20) 03-Aug-06
(0.20-0.40) 03-Aug-06
P06-1 (0.85-1.35) 05-Aug-06
P06-2 (0.15-0.35) 06-Aug-06
S06-9 (0.15-0.45) 04-Aug-06 <1 - - 1 11 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
(0.45-0.65) 04-Aug-06 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S06-10 (0.15-0.45) 04-Aug-06 0.55 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S06-11 (0.0-0.15) 04-Aug-06 <1 - - 9 28 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
(0.15-0.45) 04-Aug-06
S06-12 (0-0.15) 04-Aug-06 — — — <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
(0.15-0.45) 04-Aug-06 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S06-43 (0.2-0.9) 07-Aug-06
S06-55 (0.2-0.6) 11-Aug-06 <1 <2 43 0.7 14 25 <1 3.9 0.1 <0.05 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.05
S06-56 (0.2-0.5) 11-Aug-06 <1 <2 71 0.4 15 218 1 <0.05 0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 0.05
S06-62 (0.15-0.63) 14-Sep-06
P06-3 (0.7-0.85) 06-Aug-06 - - - 0.46 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.25 <0.05
Historical Tank Spill Area
S06-14 (0-0.2) 04-Aug-06
S06-15 (0.2-0.42) 04-Aug-06
S06-16 (0.20-0.44) 04-Aug-06
S06-17 (0.2-0.46) 04-Aug-06
S06-19 (0.20-0.60) 04-Aug-06
S06-20 (0.2-0.6) 04-Aug-06
S06-23 (0.15-0.45) 07-Aug-06 - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.49 <0.05 <0.05 <0.05 1
(0.45-0.75) 07-Aug-06
(0.75-1.15) 07-Aug-06 - - - 11 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.32 <0.05 0.08
(1.15-1.35) 07-Aug-06
S06-27 (0.2-0.5) 06-Aug-06
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10/30/2008 - 3:41 PM

WorleyParsons Komex

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

Table 1

Metals (Cont.) PAHs
@ 2
s o)
: : .
2 o c = < = s
8 © 8 @ g z € E 2
£ ° c i c o o IS < 5
= c 2 S 2 3 Iy 5 A ) 3 ® 2
< o > o c > = = E] < S 3 c o
= £ £ c E E S g = =) < = o S < ° & %-s’ <
= £ = S 3 £
& E El 5 2 £ 2 g g 8 s s 1 1 < & g 8 5 E £ g o
- © = c 1= ] o o ] c c < N N N N N = ] 5 5 S < c ]
) ’ 3 3 g £ £ g S £ £ = 3 8 £ s s s s s = 2 3 3 S g 2 s,
Sampling Location 9] a [ = [ ) > N N & < < < ) ) ) ) ) o a [ [ £ z o a
(m) (d-m-y) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NWT Industrial, Coarse surface 1 300 130 360 10 10 10 22 50 100
NWT Residential/Parkland Coarse Surface 1 50 130 200 1 1 1 0.6 5 10
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int
Historical Tank Spill Area continued
(0.2-0.7) 06-Aug-06
S06-29 (0.2-0.7) 06-Aug-06 <1 <2 30.4 0.4 13 18 <1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S06-30 (0.2-0.76) 06-Aug-06 <1 <2 38.3 0.4 14 22 <1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S06-37 (0.5-0.7) 07-Aug-06
(0.7-1.0) 07-Aug-06
(1.0-1.3) 07-Aug-06
S06-38 (0-0.35) 07-Aug-06
(0.35-0.55) 07-Aug-06
S06-39 (0.65-0.95) 07-Aug-06
(0.95-1.4) 07-Aug-06
S06-40 (0.15-0.5) 07-Aug-06
(0.5-0.7) 07-Aug-06
S06-41 (0.15-0.6) 07-Aug-06
(0.95-1.4) 07-Aug-06
S06-44 (0-0.15) 07-Aug-06
(0.15-0.5) 07-Aug-06
S06-52 (0.5-1.0) 09-Aug-06 <1 <2 29.1 0.5 12 30 <1
S06-64 (0.0-0.15) 14-Sep-06
(0.15-0.33) 14-Sep-06
S06-65 (0.15-0.39) 14-Sep-06
S06-66 (0.15-0.58) 14-Sep-06
S06-67 (0.00-0.15) 14-Sep-06
(0.15-0.47) 14-Sep-06
P06-6 (0.15-0.3) 06-Aug-06
(0.5-1.1) 06-Aug-06
(1.1-1.25) 06-Aug-06
P06-7 (0.15-0.45) 07-Aug-06
Gravel Pad
S06-3 (0.0-0.20) 03-Aug-06 <1 <2 258 0.5 16 54 <1
(0.20-0.40) 03-Aug-06 <1 <2 23 0.4 15 23 <1
(0.40-0.60) 03-Aug-06
S06-4 (0-0.20) 04-Aug-06 <1 14 19
S06-5 (0.2-0.4) 04-Aug-06 <1 15 28
S06-6 (0.2-0.40) 04-Aug-06 <1 15 29
S06-7 (0.2-0.5) 06-Aug-06 <1 <2 18.8 0.3 10 14 <1
S06-8 (0.2-0.5) 07-Aug-06 <1 <2 9.6 0.4 9 15 <1
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10/30/2008 - 3:41 PM

resources & energy

2006 Soil Analytical Results

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

WorleyParsons Komex

Table 1

Metals (Cont.) PAHs
@ 2
s o)
K [} c 2 = = 2
< ® & o o 2 [ z 2
£ ° c i c o o IS < 5
Z 2 S £ g 3 2 5 g ) 3 © 2
< o > o c > = = S < S o c o
= c £ £ c E E S g = =) < = o S < ° & %-s’ <
o = = = =
13 E E 5 2 2 Z g g g s s 1 1 K 2 8 g & g £ 5 o
- o = c c I} o o 5} c c c N N N N N > ] 5 5 S < c ]
. ' 3 ke g c g g g c e = 8 8 E 5 5 5 5 5 £ 2 E} E} < g 2 s,
Sampling Location 9] a [ = e ) > ] N & < < < ) ) ) ) ) o a T T £ z o a
(m) (d-m-y) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NWT Industrial, Coarse surface 1 300 130 360 - - 10 10 10 22 50 100
NWT Residential/Parkland Coarse Surface 1 50 130 200 1 1 1 0.6 5 10
Background Chemistry (Organic rich soils, PHCs only) - 95% Conf. Int
Gravel Pad continued
(0.6-0.95) 09-Aug-06 <0.3 <1 <1 16 14
(0.9-1.4) 09-Aug-06
(1.4-1.8) 09-Aug-06
S06-46 (0.2-0.6) 09-Aug-06
S06-63 (0.1-0.2) 14-Sep-06
(0.2-0.3) 14-Sep-06 <0.3 <1 <1 25 35
S06-68 (0.2-1.0) 14-Sep-06 <0.3 <1 <1 14 26
Fuel Storage Tank Area (South of Tank Farm)
S06-34 (0.2-0.5) 07-Aug-06 <1 <2 11.2 0.3 10 13 <1
S06-35 (0.2-0.5) 07-Aug-06
S06-36 (0-0.2) 07-Aug-06
S06-42 (0-0.2) 07-Aug-06 <1 <2 17.9 0.3 10 22 <1
Day Tank Area
S06-47 (0.6-0.75) 09-Aug-06
S06-48 (0.2-0.65) 09-Aug-06
(0.65-1.0) 09-Aug-06 <1 <2 24.5 0.5 17 26 1
S06-49 (0.85-1.05) 09-Aug-06
S06-50 (03-0.85) 09-Aug-06
(0.85-1.05) 09-Aug-06
Heating Oil AST / Fuel Trailer
S06-60 (0.35-0.65) 11-Aug-06
S06-61 (0.2-0.7) 11-Aug-06
(0.7-1.2) 11-Aug-06
NE Perimeter of Gravel Pad
S06-31 (0-0.2) 07-Aug-06
S06-32 (0.2-0.5) 07-Aug-06
S06-33 (0.2-0.5) 07-Aug-06
S06-57 (0.0-0.15) 14-Sep-06
(0.15-0.56) 14-Sep-06
S06-58 (0.2-0.35) 11-Aug-06
East Perimeter of Gravel Pad
S06-53 (0-0.2) 09-Aug-06
S06-54 (0.2-0.4) 09-Aug-06
South Perimeter of Gravel Pad
P06-4 (0.65-0.85) 06-Aug-06 <1 <2 32.2 0.5 13 46 1
(1.6-2.0) 06-Aug-06
P06-5 (0-0.15) 06-Aug-06
(0.5-1.0) 06-Aug-06
NOTES: --in guideline row(s) denotes no criteria for that parameter.

a.

I

* Barium and extractable barium concentrations have been compared to AENV (2004) Natural Area and / or Industrial soil quality guidelines for Barite

---in detail data row(s) denotes parameter not analyzed.

Denotes values exceeding NWT Industrial coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),

the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.

Denotes values exceeding NWT Residential/Parkland coarse surface guidelines. For BTEX and PHC F1 parameters (all soils) and PHCs F2-F4 fractions (mineral soil only, see note 5),

the most conservative of the eco soil contact or protection of groundwater for aquatic life pathways have been used.
For organic rich soils only, denotes PHCs F2 - F4 values exceeding the upper limit of the 95% confidence interval of established background hydrocarbon ranges
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WorleyParsons Komex Table 2

resources & energy

Piezometer Installation Details, Datum/Groundwater Surface Elevations And Hydraulic Conductivities

CLIENT: Shell Canada
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

3 5 5 5 :
£ 0 2 L o £
o ] [} [} % 3] 2
N n 3 3 o 2] 7]
< () “ o ] &= € E)
o S a o c c <} 2 o
= 2 P S ° 5 > £ © =
g B~ [ g = o o = ] <]
2 = = 7} 2
o >V £ 5 2 o ) P 5 v
] K% z Q = o o o o 3 c L >
= wa o E 2 2 ° e 35 3 >
c €0 S~ a < < < < £ 5 <] k)
3 2a 29 ) a o o a a 3> 5 o
.- . [ ) L > = ] @ [ @ °a 3 £
Monitoring Station I ae 5 K 3 a a o a e T 5
(masl) (masl) (m) (mbgs) (mbgs) (d-m-y) (mbtoc) (mbgs) (mbgs) (masl) (m/s)
C52360300 - Water - Year 2006
P06-1 13.57 14.35 0.78 1.01 0.56-0.15  9-Aug-06 1.04 0.26 0.40 13.31 N/M Silt Loam
P06-2 12.56 13.36 0.80 1.10 0.65-0.24  9-Aug-06 1.14 0.34 0.35 12.22 N/M Silt Loam and Organic
P06-3 10.21 11.01 0.80 1.30 0.80-0.39  9-Aug-06 1.57 0.77 0.70 9.44 N/M Sandy Loam and Organic
P06-4 10.45 11.25 0.80 1.80 1.8-1.07 9-Aug-06 Dry Dry 2.00 Dry N/M Loamy Sand
P06-5 9.63 10.43 0.80 1.05 0.7-0.29 9-Aug-06 1.53 0.73 0.60 8.90 N/M Loamy Sand and Organic
P06-6 13.52 14.32 0.80 1.50 0.93-0.2 9-Aug-06 1.63 0.83 1.10 12.69 N/M Loamy Sand and Organic
P06-7 13.93 14.73 0.80 0.77 0.56-0.15  9-Aug-06 117 0.37 0.50 13.56 N/M Organic
NOTES: 1. Data may be entered to the nearest mm, but are reported above to the nearest cm.
Apparent rounding errors may occasionally occur in calculated fields (e.g., Groundwater Surface Elevation).
2. N/M - Denotes not measured.
3. masl - Denotes Metres Above Sea Level.
4. mbgs - Denotes metres below ground surface.
5. mbtoc - Denotes metres below top of PVC casing.
6. Piezometer survey elevation data taken on September 14, 2006 by Klohn Crippen Berger personnel
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WorleyParsons Komex Table 3

resources & energy

Water Quality: Field Measured Parameters

CLIENT: Shell Canada
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

¢ z Y
2 -2 £
3 g3 o g
o g T2 £
Monitoring Station S K] 288 z S
(d-m-y) (°C) (uS/cm) (units)
Surface Water
WS06-1 3-Aug-06 20.9 315 9.6 Surface water
WS06-2 3-Aug-06 222 869 7.65 Surface water
Piezometers
P06-1 9-Aug-06 9.4 615 6.97 Purged dry
P06-2 9-Aug-06 9.2 849 7.09 Purged dry
P06-3 9-Aug-06 9.8 2260 7.21 Purged dry
P06-4 9-Aug-06 - - -—- Dry
14-Sep-06 - - -—- Dry
P06-5 9-Aug-06 - - --- Dry
14-Sep-06 - - -—- Insufficient sample for field parameters
P06-6 9-Aug-06 10.0 1149 6.87 Purged, did not go dry
Duplicate 9-Aug-06 9.8 1084 7.01
P06-7 9-Aug-06 9.8 980 6.9 Purged dry
NOTES: 1. Electrical conductivity values standardized to 25°C.

