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List of Acronyms

AIP Arctic Infrastructure Partners

BTEX Benzene, toluene, ethylbenzene, and xylenes
CCME Canadian Council of Ministers of the Environment
CcoC Contaminant of Concern

CRA ConestogeRovers & Associates

EPD Environment Protection Division (Government of Nunavut)
FTA Fire Training Area

g grams

GN Government of Nunavut

GNWT Government of Northwest Territories

HDPE Highdensity polyethylene

LTU Land Treatment Unit

m Metre

m? SquareMetre

m? CubicMetre

mm Millimetre

mbgs Metres Below Ground Surface

MOE Ministry of theEnvironment (Ontario)

NWB Nunavut Water Board

0&G Oil and Grease

PAH Polycyclic Aromatic Hydrocarbons

PCB Polychlorinated Biphenyl

PHC Petroleum Hydrocarbon

PVC Polyvinylichloride

QA/QC Quiality Assurance/Quality Control

RBC RiskBased Concentration

RFP Request for Proposal

SQG Soil Quality Guidelines

TC Transport Canada
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Section1.0 Introduction

ConestogeRovers & Associates (CRA) has prepared this Soil and Groundwater Management
Work Plan (Work Plan) for the Environmental Protection Department (EPD), Department of
Environment, Government of Nunavut (GN) on behalf of Arctic Infrastructure Partners (AIP).
AIP is a consortium comprised of the following entitiBsiuygues Building Canada, InfraRed
Capital Partners, Winnipeg Airports Authority and ColasCanada, thitaigubsidiary, Sintra

Inc. (the Consortium). The Consortium was retained by the GN to construct a new Air Terminal
Building, a new Combined Services Building and substantial improvements to the runways,
taxiways and aprons (including construction ofeav taxiway and expansion/alterations to all

of the aprons) and construction of groundside infrastructure including access roads and parking
lots, utilities, etcat the Igaluit International Airport in Igaluit, Nunavut (Site). A Site Location
Map is prowded as Figuré. The Project is scheduled to commence in 2014. CRA was retained
in July2013by AIP to complete an environmental investigation of the areas included in the
Project.

This Work Plan provides a summary of the environmental investigati@a<ORA completed in
the areasof the Project in Julg013. In accordance with the Department of Environngent'
Environmental Guideline document for Contaminated Site Remediation (Department of
Environment2009), a property owner is required to notify the EPD upon discovery of soil or
groundwater contamination. This document ses as notification of the JuBR013 data
obtained for the Site.

This Work Plan also provides the EPD with the scope and methods to handle, manage, process,
transport, dispose of or otherwise address the environmental impacts identified in the areas of
the Project. This Work Plan will focus on managing the environmental contamination located
within the areas of the Project. CRA did not investigate areas outside of the scope of the
Project, per AIR direction. CRA understands that the Project activities commenne

June2014.

Section2.0 RemedialObjectives/Applicable Guidelines

The remedial objectives for the Project are as follows:

x To prevent exposure to impacted soil containing contaminants of concern (COCs) at
concentrations greater than applicable CCME or Site specifibasdd concentratios
(RBCs)

X To prevent exposure to groundwater on and off Site containing COCs at concentrations
greater than applicable guidelines or Site specific RBCs
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x Mitigate the potential for the volatilization of COCs in soil and groundwater to indoor air of
future on-Site buildings

CRA used the following guidelines to assess soil and groundwater concentrations detected
during the field activities completed at the Site in M}.3.

Applicable Soil Standards for the Site:

1. Canadian Council of Ministers of the Environment (CCME] Tiglustrial Guidelines:
As presented inCanadian Environmental Quality Guidelines Summary Tables, Soll
Quality Guidelines for the Protection of Environmental and Human Health, Industrial
Land Usg dated 1999, updated 2011 (CCNMB,11). CCME has recently updated their
Soil Quality Guidelines (SQGs) for some polycyclic aromatic hydrocarbons (PAHS), as
presented in Canadian Soil Quality Guidelines for the Protection of Environmental and
Human HealthPolycyclic Aromatic Hydrocarbons 20{GCME2010). CCME Tiér
Industrial Guidelines were used to determine if soil impacts are present at the Site.