2. --- Denotes parameter not measured.
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WorleyParsons Komex Table 4

resources & energy

Water Quality Analytical Results: Indicators, lons, Physical, Organic, and Nitrogen

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

PHYSICAL INDICATORS CATIONS, ANIONS & ION BALANCE NITROGEN PARAMETERS
of
¢ g g
o g 8 3 2 a ) p
@ e P a) a ? a E E a © © © o 3] 3
3 a P 2 3 g 2 2 5 2 < 3 i) o g z z g
S X X =} © a I = 1] 7] 15 a s 3 ksl T 2] 2] b4
itori T < = 5 < 2 ) 2 c @ 3 = 2 [ = m L4 o ¥
Monitoring I3 = = < S = c S ° = £ ] S E 9 S c e} o )
Station 8 2 z e e & & @ 2 = 8 = & 3 @ 8 T T ) z z z
(d-m-y) (us/cm) (units) (mg/L)  (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (balance)] (mg/L) (mg/L) (mg/L)
CCME Freshwater Aquatic Life, 1999 and updates 6.5-9 -—- -—- -—- -—- -—- 0.3 -—- -—- -—- -—- -—- -—- 0.06 13 -—-
———————————————————————————————
CCME Marine Life, 1999 and updates 7-87 -—- -—- -—- -—- -—- -—- -—- -—- -—- -—- -—- -—- 16 -—-
L}
C52360300 - Water - Year 2006
WS06-1 03-Aug-06 295 8.7 140 92 3 11 43 0.081 0.003 34.6 13.9 0.6 9.85 104 4 <1 0.1 1.09 <0.06 <0.2 <0.2
WS06-2 03-Aug-06 776 8.1 340 353 <1 50 <1 0.628" 0.003 74.8 38.1 9.9 455 430 <1 <1 0.1 1.08 <0.06 <0.2 <0.2
P06-1 09-Aug-06 540 7.8 310 261 <1 16 4 2.39" 1.51 744 30.3 5 23.3 318 <1 <1 0.2 1.29 <0.06 <0.2 <0.2
P06-2 09-Aug-06 809 7.8 520 441 <1 17 2 454" 0352 116 54.9 3.2 19.7 538 <1 <1 0.2 1.22 <0.06 <0.2 <0.2
P06-3 09-Aug-06| 2,560 8.1 450 669 <1 395 26 471" 0824 115 38.6 358 164 816 <1 <1 0.1 1.01 <0.06 <0.2 <0.2
P06-6 09-Aug-06| 1,210 7.8 730 707 <1 18 2 0.314" 2.01 175 715 21 19.1 862 <1 <1 0.1 1.06 <0.06 <0.2 <0.2
Duplicate 09-Aug-06 241 8.1 720 78 <1 16 2 0.09 1.82 171 721 14 18.5 95 <1 <1 0.1 7.46 <0.06 <0.2 <0.2
P06-7 09-Aug-06 945 7.8 550 520 <1 17 6 9.34" 1.29 130 55.9 3.6 255 634 <1 <1 0.2 1.15 <0.06 <0.2 <0.2
Trip Blank 09-Aug-06 1 5.8'2 <0.5 <1 <1 <1 <1 <0.006 <0.001| <0.05 <0.05 <0.2 <0.05 <1 <1 <1 <0.1 <0.06 <0.2 <0.2
NOTES: 1. -—-in guideline row(s) denotes no criteria for that parameter.
2. ---in detail data row(s) denotes parameter not analyzed.
3. Superscript * denotes values exceeding CCME Freshwater Aquatic Life, 1999 and updates
4. Superscript 2 denotes values exceeding CCME Marine Life, 99
4. CCME Aquatic Life (Marine or Freshwater) refers to

CCME Canadian Environmental Quiality Guidelines, 1999 and updates.

10/30/2008 - 3:42 PM J:\52360000\52360300\tables\Abandoment Plan\W3-AUG06-ks - Chemical Parameters Page 1 of 1



ki

WorleyParsons Komex Table 5

resources & en ergy

Water Quality Analytical Results: Dissolved Hydrocarbon

CLIENT: Shell Canada Limited

PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

BTEX SELECT HYDROCARBONS
M(;rtl;tt(i)élnng Date Benzene Toluene Ethylbenzene Xylenes-total PHC F; (Cg-Cy0) PHC F; (C6-C10)-BTEX PHC F (C510-Cue)
(d-m-y) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
CCME Freshwater Aquatic Life, 1999 and updates 0.37 0.002 0.09 - -
L. |
CCME Marine Aquatic Life, 1999 and updates 0.11 0.215 0.025 - -
C52360300 - Water - Year 2006
WS06-1 03-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1
WS06-2 03-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1
P06-1 09-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1
P06-2 09-Aug-06 <0.0005 0.0099 ' <0.0005 <0.001 <0.1 <0.1 <0.1
P06-3 09-Aug-06 0.0691 <0.0005 0.0452 0.149 0.959 0.695 1.9
14-Sep-06 0.0829 0.0007 0.10212 0.195 1.12 0.735 1.7

P06-5 14-Sep-06 <0.0004 <0.0004 <0.0004 <0.008 <0.1 <0.1 Insufficient Sample
P06-6 09-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1
(Duplicate) 09-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1
P06-7 09-Aug-06 <0.0005 <0.0005 <0.0005 0.008 <0.1 <0.1 0.4
Trip Blank 09-Aug-06 <0.0005 <0.0005 <0.0005 <0.001 <0.1 <0.1 <0.1

NOTES: . ---in guideline row(s) denotes no criteria for that parameter.

. Superscript * denotes values exceeding CCME Freshwater Aquatic Life
. Superscript 2 denotes values exceeding CCME Marine Aquatic Life

. CCME Aquatic Life (Marine or Freshwater) refers to

CCME Canadian Environmental Quiality Guidelines, 1999 and updates.

AWN P
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WorleyParsons Komex Table 6A

resources & energy

Water Quality Analytical Results: Dissolved Metals

CLIENT: Shell Canada
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

DISSOLVED METALS AND TRACE ELEMENTS SULPHUR
. 2 ;
a - [4) [a) [a) o
2 E £ o) 3 a 2 = é a s 2 5 E E |5 c
= c £ = = = = S [a)
Monitoring o 2 > £ s ° 8 2 S £ £ § 3 S 2 G g ° § s
- ] © [} 8 15} < S) = ) <} L <= = s £ = S £ = >
Station [a) [s4] [s3] [54) [s3] o o ] = = z o (7] %] [ [ > N N %]
(d-m-y) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mglL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
CCME Freshwater Aquatic Life, 1999 and updates 0.073 0.15 0.03
CCME Marine Life, 1999 and updates 57.5
L]}
C52360300 - Water - Year 2006
WS06-1 03-Aug-06 - <0.02 - - -
WS06-2 03-Aug-06 - <0.02 - - -
PO06-1 09-Aug-06 0.281 <0.001 <0.2 <0.05 <0.007 0.008  <0.02 <0.00005 <0.006 0.031 0.2 3.18 0.25 <0.04 0.01 <0.05 0.02 <0.005 3
P06-2 09-Aug-06 0.259 <0.001 <0.2 <0.05 <0.007  <0.005 <0.02 0.00006 <0.006 0.016 0.1 2.95 0.32 <0.04 0.007 <0.05 0.008 <0.005 3
P06-3 09-Aug-06 0.232 <0.001 <0.2 <0.05 <0.007  <0.005 0.03 <0.00005 <0.006 0.013 <0.1 5.03 0.66 <0.04 <0.006 <0.05 0.008 <0.005 10.8
P06-6 09-Aug-06 0.509 <0.001 <0.2 <0.05 <0.007 0.006  <0.02 0.00006 <0.006 0.048 <0.1 212 0.5 <0.04 0.008 <0.05 0.007 <0.005 2
Duplicate 09-Aug-06 0.485 <0.001 <0.2 <0.05 <0.007  <0.005 <0.02 0.00008 <0.006 0.047 0.1 1.78 0.48 <0.04 <0.006 <0.05 <0.005 <0.005 19
P06-7 09-Aug-06 0.256 <0.001 <0.2 <0.05 <0.007 0.007  <0.02 0.00006 <0.006 0.02 0.2 4.64 0.42 <0.04 <0.006 <0.05 <0.005 <0.005 44
Trip Blank 09-Aug-06 <0.003 <0.001 _ <0.2 <0.05 <0.007 __ <0.005  <0.02 <0.00005 <0.006 <0.008 <0.1  <0.05 <0.01 <0.04 <0.006 <0.05 <0.005 <0.005 <0.2

NOTES: --- in guideline row(s) denotes no criteria for that parameter.
. ---in detail data row(s) denotes parameter not analyzed.
. Highlighting indicates paramaters above applied guideline/criteria
. Superscript * denotes values exceeding CCME Freshwater Aquatic Life, 2005
(Canadian Environmental Quality Guidelines for the Protection of Aquatic Life (CCME, 1999 and updates)
5. Superscript 2 denotes values exceeding CCME Marine Life, 99
(Canadian Environmental Quality Guidelines for Marine Aquatic Life (CCME, 1999 and updates)

Nickel:D
0.025 mg/L Hardness(CaCO3) = 0-60 mg/L
0.065 mg/L Hardness(CaCO3) = 60-120 mg/L
0.110 mg/L Hardness(CaCO3) = 120-180 mg/L
0.150 mg/L Hardness(CaCO3) = >180 mg/L
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WorleyParsons Komex Table 6B
resources & energy

Water Quality Analytical Results: Total Metals

CLIENT: Shell Canada Limited
PROJECT NO.: C52360300

PROJECT NAME: Abandonment and Restoration Plan, Camp Farewell, NT

TOTAL METALS AND TRACE ELEMENTS
= =
= = 5 -
= - - - = v E 3 £ Ly by =
E 5 - - f = £ E E = 5 g E g 5 E = = £ E E E E £
- - = e 2 = 5 . : = & % =2 2 E % - B 5 K e £ 2 2
Z L 2 5 = =2 5 = - = > = L b= =2 = = - = S
Monitoring 2 e £ g : 3z E s £ 3 s 2 g = % 5 2 g E E g 8 5 8 g 2 5 3 5§ § ¢ ¢ 8
Station 8 E: < < 3 @ @ @ 8 8 3 38 38 = g 2 2 s b Z g S & @ @ 3 & = = = 5 s R N
(mg/l)  (mg/lL)  (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/lL)  (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/lL)  (mg/L)  (mg/L)  (mglL) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
CCME Freshwater Aquatic Life, 1999 and updates 0.1 0.005 0.000017 0.002-0.004 0.3 0.001-0.007 0.073 0.025-0.15  --- 0.001 0.0001 0.0008 0.03
CCME Marine Life, 1999 and updates == 0.0125 0.00012 == 57.5 == == == == == == == == == == == == == == == ==
C52360300 - Water - Year 2006
03-Aug-06 | 0.042 <0.001 <0.005 0.091 <0.001 <0.2 <0.05  0.00005" 346  <0.007 <0.005 0.007" 0.197 <0.001 12.8 0.012  <0.00005 <0.006 <0.008 <0.1 0.6 <0.001 0.75 <0.0001 10.9 0.23 <0.0008 <0.04 <0.006 <0.001 <0.05 <0.005 <0.005
03-Aug-06 | <0.005 <0.001 <0.005 0.332 <0.001 <0.2 <0.05  0.00012" 70.2  <0.007 <0.005 0.002 1.29" <0.001 35.9 0.078 <0.00005 <0.006 <0.008 0.1 10.7 <0.001 0.42 <0.0001 47.2 0.27 <0.0008 <0.04 <0.006 <0.001 <0.05 <0.005 <0.005

NOTES: . ---in guideline row(s) denotes no criteria for that parameter.

. Superscript 1 denotes values exceeding CCME Freshwater Aquatic Life, 1999 and updates
. Superscript ? denotes values exceeding CCME Marine Life, 1999 and updates
. CCME Aquatic Life (Marine or Freshwater) refers to
CCME Canadian Environmental Quiality Guidelines, 1999 and updates.
Aluminum:T
0.005 mg/L pH<6.5; [Ca2+]<4.0 mg/L; DOC<2.0 mg/L.
0.1 mg/L ph>6.5; [Ca2+]>4.0 mg/L; DOC>2.0 mg/L.
Cadmium:T
10 {0.86[log(hardness)]-3.2}.
Copper:T
0.002 mg/L Hardness(CaCO3) = 0-120 mg/L
0.003 mg/L Hardness(CaCO3) = 120-180 mg/L
0.004 mg/L Hardness(CaCO3) =>180 mg/L
Lead:T
0.007 mg/L Hardness(CaCO3) = >180 mg/L
0.001 mg/L Hardness(CaCO3) = 0-60 mg/L
0.004 mg/L Hardness(CaCO3) = 120-180 mg/L
0.002 mg/L Hardness(CaCO3) = 60-120 mg/L
Nickel:T
0.025 mg/L Hardness(CaCO3) = 0-60 mg/L
0.065 mg/L Hardness(CaCO3) = 60-120 mg/L
0.110 mg/L Hardness(CaCO3) = 120-180 mg/L
0.150 mg/L Hardness(CaCO3) = >180 mg/L

B W NP
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SYMBOL NAME
Sandy
]
—c-l colluvium
Rn over bedrock
. E" S5and dune
on glaciofluvial
!Gp plain
Alluvial
tAp plain
- Alluvial
tAp-4 e
actively
forming
1 A d -4 Alluvial
delta;
actively
forming
'MP"‘ Tidal flats
Intertidal
'_Nl'-ul lagoans
tLp
s M: - 4 Beaches, spits
P4 and bars
Lacustrine
t Lp plain and
pond
Rolling
tLm-# lacustrine
plain;
modified by
thermokarst
Outwash
/s Gp plain
1Jp
algp
Qutwash
‘g"! plain;
9LpF  modified by
thermokarst
$Gm-7 Hummocky
G thermokarst -
aom-F  modified
outwash
gGl Esker
a G!
Rolling and
Mum-2 hummocky
moraine;
modified by
thermokarst
Hummocky
My .3 Hilvemeed
sMp  sand; modified
M by thermokarst
v
—_——
IAP
M,
s Xp
M' Hummocky
——_F till-veneered
silt and clay;
tMs madified by
thermokarst
M+ Hummocky
———-F till-veneered
c,s Xp  clay and sand;
modified by
thermokarst
M' Till veneer
—— on bedrock
RH

MATERIALS AND THICKNESS

Sand; possibly contains few
interbeds of silt clay and gravel;
0.5-4 m thick. Swales contain
peat up to 3 m thick.

Fine to medium sand, in places
silty, isolated peaty layers. Local
veneer of silt and few patches of
thin peat present on surface.
Windblown sand up to & m thick,
generally 1.5-3 m thick;
glaciofluvial sand, 3-10 m thick.

Silt, tine sand, and clayey silt,
commenly organic; generally
more than 6 m thick. Thin
local accumulations of peat
present.

Silt, fine sand, and clayey silt,
commonly organic; coarse sand
and gravel possibly underlie fine
alluvium in some areas. Fine
alluvium is 2 to more than 6 m
thick.

Silt, fine sand, and clayey silt,
commeoenly erganic; 10 to more
than 30 m thick.

Interbedded silt, clayey silt,
and sand; 1-8 m thick.

Interbedded silt, clayey silt,
and sand; predominantly sand on
northeastern part of Richards
Island. Marine veneer generally
1-3 m thick.

Sand (sM) or gravel and sand (aM),
0.5-3 m thick; mainly sand
features along northern edge of
Tuktoyaktuk Peninsula.

Interbedded silt, clayey silt,
and silty sand with peaty layers;
predominantly silty sand and
sand in areas of outwash and
till-veneered sandy deposits;
sediment 1.5-8 m thick.

Interbedded clayey silt and
clay; generally 3-10 m thick.
Surface patches of peat 1.5-3 m
thick.

Silty sand over sand ({/sG),

sand (sG), and interbedded

sand and gravel (aG), local
veneer of fine sand and silt

and surface patches of thin
peat. Qutwash generally 3-10 m
thick.

Sand with few pebbly beds

and channels of gravel (sG) and
interbedded sand and gravel

(aG); generally 10-20 m thick.
Local veneer of {ine sand and

silt and patches of thin peat on
surface. Depressions contain 2-5 m
of sandy and gravelly lacustrine
sediment and peat.

Sand (sG) or interbedded sand and
gravel (aG); extensive unmapped
areas of morainal deposits may
be present in unit. Outwash
generally 10-30 m thick;
depressions contain 2-5 m of
lacustrine sediment and peat.

Gravel with sandy interbeds

(gG) or interbedded sand and
gravel (aG); generally 5-30 m
thick.

Clayey diamicton containing
pockets of sorted silty and
clayey material; diamicton
is #-12 m thick; depressions
contain 2-8 m of lacustrine
sediment and peat; isolated
areas of unmapped outwash
within unit.

Clayey diamicton or poorly
sorted gravel over fine grained
marine sand (sM), medium
grained fluvial (glaciofluvial?)
sand (sA), or interbedded marine
and fluvial sand (sX)., Diamicton
extremely variable in thickness,
generally 1-5 m but thin or
absent in areas between
Kittigazuit and Pete's Creek,
and between Cabin Creek and
Pullen Island, where sand is
commonly capped by thin poorly
sorted gravel; sands generally
10-20 m thick. Depressions
contain 2-8 m of lacustrine
sediment and peat. Isolated
unmapped outwash in unit.

Clayey diamlicton over marine
clay, silt, and fine sand.
Diamicton generally varies
from 0.5-2.5 m thick, rarely
to 6 m. Depressions contain
1.5-8 m of lacustrine deposits
and peat.

Clayey diamicton or poorly
sorted gravel over marine clay
(c) and marine and fluvial sand
(s). Diamicton generally less
than 5 m thick. Depressions
contain 2-8 m of lacustrine
sediment and peat.

Clayey diamicton over poorly
consolidated Tertiary rocks;
diamicton up to 5 m thick.
Low areas may contain 2-8 m
of lacustrine sediment and
peat.

DESCRIPTION OF TERRAIN UNITS

PERMAFROST D[STRII_\LI'I'IONl
AND ICE CONTENTS

Continuous permafrost;
variable ice contents.

Continuous permafrost.

Sand generally has low ice
contents. Silt and peat have
medium to high ice contents
due to abundance of ice
lenses.

Irregular distribution of
permafrost; medium ice
contents in frozen sediment
due to presence of ice lenses.

Isolated islands of permafrost
within unit; medium ice contents
in frozen sediments due to
presence of ice lenses.

Permafrost present under
part of unit; many irregularly
shaped taliks; low ‘to medium
ice contents in frozen
sediments; ice contents
decrease with depth.

Irregular distribution of
permafrost; ice lenses in
frozen sediments.

Irregularly shaped taliks
present within permafrost;
ice contents probably low in
sandy sediments, medium to
high in fine sediments.

Irregular distribution of
thin permafrost; low ice
contents in frozen sediment.

Rare isolated taliks present
within continuous permafrost;
ice contents generally low

to medium in sandy iments
and medium to high in silty
and clayey sediments due to
presence of ice lenses; massive
ice under pingos and domes.

Isolated taliks present within
continuous permafrost; ice
contents medium to high due to
presence of ice lenses; massive
ice at base of unit and in
underlying sediments at depths
of 7-70 m.

Continuous permafrost;

ice contents of sand and gravel
generally low, but silt has high
ice content; massive ice may
be present in underlying
sediments at depths of 7-70 m.

Rare taliks in depressions
within continuous permafrost;
ice contents in near-surface
outwash low, but massive

ice may be present at depths
of 7-70 m.

Rare taliks in depressions
within continuous permafrost;
ice contents in near surface
low, but morainal deposits
have higher ice contents,

and massive ice may be present
at depths of 7-70 m, especially
under hills and ridges.
Continuous permafrost; ice
contents in near surface low,
but massive ice may be present
at depths of 7-70 m.

Rare taliks in dep within

GEOMORPHOLOGY 2

AND DRAINAGE

Moderate to steep escarpments;
moderately well to well drained.
Undisturbed slopes are stable.

Broad linear sand dunes range
from 1.5-3 m in height;

variable drainage with small
thaw pools commeon on extensive
flat areas. Blowouts common
along banks of streams and lakes.

Flat floodplains and low terraces
near sea or stream level; thaw
pools, lakes, and marshy areas
common; low surfaces
occasionally inundated.

Flat floodplain with many marshy
areas on poorly drained surface;
inundated annually.

Flat surface marked by numerous
distributaries, islands, lakes, and
marshes. Poorly drained and
subject to {looding by sea or
river water. Some lakes
expanding due to thermokarst.

Flat; poorly drained and marshy
surface; frequently inundated
by sea water.

Flat basins; poorly drained

and marshy; frequently
inundated by sea water.

Low broad ridges rising up to
3 masl.

Flat to gently sloping; in places
benches are separated by small
scarps. Surface commeonly
marshy with many thaw pools.
Pingos and small domes, both
inactive and presently forming,
within unit.

Rolling surface with local
relief to 30 m; summits

of hills are generally accordant.
Slopes moderately well drained;
flat hill tops and depressions
imperiectly drained.

Flat plain with some relief
due to terracing, inset
channels, and thermokarst
basins; drainage moderately
good to good, but imperfect
to poor in channel traces and
on extensive braad flat areas
where ice-thaw pools are
common.

Rolling to hummocky surface
with local relief to 50 m;
summits of hills are generally
flat and accordant; well
drained.

Hummocky with local relief to
50 m; well drained, but
depressions imperfectly to
moderately well drained.

Linear features 60-600 m wide;
locally multiple ridges and
hummeocky topography; well
draimed.

continuous permafrost; ice
contents of diamicton low to
medium due to presence of ice
lenses (generally having
reticulate pattern); massive
ice common at base of till

and at depths of 7-70 m
especially under hills and
ridges

Rare taliks in depressions
within continuous permafrost;
ice contents of diamicton low
to medium due to presence of
ice lenses;near-surface

sands have low to medium ice
contents, but massive ice may
be present at depths of 7-70 m,
especially at the base of till
and in sediments under hills
and ridges.

Rare isolated taliks present
under depressions within
continuous permafrost. lce
contents variable in diamicton;
massive ice present in places
near base of diamicton. Marine
sediments have low to high ice
contents; ice lenses commonly
form reticulate network; isolated
layers of massive ice.

Rare taliks in depressions
within continuous permafrost;
ice content of diamicton low
to medium due to presence of
ice lenses; near-surface sands
commonly have low to medium
ice contents; clay has low to
high ice content with ice lenses
commonly forming a reticulate
network; massive ice may be
present at depths of 7-70 m.

Rare isolated taliks present
under depressions within
continuous permafrost; ice
contents variable in diamicton;
massive ice present in places
near base of diamicton.

Hi ky to rolling with local
relie:f between 30 and 50 m.
Many hills around Tuktoyaktuk
show an "involuted" pattern of
ridges with 1-4 m relief.

Slopes moderately well drained;
hill crests imperfectly to
moderately well drained;
depressions poorly drained.
Inactive and active retrogressive
thaw flow slides along hill slopes.

Hummecky to rolling with local
relied between 30 and 70 m;
hills and slopes moderately
well drained, depressions
imperfectly drained. Stabilized
retrogressive thaw flow slides
on slopes where till is thick,
active slides on recently
steepened slopes. Cliff-top
dunes and blowouts common
along eroding coast lines

where till is thin.

Rolling topography with 10-30 m
local relief; hills and slopes
moderately well drained;
depressions imperfectly to
poorly drained and marshy.
Stabilized retrogressive thaw
flow slides on slopes where

till is thick, active slides

on recently steepened slopes.

Hummeocky with local relief
between 30 and 70 m. Hills
and slopes moderately well
drained; depressions
imperfectly drained.

Rolling broad hills'with 10-30 m
local relief; hills and slopes
moderately well drained;
depressions imperfectly drained.
Few stabilized retrogressive
thaw flow slides on slopes
where till is thick.

ORIGIN AND AGE

Scarps probably result from glacial and
stream erosion along edge of Caribou
Hills {(underlain by poorly consolidated
Tertiary rocks at their northern end).

Dunes formed subsequent to outwash
deposition during early Wisconsin(?)
glaciation. Dunes presently stable,

except where blowouts form.

Alluvium deposited by streams in
recent past.

Floodplain alluvium presently being
deposited.

Alluvium deposited primarily by Mackenzie
River with minor silt and clay being
deposited following storm tides at outer

edge of delta. Delta formed during Helocene
and graded to present sea level.

Deposition continuing at present. Most
of underlying marine sediment deposited
during last 3000 years.

Lagoons are lake basins whose seaward
edges have been breached during the
postglacial rise in sea level; deposition
has continued subsequently, mainly during
last 5000 years.

Ridges formed and continuously modified
by wave action. i

|
Lake basins formed by thermokarst |
development mainly during last 10 000
years and subsequently infilled and
dralned through normal stream development.
Pingos and domes have formed during
aggradation of permafrost in drained lake
basins. Lacustrine plain lying below mapped
strandline in Eskimo Lakes basin formed during
blockage of outlet to Liverpool Bay by late
Wisconsin glaciofluvial deposition along Kugaluk
River estuary.

Sediment deposited in glacially fed basin
of probable early Wisconsin age.

Outwash plain making up major part of
Tuktoyaktuk Peninsula formed when early
Wisconsin(?) glacier stood at its maximum
extent; remainder of outwash on Tuktoyalktuk
Peninsula, Richards Island, and adjacent
areas deposited during deglaciation. Qutwash
in Eskimo Lakes basin deposited during

late Wisconsin time.

Outwash plains formed during early Wisconsin(?)
glaciation, except in Eskimo Lakes basin

where outwash plains are late Wisconsin

in age. Most ground ice formed concurrent
with deglaciation; relief results from
thermokarst during last 10 000 years.

Outwash deposited during early Wisconsin(?)
glaciation. Most ground ice formed concurrent
with deglaciation; thermokarst, modifying

unit marphology, occurred mainly during

last 10 000 years.

Eskers formed during retreat of early
Wisconsin(?) glacier.

Till deposited during maximum extent

of Laurentide glaciers during early
Wisconsin(?) time. Most ground ice
formed concurrent with deglaciation;
thermokarst, modifying unit morphoiogy,
mainly during last 10 000 years.

Deposition of thick marine sands in deltaic
foresets appears to have been preceded

and followed by the deposition of fluvial
sand, apparently in proglacial outwash
plains. The upper outwash sands possibly
correlate with units formed on Tuktoyaktuk
Peninsula during early Wisconsin(?) time.
Till deposited during maximum extent of
Laurentide glaciers during early Wisconsin(?)
time. Most ground ice formed concurrent
with deglaciation; thermokarst, modifying
unit morphology, mainly during last 10 000
years.

Till deposited during maximum extent of
Laurentide glaciers during early Wisconsin{?).
Most ground ice formed concurrent with
deglaciation. Thermokarst, modifying

unit morphology, mainly during last 10 000
years.

Deposition of marine clay and sand and
fluvial (glaciofluvial?) sand preceded the
early Wisconsin(?) glaciation that deposited
the till. Most ground ice formed concurrent
with deglaciation; thermokarst, modifying
unit morphology, mainly during last 10 060
years.

Till deposited during maximum extent of
Laurentide glaciers during early Wisconsin{?).
Most ground ice formed concurrent with
deglaciation. Thermokarst, modifying

unit morphology, occurred mainly during

last 10 000 years.
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PHOTO 1: Camp Farewell and local topography

PHOTO 2: Camp Farewell with key operational areas
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DEPRESSIONAL AREA AND
PRESUMED FLOW PATH OF
P06-7 THE 1981 TANK SPILL

APHOTO 3: Panorama view of Tank Farm and Historical Spill Area (View South to North)
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A PHOTO 4: Burn Pit Area with location
of S06-56

<4PHOTO 5: 0.5-1.35m soil profile at
S06-23. Note sheen at gravel fill interval
and buried organic horizon
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NORTHWEST TERRITORIES WATER BOARD

Pursuant to the Northwest Territories Waters Act and Requlations the Northwest
Territories Water Board, hereinafter referred to as the Board, hereby grants to

AR SHELL CANADA LIMITED
{Licengee) o S '
' 400 - 4 Avenue S W.

- P.0O. Box 100, Station M

of ' _ . CALGARY, ALBERTA T2P 0J4
{Mailing Address). L

~ hereinafter i:f;a;ii_e%:i the 'Licégs-éé, t_h_e right to alter, divert or otherwise use water subject to
‘the restrictions and gonditions contained in the Northwest Territories Waters Act and

Regulations made thereunder and subject to and in’accordance with the conditions
specified in this Licence. ' o R _

Ligence Number ¢ N7L1-1762 RENEWAL _

Licence Type @

Water Management Area  _NORTHWEST TERRITORIES 07

" Location o | ~ “Camp Farewell
S - | Latitude 69°12'30° North-
Longitude 135°06'04" West

'MACKENZIE RIVER DELTA NWT..

Purpose TO USE WATER AND DISPOSE OF
| | WASTE FOR MUNICPAL
UNDERTAKINGS AND ASSOCIATED

USES e

' Description | ©__OIL AND GAS EXPLORATION.

Quantity of Water Not to be Exceeded 150 CUBIC METRES DAILY

“Effective Date ofLicenée’ | _NOVEMBER 1,2005

Expiry Date of Licence. OCTOBER 31, 2010

This -L’icehéei\issueﬁ and recorded at Yellowknife includes and is subject te the annexed
conditions. . DT e : - .

NORTHWEST TERRITORIES WATER BOARD
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PART A: SCOPE AND DEFINITIONS

1.

Scope

a) This Licence entitles Shell Canada Limited to use Waler and dispose of
Waste for munitipatl undertakings asseciated with ol and gas exploration
and development in the Mackenzie Delta at Farewell Camp and Stockpile
Site (Camp Farewell) located at Latitude Sg 12‘30’ ‘Morth, and Longitude
135'06'04" West, Northwest Terr mnes,

b} T‘has Lscenw isissuad sub;eci to ihe canditlans ccniamed hera;nw:i?; r&speci
oF in any pfat:a under any canézhons where such Waste or. any Giher Wasie
that results from the deposits of such Waste may enter any Waters.
Whenever new Regulations are made or existing Regulations are amended
by the Governor in Councit under the Northwest Territories Walers Act, or
other statutesd *mposmg more stringent conditions relating to the quantity or
type of Waste that may be so deposited or.under which any such Waste may
be so deposited this Licence shall be deemed, upon promulgation of such
Regutatsous tobe aﬁﬁomatscaiiy amended to conform with such Reguiatrons
-:and . . :

¢} Cormpliance with the terms and eanditmna ef this Licence does not absolve

- the Licensee from responsibility for compliance with the requirements of all
“applicable Federal, Territorial and Municipal legisiation.

Definitions

in this Licence: N7L1-1762
"Act” means the Northwest Terrtories Waters Act;

‘Analyst” means an Analyst designated by the Minister under Section 35(1) of the
Northwest Territories Waters Acl,

"Average Concentration For Faacai Coliform™ means the geometnc mean of any

four consecutive analytical results submitted to the Board in accordance with the

sampling and analysis reqmremenis specified in the "Survesiiance Network
Program”, :

“aaard“ means the Norlhwest ’%‘arrrtanes Water Board established under
Section 10 of the Northwest Territories Waters Act:

aasi?
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“Frechaard” means the vertical distance between water line and crest on a dam
or dyvke's upstream slope,

"Geotechnical Engineer” means a professional engineer registered with the
Association of Professional Engineers, Geologists, and Geophysicists of the
Northwest Territories and whose experience is the design and construction of
earthworks in a permafrost environment;

“Greywater” means all fiquid Wastes from showers, baths, sinks, kitchens and

domestic washing facilities, but does net include toilet Wastes;

"Inspector” means an Inspector designated by the Minister under Section 35{1)
of the Northwest Teritories Waters Act,

*'Lwensee means the hoider of this Licence;
‘*Max:mnm Avera;:e Goncemratmn” means fhe running avetage of any fouf {4}

consecutive analytical results, or if less than four analytical results collected, and
submitted to the Inspector in accordance with the sampling and analysis

. requirements specified in-tﬁe "Surveillance Network Program’,

B L L2E b bl

_ “Modification” means an alteration to a physical work that introduces a new

structure or eliminates an existing structure and does not alter the purpose or
function of the work, but does include an expansion; :

"Permeability” means the cagac;ty ta transmit water thugh a medium;

"Toilet Wastes"” mean all humaﬂ excreta and assocaated products, but does not

~include greywater

"R equiations"” mean Reguiatrons prociazmed pursuant tc) Section 33 of the
Northwest Terrifories Waters Act;

“Sewage Treatment Facilities™ comprises the area and engineered structures
designed to contain sewage as identified in the Project Description and aiso
includes a Sump constructed of impervious material and/or with an impervious liner;

“Swmp™ means.an excavation. for the purpose of catchmg or storing Water and/or
Waste,

bt
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"Wasta" means Wasle as d&fmed by Section 2 of the Northwest Terrfories Walters

Act, and

"Waters” mean Waters as defined by Section 2 of the Northwest Territories Walters
Act.

PARTB:  GENERAL CONDITIONS

The Licensee shall file an Annual Report with the Board not later than March 31"

of the year following the caierzdar year reported which shall contain the following
information: _

a} the total quarmﬁy in cubrc metres of fresh Water obtained fmm at! sOUrCes;
i’:)_ | the fotal quaniaties in ct,zmc metres of each and all Waste dtsr;harged
) '_Eh& Iocat;cm and d:rectmn of flow of aH Waste dsseharged o the Water

d) - the fesuits of sampf;ng camed out. Uﬁd&f the Suweaiianse Network Program;

@) a surmmary of any madifications carried out on the Water supply and Sewage |

Treatment Facilities, mcludmg all assomated siructures
B alist of speﬁs and unauthorized d;_scharges;-
a) details on the'restarétion of any sumps;

h) any rewa:ons to ihe appmved Conimgeney Plan; and,

i) any othm details on Water use or Waste disposal requested by the Board

within forty-five {45) days before the annhual report is due.

The Lizensee shall ccmply with the "Surveillance Network Program” annexedto this
Licence, and any amendment. fo the said "Surveillance Network Program™ as may
be made from time to time, pursuant 1o the conditions of this Licence,

The "Surveillance Network Program” and cempliance dates. spez:zﬂed in %he Licence -

may be mndlﬁed at the discretion of the Board.
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The Licensee shall, within thirly {30) days of the issuance of the Licence, post the
necessary signs to identify the stations of the "Surveiliance Network Program”. Al
postings shall be located and maintained to the satisfaction of an Inspector.

Meters, devices or other such methods used for measuring the volumes of Water
used and Waste discharged shall be installed, operated and maintained by the
Licensee 1o the satisfaction of an Inspector.

All menitoring data shall be submitted in printed form and electronically in
spreadsheet format on 4 diskette or ather electronic forms acceptable to the Board.

Al reports shall be submitted to the Board in printed format accorﬁpanied by an

electronic copy in a common word processng format on disketie or other electronic
forms acceptable to the Board. o SRR e

© Within thirty (30) days of issuance of this Licence, pursuant to Section 1’---?'.(31) of the

Act and Section 12 of the Regulations, the Licensee shall have posted and shall

maintain a security deposit of Two Million ($2,000,000 00} Dollars in aform suitable
o the Minister. ; '

The Licensee shall ensure a copy of this Licén.ce':is maihta!i'é - at the site of

_ op;eratian at all imes.

PART C:  CONDITIONS APPLYING TO WATER USE

The Licensee shall obtain Water from the Middle Channel of-the Mackenzie River

in winter or the unnamed lake north of the camp in sammer as described in the
project description, or as otherwise approved by an Inspector.

For lakes used as a Water source, a representative dissolved oxygen/temperature
profile must be obtained prior to the initial Water withdrawal and prior 1o
demabilization of the project for the year. '

11717
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The Licensee is not permited fo remove more than five (5%) percent of the
available underice Water volume per lake as calculated using a maximum expecled
ice thickness of two (2) meters during a single winter season.

The daily quantity of Water used for all purposes shall not exceed 150 cubic metres.

The Water intake hose used on the Water purnps shall be equipped with a screen
with a mesh size sufficient to ensure no entrainment of fish (2.54 mmj.

PART D: - CONDITIONS APPLYING TO WASTE DISPOSAL

The L;r‘enme shal within thirty {3(}) days of the i 1ssuarxce of this Licence, submit to

theBoard for approval an updated Operation and Maintenance Plan for the Sewage
and Sulid Waste Treatment Facilities. This Plan shall include but not necessarily-
‘be. limited to details on the design, oge{atlonaé capamty, man;agement and
'mamtenanca and disposal of s udges :

Ail Sewage shalt be directed to the onsite Sewage Treatment Fax:;kt:es as approved
_ by an nspes:taf '

'The Sawage Treatment Facilities shail be maintained and operated in such a
- manner as lo prevent structural failure to the satisfaction of the Inspector.

All Waste discharged from the onsite Sewage Treatment Facilities shall be directed
to the channel of the Mackenzie River at a location approved by an inspector,

There_shan' be no discharge of floating solids, garbage, gre_ase_j, free_ oit or foam.

1e/17
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8. Al Sewage effluent discharged by the Licensee from the Sewage Treatment
Facilities at "Survellfance Network Program’ Station Number 1762-1 shall meet the
following effluent quality requiremenis:

Sample Parameter - Maximum Average Concentration
Biological Oxygen Demand :;(BGDSP}. ?G.f} mgfL

Total Suspended Solids (TSS) 700 mall

Faecal Coliforms | ~ 10E4 CFU/dL

Oll and Grease | B0 mgll

Total Residual s_::_h.zmene.(?im} _ 01  mgl

7. Introduction of Water to Waste for .ihe purpose of achieving effluent guality
requirements in Part D, tem & is pmhibited. :

8.  The Licensee shall idispﬁéé of all _S%_)‘ﬁd Wastes in a manner acceptable to the
inspector.

9. A freeboard limit of 1.0 metre shall be maintained at all imes in the Sump, part of
the Sewage Treatment Facilities, or as recommended by a Geotechnical Engineer
and or as approved by the Board.

10.  The Licensee fhay commence decanting upon receipt of an Inspector's approval.

11, All a_n:iziysas.é;hfa‘ii be .ééfnﬁzucted. in accardance with methods prescribed in the
current edition ot "Standard Methods for the Examination of Water and Wastewater”
or by such other methods as may be approved by an Analyst.
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PARTE: CONDITIONS APPLYING TO MODIFICATIONS

The Licensee may, without written approval from the Board, carry out Modifications
tothe planned undertakings provided that such Modifications are consistent with the
terms of this Licence and the following requirements are met:

a) the Licensee has nolified an Inspector in writing of such proposed
Modifications at least five (5) days prior to beginning the Modifications;

b) such Moﬁ;ﬁcatmfzs do zwf: piac& the Licensae sn aan!raventaon of either this
Licence or the Act; :

c} an Inspector has not,. dunng the five (5) days following notification of the
proposed Modifications, informed the Lfcensee that review of %he proposal
will require more than five (5) days and

d} an Ihspector has 'nct_{e_jected the prgposed _Mndiﬁtaﬁo'ns,

Madifications for which afl of the Céﬁﬁitié%;s referred to in Part E, ltem 1 have not
been met may be carried out anly with written approval from an inspector,

The Licensee shall provide to the Board as-puilt plans and drawings of the
Maodifications referred to in thzs Llcence within nmety (98} days of completion of the
Maodificalions.

PART F: ﬁOND_iTiQNS APPLYING TO CONTINGENCY PLANNING

The Licensee shall submit to the Board for approval within thiry {30) days of the
issuance of this Licence an updated Emergem:y Response & Spill Contingency
Plan.

The Licensee will maintain a copy of the appmved Emergency Response & Spill
Cantlngenﬂy Plan. onsile in a readsiy aval ¥3bie iocation, to the satisfaction of an
Inspecior.

14717
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The Licenses shall ensure that petroleum products, hazardous material and other
Wastes associated with the project do not enter any Waters.

The Licensee shall ensure that all containment berms are con'siructed of an
impermeable material, to the satisfaction of an Inspector.

The Licensee shall ensure that fuel stored in each tank within the tenk farm be no
greater than 85% of the tank's capacity to allow for expansion and avoid overflows.

1f, during the period of this Licence, an unauthorized discharge of Was{e Ooours, or
Wsuch 4 discharge is foreseeable, the Licensee shall: .

a) . report the incident immediately via the 24 Hour Spill Reporting Line
s '6'86?_') 32'&«813@; and

b} submit to an Inspector a detailed report on each occurrence not iater than
thirty {30) days after initially reporting the event.

PART G:  CONDITIONS APPLYING TO ABANDONMENT ANDR__E_&T{’)RAYI_ON

The Licensee shalf submit to the Board for approval within one (1) yearof issuance

of this Licence, an updated Interim Abandonment and Restoration Plan including
a complete Phase H Environmental Assessment of Camp Farewell. This
assessment will include the full delineation of contamination (soil and Water)
associated with Camp Farewell operations, located both on and off the grave! base
pad. The Licensee shall implement this Plan as and when approved by the Board,

The Licensee shali review the Interim Abandonment and Restoralion Plan every two
{2) years and shall modify the Plan as necessary to reflect changes in operations
and technology. All proposed modifications to the Plan shall be subm;tted to the
Board for approvai

NORTHWEST TERRITORIES WATER BOARD

Chbhirman
- \J

18717
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- NORTHWEST TERRITORIES WATER BOARD

LICENSEE: Shell Canada Limited
LICENCE NUMBER: = NTL1-1762
EFFECTIVE DATE OF LIGENCE: November 1,2005

EFFECTIVE DATE OF
SURVEILLANCE NETWORK PROGRAM: November 1, 2005

' SURVEILLANCE NETWORK PROGRAM

A, Locatlon of Samgiiﬁg Stations

Station Number Description
17621 . Treated Sewage at the Point of Discharge

B.  Sampling and Analvsis Requirements

1. Water at Station Number 1762-1, shall be sampled every two weeks, and
analyzed for the following parameters:

BOD, . Total Suspended Solids
Oil. and Grease Faemaif@ diforpps
 Armmonia . CpH L oA ;S 4500

“Phosphorausy. ... Total Residual Chiorine -
PRI 4500 T o)

wwo~cl

2. Morefrequent sample collection maybe required at the request of an Inspector.

1
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3. All sampling, sample presetvation, and analyses shall be conducted in
accordance with methods prescribed in the current edition of "Standard
Methods for the Examination of Water and Wastewater”, or by such other
methods approved by an Analyst

4 All analyses shall be performed in a lsboratory approved by an Analyst.

5. The Licensee shall, by December 31%, 2005, submit to an Analyst for approval
a Quality Assurance/Quality Control Plan.

6. The Planreferred to in Part B, Jtemn 5 shall be implemented as approved by an

Aralyst.

Reports

1. The Licensee shall, within thirty (3(}} days following the month being reported,
submit to the Board ali data and information requiréd by the "Surveillance
Network Program” including the results of the approved Quality Assurance
Plan. '

NORTHWEST TERRITORIES WATER BOARD

17717
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INTERIM ABANDONMENT AND RESTORATION PLAN
CAMP FAREWELL, NT

Appendix 2 Lease 107 C/4-2-10 and 107 C/4-1-7
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h ) PRUPLICATE P* seisrat-om
L% eplacerent of
Leage No.: 107 C/4-2-3
Leaze Mo 107 C/4-2-10
Pilz No.: 107 C/4-2
THIS LEASE nade this M sy o Appri , 20
BEIWEEN
Her Majesty the Queen in right of Canada, hereinafeer called . "Her
Majesty” :
OF THE ¥IRST BART
AND SEL CANAN LIMITED, a body corporate, incorporated under the laws of

Canzdla, having a registered office in the City of Calgary, in the .
Pravince of Alberta,

hereinafber called "the lessee®
OF THE SECCND PART

WITNESSETH that in consifieration of the rents, covenants and agresments
herein reserved and contajoned on the part of the lessee to be paid, dbserved and
p=rfomed, and subject to the Territorial Lands RAct "and the Territorial Lemdd
Regulations, Her Majesty demises and leases 1m0 Cthe lessee all that certain parcel
Or tract of land situate, lying and being conposed of a1l those parcels of land
designated as *A*, "B apd "C*, at PFarewell, located at a imalely on 6512 3p%
Horth ILatitude and 135°06°'D4" West Longitude, in QUAD 107 C/e, in the Northwast
Territories, as showd outlined in red ari the sketch plan anmexed heretp and Eorming
part of this description, - > ol

2

hereinafier called "the lard®, SURTECT 10 the following reservations:

Initial
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~, Lease Mo.: 107 C/4-2-10

(@) all mines and mmera_!_s whether solid, Licuid or gasecus which may

SLent 88 may be necessary for the effectual worlding and
extracting of the sajd minerals;

) the cights of the recorded holders of mineral claims ard any
cther claims or permits affecting the land;

{c} 2l timber thar may be on the land;

€dl  the right to enter upon, vork and remove any rock outcrop
-required for public Paxposes;

{e}  such right or rights of way and of Entry as may be required under
regeiations in force in camection with the eomstruction,
mintenance and use of works for the conveyance of water for use
in mining operations; and

{f]  the xight o enter upon the land Eor the purpose of installing
AN and maintaindng any miblic ubflity, )
TIE PARTIES QOVERANT AND ACREE RS FOLIOWS:

DEETMTTIONS :
1. In this Jease:

{a}  *Minister*® means the Minister of Indian Affairs and Northem
Developrent and amy person authobized by hiim in wriking to act on
his behal g,

b} *[aciliries® means 211 physical structares or Lappu:rtmances
Placed in or upon the land;

{c) "construction” means all wanper of disturbamce of the paturgl
state of the surfare of the lardd, including the sub-surface and
sub-strata;

{cd} “Surveyor General® means the Surveyor Geteral as defined in the

Lanada Lands Surveys hot;

(2}  "body of water” means sy lake, river, stream, swamp, sarsh,
channel, gully, * coulee o draw that contimionsly  or
h intermitbently containg water;

oo
2. The term of this lease siAll be for a period of Ten {10} years
comencing on the 3™ day of Jamary, k.D. 1939 and tetminating on the
31%" day of Pecenber A.D. 2008, ) '
EENT M’ﬂ;@: =
/' N
3. Subject to Clause 4, rhe lessee shall pay to the lessor yearly and

every year in advance the renkal of Three ndred and sixty [$360.0m
dollars. . NP e frr Claplaers
<

e M Initiel f%,_:
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- DUPLICATE
Lease Mo.: 307 Cf4-2-10 £

-3 -

The Mixister may, rot less than three (3) wonths before the expirarion
of the first [ive (S) ysar pericd of the =aid rerm, notify the lessee
inwriting of an amended rental payment for the following five (S} year
pexiod, the said amended rental to be based upon the fair sppraiped
value of the land at the time of such notification, but withcut taking
into accomt the value of any improvements placed thereon by and at the
eypensz of elie lessee,

The lessee shall during the temm of this lease, pay all baxes, rotes
ardd assesswents charged upon the land or upon the lessee in =spect
thereof.

The lessee shall use the land for SIAGEIG AREA, FUEL STORAGE, EXIIEMENT
AND BATERTAL STURAGE AND BASE CAMP purposes only.

Of _AS z

The lessee chall not suhlet the land or aswign or transfer this lease
of any portion thereof without the consent of the Minister in writing,
vhich consent shall not be unreascnsbly withheld., Such consent shall
ot be required in khe event of the lessee morbgeging ox pledging the
rights and privileges grented herein to secure the payment of any bonds
or other imdehtednsss of the lessee, or to any asgignment: made to or by
any securing holder as a result of default by the lessee under any
wortgage or pledge; however, copiss of amy such instruments must bel
fozwarded to the Minister. - .

.
Whete any portion of the rental hevein rescrved is unpaid for nore than
chirty {30) days after it becomes doe, vhether formlly demended or
not, the Minister may by notice in writing terminste this lease ard o
the day faltowing the mailirg of such notice, this Jease is cancelled,

. Where the lessee breaches or £ails o perfcrm or cbserve any of the

covenants, temns, coditions or agreements herein contained, otler tion
the covenant to pay rent, the Minister may so advise the lessee by
written notice and if the lessee fails to remedy the breach or
non-performance within a reasonable tine theresfter ar within the time
grented in the said motice, the Minister may, by sotice in writing,
tenuinate this lease and on the day following the weiling of such
notice, this lease is cancelled.

Unless a waiver is given in writing by the Minister, Her Majesty will
hot be deemed bto have waived any bueach or non-perfomance by the
lessee of any of the coverants, temvs, conditions or agreements herein
cotained and a waiver affects only the specific breach to which it
refexs. :

TESACNNTION:

11.

Upon the remdnation or expiration of this lease, the iessea simll
deliver up possession of the land in a condition sarisfactory to the

Hinister.
Iuitial f %
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Lease No., : 107 C/a-2-1p

- -

1z, Termination or epiration of this lease will ot prejudice Her
Majesty's right to unpaid rental or any other right with respect to g
breach er nen-perfomance of any covenant, temmn, condition or agreansnt
herein coatained nor will the lessee be relisved of any cbligation
contained herein,

RESTURATICH:
13. Where the lessee fails ro restore the land as required and within the

14: The lessee shall dispose of all garbage and debrie by dncinerating a11

approved dumping sice.

15, The lessee shaii dispose of humen waste in a manner Batisfactory to the
Minister, .
1a. The jessee shall. not discharge or deposit any xefuse substances or

emared :
shall not be located within thirty-cie {31} metres of EhRe ordinary high
-waker mark of any body of water, unless otherwise authorized Ly the

Minister,

BNV RONMENTAL +

17. The lessee shall at a1l times keep the land in a conditioh satisfacrory
Lo the Minister,

18. melesseeshaumtdoanyuﬁngwhichwﬂlcauseemsimofﬂaebaﬁrs

of any body of water on oxr adjacent ke the land, anc ghall provide
NeCessary controls to prevent such erosicn.

19, The Jesses shall mt‘un&qu interfere with the matural drainage pattem
of the land, except w.i.t:l). the permission of khe Minister,

FOEL m_ms CHEMICALS .

20, . The lesses shall Eake all reasomable precoutions e prevent the
possibilivy of migration of spilied Perrolewn fuel over the ground
surface or through seepage in the ground by:

L~Tiy - Comstiuctigg a dyke around any  stationay petvolewm fuel
container ‘where the container hos A capacity exceeding Four
thausand (4,000) litres; and

» -1ii} { ensuring that the dvke (s} and the area enclosed by the dykels) is
el { ispenmezble to petrolewmn products at all times; amgd

’ /(i' } ensuring that the volumetrice capaciky of the dyked area shall, ar
& all tinmes, be equal to the capacity of the la:ggst petrvleum fuel

Such other altemare specilications submitted by the lessee rhar ey be

approved, in writing, by the Minister.
Initia} f\%f_
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= lease No,: 107 C/4-2-10
PR -5
L 21 e lessee shall ensure that fuel storage containers are not located
within thirty-cne (31} setres of the ordinary high water mark of any
N body of water unless otherwiss authorized by the Minister.
, 22 The lessee shall merk with flags, posts or similar devices ail

petrolevm fual storage facilities, incliding £ill and distribution
lines, such that they are Clearly visible ar all times.

23, he lessee shall imrediately report all s;u.us of petroleum and
: hazarda.lg chemicals in accordance with the Goverrment of the Northwest

24, The lesses shall take all) reasonallle precavtions to prevent the
© - .- . wigration of petroleum products into bodies of water, :

252 The lessee shall, within six (6) months of the execution of this lease
— deliver to the Minister, for hic approval, an 0i). Spill Comtdingency ™
. ,;(;JLJ . Blam ad shall wrintzin the provisicns of tha said Plan, and @Hy

AR i

.-fOUé_-g,.w 1 8- Zeh, st llawe  ctun ,d_(ch‘a .f'ﬂ/-::{(lér_
‘,:?3 26." Sgdd-ﬁme lessee shall handle, store, dispose and keep records of all
. g ~ hazamious and tode chedcals in a nannes satisfactory to the Minister,

ooz " The fuel storage facilities of the lessee, including- a1l taks,
oo -bladders, hoses, pumps, fuel transFer lines and sssociated mechanical
o comectiony and valves shall be installed and maintained to the

e Minister

JIMPROVEMENTS :

28, e lessee i responsible forf ensuring that all inpm\;ements to the
land are wade within the bouwrdaries of the land.

29, ~ The lessee shall smintain the existing Irprovements now situated on the

land on the effective date of this lease, or &y similar inproverents
vitich may be constructed, in a wammer and condition satisfactory to tha
Minister. '

30, The lessee shall not censtuct any facilities within thirty-one (31
metres of the ordinary high water. wark of any bedy of warer without the
vritten approval of Lhe Minister.

-7 poo SURVEY:

ar, © ller Majesty is mot responsible for the establisheent on Lhe ground of
the boudaries of the laxd.

2. ‘ The boundaries of the land are subject to such adjustment and
alteration as may ke shown to be necessary by survey,

Initial _%
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32,

33.

34,

35.

o DUPLICATE

Lease MNo.: 107 C/4-2-31C
-5 -

The Minister may, during the term herein granted, by notice in writing,
order the lessee to survey the boundaries of the land ardl the lessem
shall, at its own expense, within one {1} year from the date of said
motice, neke Or couse to be node a survey of the land, such suxvey to
be wade in accomiance with the instructiens of the Surveyor Genersl,
ard vpon completion of the survey and the production of survey plans
suitable forrecort}inginme(}anadalandsSmaysRewrdsmﬂfﬂi:g
in the Iand Titles Office for the Northwest Territories fand
Registration District, Her Majesty will execute an Indenture in
amendment of this lease for Che purpose of incorporating herein
descriptions of the lznd based on the said pilans.

Her Majesty assumes no responsibility, express or implied, to provide
access to the land. . :

It shall be lawful for Her Majesty or any persan duly authcrized.at all
reascnaible times to enter upon the land for the purpose of examining
the condition thereof,

The Minister may grant to sveh persons as bhe may consider Fit,
rights-of-way or- access across, throogh, under or over all or any
portion of the land for any purpose whatscevey, but such rights-of-way
or access will not unreasomehly interfere with the rights grantegd to
trhwz dessee hereunder, or with any improvements wede by the lessee ob
the land. ’

IORSUFICATION:

36.

3.

i

39.

NOTICES

40,

The lessee will not be entitled to comensation from Her Majesty by

reasunofthela::doramrportimthar&oﬁbemgsu]me:ged, damaged by
erosion, or ctherwise affected by £looding. BN

Hexr Majesty will mot be liable for damagess caused by vandalism or
interference by others with the lessee's facilities and equiprent.

The lessee shall at all times Nereafter Indamiify and keep Her Majesty
indemnified against all claims, demends, actions or other legal
proceedings by whomsoever made or brought against Her Majesty Ly reason
of anything done or omitbed to be dome by the lessee, his ofEicers,
servants, agents or employees arising out of or connected with the
granting of this leage. e

At the request of the lesses, any decision of the Minister will be
reviewble by the Trial Divisicn of the Federal Couxt of Canada; coses
of such review are the responsibility of the lessee wiless otherwise
ordered by the Court. B

All wribten notices respecting the land or the covenants, Lerms,
conditions or agresments contained in this lease shall, unless
otherwise gbipulated hevein, be deemed b have been received by the
lessee ten {10) days after the mailing {Jmreof or, ifF hamd delivered,

on the day of delivery,
Inicial 6 %
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43.
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45,

a5,

ot o DUPLICATE
Lease No.: 107 C/4-2-10

-7 -

Any novice affecting this lease wiich Her Majesty may desire to serve
upon the lesses, or any notice which the lesses may desire to serve
upont Her Majesty shall, unless otherwise stipjlated herein, be
sufficiently served if posted by registered mail to the last known
akiress of the cpposite party as follows:

To Her Majesty: Directer of Opavations
Martimest Territories Region
Nerthern Affairs Program
Departwent of Indian Affairs and Rorthern
Development
PO, Boe 1500
Yellowknife, H.H.T.
XA 213

B.0. Box 100
Calgary, AB
2P 2H5

Bither party may change itsaddxessfofserviuedtlrir:gtmtemof't?ﬁs
lesse by motifying the other party in writing.

Ro motice of breach or default: given berein Iy Ber Mevjesty shal) be
valid or of any effect unless it is also given to any mortgagee of the
lessee, in respect of the leased 1ards, of which Her Majesty shall have
received written notice.’ ] :

H
i

The lessed ghall abide by the said Act and Regulations.

This lease erures to the benefit of én&ishizﬂ:‘mgupm Ber Majesty,
Her Heirs and Suctessors amd the lessee, its successows and assigns,

M Arplied covenant or iaplied Iiabilivty on the part of Her Mzjesty iz
crested by the use of the words "demises and leases® harein,

If an mrchaeclogical site 4s discovered within the land, the lessee
shall immediately advise the Minister in writing of such a discovery

Initial
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I WITNESS WHEREOF The  Dizector of Operaticns, Northwest Territories

Regicn, HWorthern Affairs Program, Department of Indian Affairs sod Morthern
Pevelopment, hasheretmtosethishatﬂarﬂsaalmhehalfofﬂerﬂhjestyﬂ:emaen
in right of Canada and Shell Camada Limited, has hereunto affixed its corporate
szal attested to by its proper officers Guly authorized in that behalf,

SIQED, SEALED AND DELTVERED on behalf
of Her Majesty by The Director of
Operations, Northwest Territories Retpion,
Department of Indian Affairs and

" NorEhsm Develogwent, in the presence of

(00600 ™\ Yy oif

Pirectar's Witness

Dol o

Director's Signatura

SEALED, MITESTED TO AND DELIVERED SHELL GAHADA LIEAITED

@ - ‘Q-‘?_...e.tkls‘:‘ {SERY) m-/

JANE M. COULL |
Assiskant Secretary - {SEALY

by the

B R b L L W L P P PP ML

Of Shell Canzds Timited

a
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Lease Mo.: 107 Cf4-1-6
Lease No.: 107 C/4-1-7

File No,: 107 Cf4-2

THIS LEASE made this A0™ gay of APRIL , 1999
BETWEEN
Her Majesty the Queon in righr of Comada, hereinafrer called “Hex
Majesty® . .
OF THE FIRST PART
AND SHELY, CAWATY, YYMTTED, & body corporate, incorporated under the Iaws of

Canada, ing a registered office in the City of C(algary, in the
Province of Alberta, '

hezainaftér called *the lessee”
COF 'THE SEQXD PART

. WITNESSETH that in consideration of the rents, covenants and agreaments
herein reserved and contained on the part of the lessee to be paid, doserved and
.perfonred, and subject to the Temrdtorial lands Act and the Territarial Lamds
Regulations, Her Majesty Gemises and }eases unto the lessee all that certain parcel
or bract -of land sitvate, lying and being cowosed of a1l that pares! of land at
Farewell, located at approcdwately on £9°12:30" Rorth Iatitude and 135°06°04 West
Longitude, in QUAD 107 C/4, in the Northwest Terxiteries, as shown outlined in red
on the sketch plam amexed bereto ard forming part of this deseription,

hereinafver called "the land®, SUBTRCT 70 the following reservations:

Initial ¢ &1

Canadi
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Lease No.:. 107 C/4-1-7
-2 -

all mines and minerdls whether solid, iiquid or geseous which may
be fourd to exist within, upon, or under the jand together with
thaﬁﬂlpwerstoworkt!&seuemﬂfmthatmtoenter
vpon, use and ocougy the land or so much thevsof and to such an
exntent asmyben&asaryfor!ﬂ:eefﬁemlmkingarﬁ
extyacting of the s=id minerzlis;

the rights of the recorded holders of mineral olaims and any
other claims or perwdts atfecting the land;

all timber that may be on the land;

the right to enter upes, work and remove any ook outcrop
required for public maposes;
sumﬁghtarﬁghﬁsofuayarﬂofmtxyasmybe;acpimdmﬂer
regqulations in force in comecrion with the comstruction,
uaintﬂmcemﬂuseofmﬂcsforthecuweyamsofwaterfcrnse
in mindng operations; and

the right to enter upem the land for the perpose of insralling
and waintaining any public uciliry.

mmmmcomm»mmas FOLLONS ;|

DEFTNITIONS ;
1. In this Iease: )
(a} r"Minister® means the Mirdster of Indian Affajrs aod Northern
Deuglogmntmﬂanypermauﬂmzedhyhjmjnmiting;oactm
his behalf; . .
M}  rfacilities® memms a1l physiesl structures or EppIrtenances
placed in ox upon Che land; '
{e) mconstruction® means all mamer of distwcbence of the atural

state of the surface of the lamd, incluiing the sub-mnface i
sub-strata;

"Sarveyor Gomeral® memms the Surveyor General as defined in the
Lanads Tands Survevs Aot _

intermitrently contains water;

"airgtrip” means any ares, either water or land, which is adapted
fordzetalmoffaﬁlmﬂi:gufaimftarﬂwbichm
facilities for the shellter and repair of aircmaft, or For the
vegular receiving amd discharging of passengers or cargo:

The term of this lease ghall be for = pexicd of Ten (10} years
comencing on the 1* day of Jamuary, A.D. 1989 and terminating om the
31 dmy of Decenber A.D. 2008.

Inirial %Ci




L - DUPLICATE

lease ¥Wo.: 3107 C/4-3-7

RENT AXD) H

3. &j:jecttoﬂausa&tbelesseeshénpa}rmt}elessnryeaﬁyam
evary year in advance the rental of One ¥mdred and ¥ifty (5150.00)
dollars,

4. The Minister may, not less than thwee (3} menths before the expivation
of the first five {5) year pericd of the said texm, notify the lesges
in writing of an arendad rental payment for the following five {3) year
pericd, the said awended rental to be based upan the fair appraised
-valve of the land at the time of such notification, bat withan taking
macmnmﬂa@mcfmymmsmmmwmmthe
expense of the lessee, -

5. melasseeshallduximﬂateméfﬁﬁélease,‘payalltmﬁ, rates
arxt assessments charged upon the land or wpon the lessee in respect
thereof. .

TSE:

5. The lessee shall use the land for the location of an AIRSTRIP anly.

7. The lessee ghal) not sublet the lard or assign or bransfer this lease
or any porticn thereof without the conseat of the Minister in writing,
which consent shall not be wireascuably withheld. -

ERERCH:

B. Where pemmcfﬂﬁrentalheremresenmdismdformﬂm
thirty (30) days after it becowes dus, whether formally demanded or
oL, thehbmstacnaybymbmemmtugtemmteﬂnsleasemdm
the day fcﬂlwmgt'nenaﬂmgvfmchmtlce, this lease is cemcelled.

R .Where the lessee breaches or £3ils to pexfonm or chsexrve any of the
covenamits, terms, conditiens or agreeavents hevedn contmined, other than
the covenant to pay rent, the Minister may so advise the lessee by
written notice and if the lessee falls to yewedy the breach o

pﬂfomnoemﬂdnaraasmabletmtbemafterormﬂuthemne
gmtexiinttmsalﬂmtm thé Mirdster may, by notice in writing,
ta:rdmtet}dslaaseandmmedayfollmmgthenaﬂmgofsuds
notice, this lease is cancelied

10. hless a waiver is given in writing by the Minister, Her Majesty will
mthedeatedmbavewanedanyhreachornm-perfmmebymm
lessee of ary of the covenants, terms, cmd:nmsnragmmﬂstsrﬂe:n
amtanedaﬁamveraffecmmﬂyﬂmespecxﬁcbmachmmm
refers.

TERATHATICN

11. Upcen the terminaticn or expiration of this lsase, the lessee shall
deliver wp possession of the land in a condition setisfactory to the

Minister,
Titial _é,_



UPLICATE

lease Mo.: 107 C/4-1-7

[ -

12. Termination or expiration of this lesse will not prejudice Ber
Mxjesty's right to unpaid rentsl or amy other right with yespect to a
breach or non-performance Of any coverant, term, condition’or agreewent
herein contained nor will the lessee be relieved of any cbligaticn
cexitained herein. ;

EESTORRTION:
13, Where the Jessee fails to restore the land as required and within the

time allosed by the Remqulations or by the Minister, the Minister may
ordar the xestoration of all or any part of such 1and and amy expenses

thws incurred by the Minister shall be recoversble from the lessee as. -

YUTe@idelt due to Her Majesty.

HASTE DISPOOAL;

14 Itelaseeshaummeallgamagaanédebﬁéfmﬂﬁlarﬂman
‘avthorized Gundng place.

ENVIROFRMENTAL ;. -

is, The lessee shall st all times keep the land in a comMtion satistactory
: to the Minister. .

2, CHEMY H

14, The lessee shall ensure that fuel storage containers are not Iocabed
within thirty-cne (31) metres of the ordinary high water werk of any
hody of water wnless otherwise authorized by the Minister,

17. ’Ihelesseesha]lnmkwimﬂags.postswsiﬁﬂardsvicasan
petrolevm fuel storage facilities, including £i11 and distriburion
lipes, such that they are clearly visible at al) times, .

18. The lessee shall irmediately report all spills of petrolesm and
- hazardous chemicals in accordanre with the Government of the Northwest
Territories Spill Report and any amendrents thersto, or in a oarner
satisfactory to the Minister.

18, The lesses shall prevent tlmpdsm‘bih'ty of migration of spilled fuel
20. Ths lessee shall take all reasonable precautions to provent the

migration of petrolaum prodncte into bodies of wvater.,

21. The Hiuel storage facilities of the lessee, including all tanks,
bladders, hoses, punwps, fusl tyansfer lines amd associared mechanical
" comnections and valves shall be installed and meincained to the
satisfacticn of the Minister =nd the lesses ogrees to weke such
reascnable mdificarions and inproverents as are deemed necessary by

the Mindster. :
IHEROVEMENTS
232, The lessee is responsible for ensuring that 21l improversnts to the

land are made within the boundaries of the land.

23, The lesses shall not erect any wuilding or structure nesrer than a
distance of three {3) wetres from any boundary of the lamd.

Inirial __%__
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LUPLICATE

Léase ¥o.: 107 Cf4-1-7
-5 -
The lesses shall not construct eny facilities within thirty-mme (31)

wetxes of the ordinary high water merk of amy body of water without the
written approwal of the Minister,

BOMNOARTES /STRVEY:

25,
25,

27.

2E.

29.

30.

Her Majesty is not responsible for the sstablishwent on the growmd of
the bamdsries of the land.

The bouwdaries of the lamd are subject to such adjustment amd
alteration as may be shown to be' necessary by survey.

The Minigter may, mnngtmcmmmgrmted,bymucemmtug,
order the leSsee to murvey the boundaries of the land amd the les$es

.shall, at its own sxpense, within ons (3} yesr from the date of said

mofice, make or cause to be made a survey of the land, such survey to

b made in accordance with the instructions of the Surveyor Gemeral,

and vper corpletion of the survey and the production of survey plans

~suitable for yecording in the Camada Iands Surveys Records and filing

in the land Tirles Office for the Northwest Territories Land
Registraetion District, Her Majesty wili execute an Indentwre in

capendment of this lease for the purpose of incorporating herein
-descriptifrsoftmla:ﬂmsednmmesaidplans.

. Ber Majesty asiames no respmmmlxt:y, express or ingplied, to pm\ride

access to the land

Itshanbelawfulfcrmh!ajesqroranype:smdﬂyawmizedat all
reasonable times to enter upon the land Eor the purpose of examining
the cemdition thereof. .

The Minister my grant to such persoos as he may consider fic,
rights-of-way or access across,  through, wder or owar all or any
pertion of the land for any porpose whatsoever, bot such rights-of-way
or access will not 1mresscnably interfere with the rights granted to
the lessee hereunder, ormﬂ:aryumm:tsmdabyﬂ:elesseem

_the land.

DNCEMETFICATION

31

3z,

3.

4.

The lessee will mtbemtladtnmpensammfmﬁerﬂa]escyhy
rmsmufthelmﬂoranyporumﬂmmfbemgmh&xgaﬂ,
erosion, or otherwise affected by flocding.

Hermjestymllmtbelaablefnrdamgesm:sﬁbyva:ﬂalmur
interference by others with the lessee‘s facilities and equipment.

The lessee shall at all times hereafter indenmify amd kesp Ber Majesty
indecmified against all claimg, demends, actions or cthar legal

by whemscever nads or brought agadinst Her Mxjescy by reasor
ofanythmsdaza:mttadtobedmabythelesee,hﬂsafﬂm.
BeXvants, agmtdormpluyeesansmmtofarcmmctedmmme
granting of this lease.

At the recuest of the lessee, any decision of the Minister will be
mawablewtmmdmm1moft&ﬁmdemlmmofmmda costs
of such raview are the responsibility of the lessee umless otherwise

ordered by the Court.
Initisl %



35.

s,

a7.

8.
35,

40,

41.

42.

43.

DUPLICATE

lease No.: 107 Cf4-1-7

Al written notices respecting the land or the covenants, terms,
cordirdons or agreaments coontained in this lease shall, umless
ctherwise stipulated herein, be deemed to have been received by the
leasee ten (10} days afrer the mailing thereof or, if hand delivered,
on the day of delivery.

Any notice affecting this lease which Her Majesty may desire to senm
upon the lessee, or any notice which the lessee may dezire to serve
upcnt Her Majesty shall, umless .otherwise stipudated hersmin, be
suffisiently sexrved if posted by registered mail to the last knowmn
a&essof:hemposmepa:tyasfonms

i : ;

Northewn Affairs Progrom
Depextwent of Indian Affairs and Morthern

Bevelopment

B.O. Box 1500
Yellowmife, NW.T:
XA 283

To the Iessee: Shell Canada Iimited:
- P.0O. Box 100

- Edgary, AB -

TP 218

mttﬂpartyuaydmgeltsaddmssfuraemceimngthetmcfﬂﬂﬂ
1easebymnfntgﬂlect!ﬁrpartymmurg

Ho notice of bxreach or defaunlt givmhe:emiyﬁermjatyahaubé
uﬂ:ﬂmoﬁmyeﬂfe&mﬂssmtmﬂmgimmwmmnfme
lesses, m:espectcfrjxeleasaﬂla:ﬁs ofwindniermjastysmllhm
received written notice, -

The legsee shall zhide by the sid Act acd Regulations.

“tiris leass ermres to khe benefir of and is binding upon Her Majesty,
Her Heirs and Successors amd the lessee, ibs successors and assigns.

No inplied sovenamt or imptied lishiliry on the part of Her Majesty is
sreated by the use of the words *demises an leases® herein.

ﬂ:elesseestallatﬂltmespemtmgmcylanhngsmth&ausﬂip
without the paynent of fess,

Afrcraft ocwned or under contract to the Governrent of Cmada or the
Covermpent of the Northwest Territories shall be exewpt from the
pawmtufauymargesoflmﬂingfeesfwmewseofugaimtﬁp.

The lessee shail not levy chares or landing fees for the use of the

alrstrip by other users wichout prior written coosent of the Minister.

Indtial %




~ DUPLICATE
lease Mo.: 107 C/4-1-7

T WITHESS WEERAOF The  Director of Opevations, Nerthwest Territories
Region, Northerm Affairs Program, Department of Indian Affairs and Northem

, hag set his hand and seal on bebalf of Her Majesty the Queen
inﬁgh:ofCanadamﬁshau(zna:hmnited,hasmmmafﬁmditswrporate
sealatt&stedtobyitsprcperofficersdﬂym&mﬂzaﬂintbatbehaﬁ.

ZH e

Director's Signatuve

" STRED, SEALED AND DELIVERED on hehalf

of Her Majesty by The  Director of
ons, Northwest Territories Region,

Northern Developrent, in the presence of

(8600 N¥iohord

Director's Witness
: - SHELL CANADA LIMTED
SEALED, ‘RTTESTED TO AND DELIVERED -
by the é}x ﬁﬁ“"* {SEATY ﬂ{h/
© JANE ML.GOULL
and the
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SHELL CANADA LIMITED
INTERIM ABANDONMENT AND RESTORATION PLAN
CAMP FAREWELL, NT

Appendix 3 Regulators’ Letters of Recommendations as
Pertaining to Their Review of the Interim
Abandonment and Restoration Plan

C52360500 : Rev 0 : 26 November 2008 Appendices



Environment Environnement
Canada Canada

Environmental Protection Operations Directorate
Suite 301, 5204 - 50" Avenue
Yeltowknife, NT, X1A1E2

September 20, 2007

Joe Murdoch Qur file:
Northwest Territories Water Board

Via email:

Re: Camp Farewell — 2006 Environmental Site Assessment and Interim Abandonment and
Restoration Plan

On behalf of Environment Canada (EC), | have reviewed the information submitted with the above-mentioned
documents. The Canadian Wildlife Service of EC also reviewed the information and provided comments which are
included here. The following comments are provided pursuant to Environment Canada's mandated responsibilities
for the enforcement of the Canadian Environmental Protection Act, Section 36(3) of the Fisheries Act, and the
Migratory Birds Convention Act.

Camp Fareweli was established in the winter of 1970 primarily as a staging and storage site for Shell's Delta
Drilling Program. The lease is currently under the stewardship of Shell Canada Limited and the Camp is used as a
staging site for seismic operations, preliminary development assessment work and drifling operations within the
Kendall Istand Bird Sanctuary. Camp Farewell is located within the Kendall Island Bird Sanctuary in the Mackenzie
Delta on an outwash plain bordered to the west and southwest by the Mackenzie river and to the east, north and
south by shallow lakes and intermittent ponds. The depth to active layer is typically less than 1 m in an area of
discontinuous permafrost.

2006 Environmental Site Assessment, Camp Farewell, NT

Background Sampling Protocol
1. The ESA report refers to the selection of two background soil samples that were taken to the north-east of

the site “in areas not likely to have been affected by the facility”. The Environmental Site Assessment report
further states that the "hydrocarbons reported in these background samples are considered to represent
natural organic material rather than facility related hydrocarbon impact”. Also, the conclusion in the ESA
report seems to be that the PHCs encountered at the background sites originated in the top rich organic
layer and not at depth. Is this an accurate interpretation of information in the report? EC has some
reservations that naturally occurring PHCs (fractions 2, 3 and 4) would be present in the organic soils of
this Mackenzie Delta area.

2. There appears to be insufficient information to conclude that these test locations were not impacted by
facility activities. Considering the long history of use (diesel fuel spills, burn pits, above ground tanks, camp
housing, home heating fuel, vehicle storage, fuel storage, vehicle lubricants, pipe lubricants etc) at this
facility, there is a possibility that the petroleum hydrocarbons detected in test locations 806-1 and $S06-2
are the result of human activities. Please note that the CCME provides guidance {Guidance Manual on
Sampling, Analysis, and Data Management for Contaminated Sites, Volume I: Main Report and Guidance
Manual on Sampling, Analysis, and Data Management for Contaminated Sites, Volume II: Analytical
Method Summaries) on properly selecting sites for accurate background sampling.

3. The ESA report also refers to a 95% confidence interval and mean that was calculated based on the two
background soil locations sampled. Given the small sample size (2), this isn't very robust statistically. This
analysis seems to form the basis in determining the likelihood of naturally occurring PHCs in other areas of



the site, e.g., the burn pit.- Please note that EC does not consider this to be reliable information. A larger
sample size with appropriate background locations chosen is recommended.

The ESA report also states that elevated selenium was found in one background sample but nowhere else.
EC recommends investigating this further in order to determine if indeed selenium is naturally occurring in
background soil at this location. With respect to the appropriate guideline to use for selenium at this site,
please note that if the site will be left in a natural state in future, then using the regulatory guideline for
residential parkland is the appropriate guideline.

In the area of the historic spill of 800 000 L in 1981, a number of locations were sampled with a goal of
delineating the area of impacted soil. Is the proponent confident that the area impacted has been
accurately and completely delineated? Accurate delineation will drive many of the remediation activities in
the future.

A number of ather sites were sampled for hydrocarbons in soil at Camp Farewell, e.g., burn pit area, tank
farm, gravel pad, above ground fuel storage tanks (ASTs) etc. Is the proponent confident that all
hydrocarbon contaminated soil has been identified in these areas?

Please note that the presence of toluene in piezometer P08-2 should be further investigated. The source
should be identified and the extent of contamination should be determined with a goal to remediate the
contaminated area.

Also, please note that a comprehensive Environmental Site Assessment will often direct restoration
activities at a site. EC encourages the proponent to address areas that are lacking sufficient information in
this current ESA such that site characterisation is better known and will therefore be better able to inform a
more comprehensive A & R Plan.

Interim Abandonment and Restoration Plan, Camp Farewell, NT

1.

The report staies that the permit issued to Shell Canada “allows its personnet and/or delegates to enter and
conduct activities in the sanctuary”. In fact, the permit is issued to Shell Canada alone and does not apply
to delegates. Please note that a separate permit is required by delegates to conduct activities in the
sanciuary

Please note the following for any activities associated with this Interim or any subsequent A & R Plan for
this site:

e The proponent shall not deposit, nor permit the deposit of chemicals, sediment, wastes, or fuels
associated with the project into any water body. According to the Fisheries Act, Section 36 (3}, the
deposition of deleterious substances of any type in water frequented by fish, or in any place under
any conditions where the deleterious substance, or any deleterious substance that results from the
deposit of the deleterious substance, may enter any such water, is prohibited.

it is understood that the A & R Plan submitted is an interim one and as such lacks significant detail on final
restoration activities. Please note some conditions whereby an updated A & R Plan may need to be
submitted:

s If the facility activities lead to expansion that hasn't been contemplated in the existing Plan

s [fthere is a change (or proposed change) in reclamation procedures

+ |f there are unforeseen or significant hazards as well as operational changes identified.
EC recommends that Shell ensure that A & R / Closure and Reclamation Plans are updated as required
through the life of this project.

Some metal concentrations {cadmium, copper and iron) in groundwater were above CCME MAL and
FWAL.. Why was this attributed to background water concentrations? Please note that appropriate
background groundwater samples should be taken at locations known to not have been impacted by facility
operations.

Sampling of the sewage lagoon showed toluene concentrations of 0.94 mg/kg. Was additional sampling
carried out to determine the origin and any possible impacts to the receiving environment via out-



migration? The report also states that the lagoon sludge will be dewatered and dried before being released
to the environment. Is there a contingency plan in place in the event the sludge isn't adequately dry at the
end of the season or if the sludge is considered harmful to the receiving environment? Is there adequate
and appropriate storage (i.e., containment) in the event the sludge is not ready to be released to the
environment? Please note that steps should be taken to ensure no further releases of toluene or other
harmful chemicals are made to the lagoon or receiving environment. Please consider as well steps to be
taken to remediate any environmental damage caused by toluene at this site.

The Interim Abandonment & Restoration Plan indicates that a 65 x 50 m conductivity anomaly located
within or under the gravel pad was likely due to buried metal. Has Shell proposed any further investigations
to determine the exact nature of this anomaly and the amounts and nature of any buried metals causing it?
Also, this Plan does not indicate the number or nature of buried landfills that are likely at this site. Mas the
proponent conducted testing to determine the number, contents and volume of these landfills? EC also
recommends the monitoring of any future landfills to ensure the contents are known and are safe for the
environment. -

It does not appear that there has been a waste inventory or audit completed that outlines the nature, extent
and eventual fate of all waste materials brought to, used and generated at this site. EC recommends the
development of such a Plan. Such a waste management plan should include, but not be limited to:
+ Purchasing policies that focus on reduced packaging,
e A hazardous materials management plan for the site that ensures that all hazardous wastes,
including waste oil, receive proper treatment and disposal at an approved facility
» On-site diversion and segregation programs (i.e. the separation of non-food waste items, non-
combustible solid wastes etc. suitable for storage and subsequent transport and disposal or
recycling). The proponent is encouraged to make use of recycling facilities for all recyclable
materials.
« If incineration is required, ensure diligent operation and maintenance of the incineration device and
ensure appropriate training is provided to the personnel operating and maintaining the incinerator.
The proponent is encouraged to develop an incineration management plan in consultation with EC
and the GNWT. This would include a submission of an annual incineration management report
that provides the following details:
o Recycling/segregation waste program
incineration technology selected
Waste audit — amount and types of waste incinerated
Operational and maintenance records
Qperator training
Incineration ash disposal
How will the Proponent demonstrate compliance with the Canada Wide Standards for
Dioxins & Furans and Mercury?

o0 00CCQQe

Also, with respect to the large spill of 800 000 L in 1981, has any progressive reclamation been
considered? Progressive reclamation is continuous reclamation and rehabilitation of facility property as
operations continue. Progressive reclamation has the advantages that terminal closure liability is reduced,
closure technology can be demonstrated and the potential of discovering hidden problems and correcting
them, prior to final closure, is increased. The risk to both the current operator and the successor custodian
is also reduced. Final reclamation is conducted after facility operations have ended. Progressive
reclamation dramatically reduces the amount of final reclamation at the end of an operation.

Given the location of the spill, EC would encourage Shell to accurately delineate and begin progressive
reclamation measures of contaminated soil in the near future. Please clarify whether the 2495 m? of
‘impacted soil’ includes the actual berms around the tanks? Also, under Treatment Options, the report
states that the preferred option for the excavated base pad material is to treat and reuse because of its
scarcity in the Mackenzie Delta. Gould the proponent clarify why this approach, i.e., leaving the exposed
natural surface, satisfactory here, but elsewhere the report recommends that the gravel pad be left in place
to protect the underlying permafrost? This approach would seem to imply that the treated gravel from the
1081 spill area should be placed back over the exposed natural surface.



10.

11.

12.

13.

The report states that the vegetation in tundra areas around the base pad “is healthy and appears to be
unaffected by the presence of hydrocarbons”. Was this assessment based on detailed assessment of the
vegetation in these areas compared to similar vegetation types well removed from Farewell (i.e.,
appropriate background sites)?

Also, very little information has been presented that concretely outlines how petroleum hydrocarbon
contaminated soils will be treated, whether on or off site. The ESA should have provided accurate volumes
of soil that are currently contaminated cnsite yet the A&R Plan does not provide a timeframe for addressing
this contamination. The A & R Plan should give more details on in situ and ex situ reclamation measures
and information on the likelihood of which method(s) will be adopted for the various locations within this
site.

EC requests clarification on a number of points relative to the reclamation of PHC contaminated soils. The
Interim A & R Plan recommends leaving the existing gravel pad in place in order to retain the underlying
permafrost and prevent possible ponding. In a later section, the report states that removal of some of the
gravel may be beneficial given the scarcity of it in the area. This appears to be contradictory. Does the
proponent know how much gravel (i.e., to what depth) can be removed before there will be degradation of
the underlying permafrost?

The Interim A & R Plan also states that if the existing gravel pad were retained in its entirety it could be
covered with a “thin lift of alluvial soils to match the surrounding soil conditions”. Please clarify whether this
a proven technique in this environment. And what would be the source of the above-mentioned alluvial
soils? The Reclamation Plan also implies that the site (e.g., gravel pad) could be re-vegetated with an
appropriate mixture of plant species. Please note that Shell will need to provide an exact species list of
plants being contemplated and the proposed methods to be used (i.e., whether re-seeding or planting).
Have any of these revegetation techniques been provent in this environment? Given that the other
alternative being considered is light scarification and natural re-vegetating, the Reclamation Plan should
provide more detail on the expected outcome of this approach should it be adopted.

Please note the following regarding a Spill Response Plan that should already be in place for Camp Farewell.

14.

15.

16.

17.

18.

Please note that there should be a site specific Spill Response Plan that provides a clear path of response
in the event of a spill and that indicates how the proponent will meet the requirements of prevention,
preparedness, response and recovery.
« The plan should provide a map of the campsite, indicating the location fuel storage areas and spill
kits.
+ The Plan should provide contact information for individuals on site who should be notified if a spill
occurs, as well as contact information for relevant government agencies that should be notified.
s The appropriate contact information for Environment Canada is included below:
o The 24 hour Emergency Pager, monitored by Environment Canada Emergencies
personnel; Tel: 867-820-5131.

All spills shall be documented and reported to the 24 hour Spill Line at {(867) 920-8130. The Plan should
provide a copy of the NWT/NU Spill Reporting Form and contact number for the Spill Line (867-920-8130).

Drip pans, or other similar preventative measures, shall be used when refueling equipment on site.

The Spill Contingency Plan should provide direction regarding response actions for spills on various types
of terrain (ex. spills on land, water, snow/ice, muskeg, etc...).

The Spill Contingency Plan should provide an inventory of spill response resources, and clearly indicate
where these resources are located.

Please note the following in the event this site will be using large quantities of fuel or the use of fuel tanks rather
than barrels:

Environment Canada intends to repeal the existing Registration of Storage Tank Systems for Petroleum Products
and Alfied Pefroleum Products on Federal Lands and Aboriginal Lands Regulfations and replace it with a regulation
that has a broader scope of application, Storage Tank Systems for Petroleum Products and Alfied Petroleum
Products Regulations. The proposed regulations under the Canadian Environmental Protection Act (1999), Part 9



will incorporate mandatory technical requirements (secondary containment, leak detection, corrosion protection,
overfill, spill containment) and be more in line with those regulations that already exist in most provincial and
territorial jurisdictions. Compliance with the proposed regulations will be mandatory, and EC will conduct
inspections to ensure compliance with the regulations. The technical requirements of these proposed regulations
are based on the 2003 CCME Guidance document PN 1326 “Environmental Code of Practice for Aboveground and
Underground Storage Tank Systems Containing Petroleum and Allied Petroleum Products”. Environment Canada
encourages Shell Canada Ltd. to consult this document and ensure that the existing tanks and related containment
system are designed and operated in accordance with it. For further information on EC's proposed regulations
please visit hitp://www.ec.gc.ca/lst-rs.

Please do not hesitate to contact me with any questions or comments with regards to the foregoing at (867) 669-
4708 or by email at ivy.stone@ec.gc.ca.

Sincerely,

Original signed by

lvy Stone
Environmental Assessment / Contaminated Sites

cc: Carey Ogilvie {Head, Environmental Assessment North, EPOD, Environment Canada, Yellowknife, NT)
Mike Fournier (Northern Environmental Assessment Coordinator, EPOD, Environment Canada, Yellowknife, NT)
Myra Robertson (EA Coordinator, CWS, Environment Canada, Yellowknife, NT)
Paul Latour (Habitat Biologist, CWS, Environment Canada, Yellowknife, NT)
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Canada Canada

Rm. 200, 4989 - 98 Avenue NW
Edmonton, AB T6B 2X3

May 6, 2008

Mr. Randall Warren

Manager; Reclamation and Drilling Waste
Shell Canada Energy

400 - 4" Avenue SW

Calgary, AB T2P 3H5

Dear Mr. Warren:

Environment Canada (EC) issues Shell Canada an annual Migratory Bird
Sanctuary (MBS} permit for the operation and maintenance of the
Farewell Camp and Stockpile site (Camp Farewell). In this permit, EC
outlines its expectations with respect to site clean-up, restoration, fuel spill
mitigation, garbage and waste handling. Project proponents operating
within the Kendall Island Bird Sanctuary (KIBS) are required as conditions
of their MBS permit to undertake annual cleanup, remediation and
reclamation programs if necessary.

In 2008, Shell Canada Limited submitted to the Northwest Territories
Water Board (NTWB), an Environmental Site Assessment (ESA) and
Interim Abandonment and Restoration Plan for Camp Farewell. The plan
identifies the type and distribution of contaminated sediments in and

adjacent to Camp Farewell. The plan also provides initial
recommendations for interim remediation of the site. An updated ESA and

Interim Abandonment and Restoration Plan are due fo the NTWB in
November 2008. In light of the information presented in the 2006 ESA
and Restoration Plan, EC wishes to engage Shell Canada Limited in a
discussion regarding remediation options for Camp Farewell and adjacent
areas affected by this facility. Clean-up of the existing contaminated areas
and Camp Farewell site are viewed as important milestones to be met
before further industrial activities occur at this site. EC' management of
existing contaminated sites within protected areas must respect present
day permit conditions and departmental priorities.

Erologo® Popet f Paplor EsaLagd”

As a first step in this process, EC would like to meet with Shell Canada

Limited representatives to discuss a Progressive Reclamation Plan for P oS
Camp Farewsll. Ideally, this meeting will occur before July 1, 2008, with a é%’
draft plan articulating specific reclamation and clean-up activities required R
at the site, and firm deadlines for achievement being presented to

Canadﬁ ’ WWW.2C.0C.C8




Environment Canada, Indian and Northern Affairs Canada and NT Water
Board by November 1, 2008. This draft plan would form the foundation for

the eventual clean-up of Camp Farewell.

Please direct your enquiries regarding this issue to Craig Dockrill, Habitat
Biologist, Mackenzie Delta Programs (867-678-6429 or
craig.dockrill@ec.gc.ca). Scheduling of meetings between EC and Shell
Canada Limited should also be coordinated with Mr. Dockrill

Yours sincerely,

E A

David Ingstrup

AlDirector

Canadian Wildlife Service
Prairie & Northern Division

CD/mma

cc  Trish Merrithew-Mecredi, Regional Director General, INAC, NT
Region, Yellowknife
Ron Wallace, Executive Director, NT Water Board, Yellowknife
Barry Munson, A/Manager, Risk Assessment & Contaminated
Sites, EC, Prairie & Northern Division, Edmonton
Carey Ogilvie, Head, Northemn Section, Environmental Protection
Operations, EC Prairie & Northern Division, Yellowknife
Garry Bogdan, Director, Wildlife Enforcement, EC, Prairie &
Northern Division, Edmonton
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Mr. Randall Warren

Manager, Reclamation and Drilling Waste
Shell Canada Limited :
400-4™ Ave SW

Calgary, AB T2P 2H5

Tuly 3, 2008 Sent by E-mail and Post
randall. warren@shell.com

Re: Interim Abandonment and Restoration Plan
Shell Camp Farewell Water License N7L1 —1762

Dear Mr. Warren:

This letter is in reply to your request for a review of your interim plan sent to the Water
Board. Staff and technical advisors to the Water Board have reviewed the plan and we
are pleased to provide some technical comments, without prejudice, that we hope will
assist you in your final preparations.

Obviously, while the NWT Water Board itself declines any formal comment at this time,
the Board Members will formally review any further submissions requesting a Water
License for the project if, and when, such is submitted to the Board.

Please do not hesitate to call me should you require any further clarifications or
information in regard to this matter.

Yours truly,

Ron R. Wallace, PhD.
A/Executive Director
NWT Water Board

cc. Mr. C. Robertson — cohl.robertson{edworleyparsons.com

Mr. Joel Ingram -~ joel.ingram(@ec.gc.ca
Ms. Amy Sparks — amy.sparks@ec.gc.ca

Mr. E. Yaxley — yaxleye(@inac-aing.gc.ca

Ms. Carole Mills — nullsc(@inac-ainc.gec.ca




NUNAPPA
SIVUNIUKPAIT
_/| INMAKUN

NORTHWEST [[\]
TERRITORIES YT
WATER BOARD =3

Technical Comments from Water Board Technical Advisors

The Interim Abandonment and Restoration Plan as prepared by WorleyParsonsKomex
for Shell Canada Limited has been reviewed. The Plan is in partial fulfillment of
conditions Gl and 2 of Water License N7L1-1762, “Conditions Applying to
Abandonment and Restoration”.

Also reviewed were the 2006 Environmental Site Assessment prepared by
WorleyParsonsKomex, including review comments from the Department of the
Environment and also the Department of Indian Affairs and Northern Development
(Water Resources Division).

General Comments

The Water License expires on October 31, 2010. Shell Canada was required to submit to
the Water Board an Interim Abandonment and Restoration plan within one year of
~ issuance of the License (November 1, 2005) and to update this interim plan every two
years. Submission of this plan and the Environmental Site Assessment fulfills these
conditions.

It is assumed that Shell Canada Limited will submit an updated, interim plan later this
year to comply with conditions of the Water License. It may also be assumed that, upon
renewal of the Water License in 2010, the Board will require before approval, a final
abandonment and restoration plan.

The conditions of the Water License lack specifics on what the abandonment and
restoration should include; however, I find that the consultants for Shell Canada Limited
have provided a comprehensive, interim plan that addresses all site components to be
abandoned and restored. They have completed many studies at Camp Farewell, which
should guide them in their restoration work.

The consultants make reference to the 1990 Guidelines for Abandonment and Restoration
and it is encouraging that they also reference the 2002 ministerial policy on mine site
reclamation for the Northwest Territories, which describes recent government thinking
about liabilities to the Crown from industrial activities in the north. The intent of the
policy should be the main guidance document for the proponent as they develop the
updated, or final, plan for 2008. The final land use should be clearly identified for each
abandonment and restoration activity. }f the Lands Directorate of INAC is also requiring
an abandonment and restoration plan, the Board may choose to consider a joint review
with INAC.
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Water-related Activities

Section 6 describes the water-related restoration activities. The main area of concern is
the treatment of sediments from the sewage lagoon. The proposed treatment method 1s
air-drying potentially contaminated sediments and the consultants cite literature to show
the effectiveness of this option. However, this literature may be “southern-based’ and its
effectiveness in Arctic conditions may not been demonstrated. Shell Canada Limited
may consider a test of this option to prove its effectiveness, and perhaps more
importantly, its cost. It is also noted that the consultants suggest the final restoration plan
will be based on feedback from the Land Use Inspector.

Hydrocarbon-affected areas

Section 7.2 “Near-Term Site Remediation and Meonitoring” identifies several thousand
cubic metres of hydrocarbon-affected soils. Options are presented for remediation. The
consultants also note that disturbing this land could cause more environmental damage
than leaving it as is. The Water Board may request a quantitative risk assessment of
various options to remediate the hydrocarbon-affected areas, especially the urethane
foam/gravel pad. It is noted that the consultants cite the NWT Guidelines for parklands
and residential lands for hydrocarbon contamination (ie. a concentration of 0.8 mg/kg of
toluene in soil).

Reclamation Costs

Section 7.3 introduces the notion of a site audit to verify on-site materials and structures.
Such an audit will ensure that decommissioning activities are implemented in a safe
manner. More importantly, an initial restoration cost estimate should be provided to the
Water Board when this audit is conducted as it could affect the amount of the security
deposit, which at present is two million dollars.

Monitoring

Sections 7.2.6 and 7.5.3 describes the intended monitoring programs following final
abandonment and restoration. It is noted that the plan considers a one, two and five-year
follow-up period for post-abandonment monitoring. Specifics of such a monitoring plan
including locations, frequency of monitoring and further remedial actions should be
identified in the event monitoring shows unanticipated site conditions. The NWT Water
Board has issued monitoring guidelines for exploration activities in the delta and these
guidelines could assist in developing a comprehensive monitoring program.
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Summary

The interim conceptual plan has been reviewed. Current technical review comments are
based on the conceptual nature of the plan. It may be assumed that the NWT Water
Board, at the time of a Water License submission by the proponent, may require a more
detailed final plan that includes a quantitative risk assessment of restoration options, the
costs of these options and the timing of reclamation activities.
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Minutes of Farewell Camp and Stockpile Site Reclamation Meeting
Capital Suites

Inuvik, NT

July 7, 2008

In attendance:

{RW) Randall Warren, Manager Reclamation and Drilling Waste, Shell Canada Energy
(CR) Cohl Robertson, Staff Environmental Scientist, WorleyParsons Komex

(DW) David Wells, Northern Manager, IEG Consultants Ltd.

(AS) Amy Sparks, Contaminated Sites Officer, Environment Canada

(J1) Joel Ingram, Head Mackenzie Delta Programs, Canadian Wildlife Service, EC

(CD) Craig Dockrill, Habitat Biologist, Canadian Wildlife Service, Environment Canada

1) Introductions and Agenda

Following introductions, RW proposed that a discussion of the NWT Water
Board’s comments regarding the 2006 ESA of Farewell be added to the agenda.
The group resolved to add this discussion to the agenda.

2) Context of Meeting

Representatives of EC and Shell discussed the letter requesting this meeting, and
agreed that the opening and maintenance of a dialogue regarding reclamation
plans and activities at Camp Farewell was a positive step.

3) Environment Canada’s Comments Regarding ESA/IARP

AS led a discussion of Environment Canada’s comments to the NWT Water
Board regarding the 2006 Environmental Site Assessment and Interim
Abandonment and Restoration Plan for Camp Farewell. Five priority issues
were outlined by AS:
i. Accurate background sampling required
1. CR, DW and RW indicated that rich organic layers in the
Mackenzie Delta interfere with laboratory analyses
2. Background water samples should be taken from sites
known to be free of impact from facility
ACTION: Background water and soil samples to be taken from
sources unaffected by Farewell site during future reclamation
program.

ii. More rigorous delineation of contamination

Hel
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1. Agreed that further delineation at burn pit, historic spill
site and NE corner of gravel pad were appropriate during
future reclamation activities.

ACTION: RW and CR to incorporate further delineation of these
contaminated areas into reclamation plans.

iii. AS indicated Environment Canada’s preference for further
investigation of certain discoveries:

1. Elevated Selenium and Toluene as concerns

2. Sizeable conductivity anomaly within the gravel pad
ACTION: RW and CR to undertake additional background
sampling to resolve issue of Toluene concentrations, believed to
be false positive,
ACTION: RW and CR to investigate conductivity anomaly further
during next reclamation activity.

iv. Clean up concentrations should be developed using a risk
assessment
1. Residential Parkland guidelines would be most
appropriate in absence of risk assessment.
2. Shell concerned that Residential guidelines may not be
appropriate for an active industrial site, but is prepared to
meet those guidelines at time of abandonment

v. Clarify the desired goal for gravel on the site, report is currently
inconsistent
1. Report is not clear on desired end result for gravel at the
site
ACTION: CR/RW to clarify intentions with respect to gravel in
updated 2008 ESA.

4) NWT Water Board Response to ESA/TARP

The group reviewed the NWT Water Board response to the 2006 ESA/IARP. The
comments were found to be fairly positive, but also highlighted the toluene
issue as one requiring resolution. CR and RW indicated that removing concerns
about toluene concentrations at this site would be a priority during upcoming
reclamation activities.

5) Progressive Reclamation

CR presented a draft 5 year plan for Shell Canada Ltd’s progressive reclamation
of the Farewell site. The draft plan focused on the treatment and/or removal of

Bl
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affected soils near the Tank Farm, Burn Pit, and NE perimeter of gravel pad.
The program also proposes monitoring of groundwater, surface water, shallow
soil and vegetation.

6) Timelines

The group discussed appropriate timelines for action at Camp Farewell. RW
indicated that the reclamation activities discussed by Environment Canada and
Shell representatives today should have varying timelines for achievement that
are compatible with Shell’s long term plans for the Farewell Site.

CD and ]I indicated that Environment Canada is comfortable with the adoption
of progressive 5 year plans, recognizing that Camp Farwell will be an important
facility in the proposed Mackenzie Gas Project. The reclamation plans should
be updated every 5 years to reflect the operational needs of the Farewell Site and
the ecological implications of the site for Kendall Island Bird Sanctuary.

ACTION: CR/RW to assign appropriate target dates to reclamation
activities based upon information exchanged today, including
Environment Canada’s comments regarding the 2006 ESA/IARP, the
NWT Water Board's comments regarding same, and the draft
progressive reclamation plan presented by CR. Potential reclamation
activities will be group according to timeline, and presented at next
meeting:

a) activities that are achievable in less than 5 years

b) activities that are continuous or related to annual programs

¢) activities that are long term, appropriate upon abandonment

7} Path Forward

The next meeting was tentatively scheduled for the end of November. Specific
location, date and venue were not decided. It was agreed that other regulators
(DFQ, INAC, and NWTWB) should be incorporated at that time. However,
there was also concern that INAC and DFO be solicited to provide comments on
the 2006 ESA/IARP for Farewell prior to October.

ACTION: CD to circulate draft minutes of this meeting to attendees for
comment. CD to circulate finalized minutes to other regulators along
with suggestion to provide NWTWB with comments regarding 2006
ESA/IARP and preliminary invitation to participate in next Camp
Farewell Reclamation meeting.
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