2. Environment Protection Division (EPD) of the Department of Environment of the GN
Tier1 Criteria for petroleum hydrocarbon carbddHC)mpacts in Surface Soil: As
presented in the Environmental Guideline for Contaminated Site Remedidtion
Department of Environment, Government of Nunavut, dated A®49, updated
January2002 and Marcl2009. The EPD developed this guidance document with
reference to the CCME documeéi@anadaWide Standards for Petroleum Hydrocarbons
(PHC) in Sdildated 2001, updated in 2008. The PHC standards are consistent between
the two guidance documents. The surface soil depth relates to any soil sample collected
less than 1.5netresbelow ground surfacenfbgy. The GN Tiek Criteria were used to
determine if soil impacts are present at the Site.

Based on CR&\field observations, the coargextured soil standards shall apply across the Site.
Groundwater standards used for comparison purposes:

1. CCME Water Quality Guideline&s presented iHCanadian Environmental Quality
Guidelines Summary Tables, Water Quality Guidelines for the Protection of Aquatic Life,
Freshwater, dated 1991, updated 2012 (CCN2B12). CCME does not have any
guidelines for groundwater. CRA has used the short and long term guidelines for
comparison purposes, and as an initial screening of the groundwater data. The CCME
Water Quality Guidelines for the Protection of Aquatic Life were developed using
freshwater toxicity data, which are conservative for a groundwater condition. The
freshwater toxicity data do not take into account a dilution factor (geoundwater

082415(5) Rev. 1
August2014 2


http://myportal/en/corporate/resources/CRA_l-c.jpg

Arctic Infrastructure Partners (AIP) Soil and Groundwater Management Pl:

entering into a freshwater body), and as such, CRA developedf&Bks groundwater
at the Site. The development of the RBCs is discussed further below.

2. Ontarids Ministry of theEnvironment (MOE) Tab&Standards: As presented i&dil,
Ground Water and Sedimé Standards for Use Under PatV.1 of the Ontario
Enviromental Protection Act, Tabl& Full Depth Generic Site Condition Standards in a
NonPotable Ground Water Conditiondated Aprill5,2011, (MOE2011). MOE Tabl&
Standards for industrial/commercial/community property use for coaeséured soil
were gplied. In the absence of CCME Water Quality Guidelines for groundwater
conditions, CRA used the MOE standards for comparison purposes.

The CCME Water Quality Guidelines were developed to be protective of ecological and human
receptors for a fresh water environment, and are conservative when applied to a groundwater
condition. CRA used the CCME guidelines as an initial and general screening of the
groundwater data.

CRA used the MOE standards for full depth generic site condition standards irpatable-
groundwater condition for comparison purposes. The MOE standards are protective of
ecological and human receptors and are applicable to sites in Ontario that are undergoing site
remediation with an objective to achieve clean closure in accordance with the MOE generic
standards.

CRA understands that the objective of the Project is to manage the impacted soil and
groundwater identified in Jul®013 and likely to be encountered during the Project works and
not to achieve Site cleanp. Based on this olgdve, CRA conducted a risk evaluation to
determine if the soil and groundwater concentrations present pose an unacceptable risk to
Sitespecific receptorsCRA identified/calculated Site specific RBCs based on the following
potential exposure pathways:

x Commercial worker direct contact (incidental ingestion and dermal contact) with soil
x Commercial worker inhalation of vapours (indoor air) from soil and groundwater

x Construction/utility worker direct contact (incidental ingestion, dermal contact, and
ambiert air inhaldion) with soil and groundwater

X Trespasser direct contact (incidental ingestion, dermal contact, and ambient air inhalation)
with soil

X Plants and soil organisms direct contact with soil and groundwater

CRA provided a letter summarizing the diepment of the RBCs for soil and groundwater to
EPD under separate cover for review and concurrence.

082415(5) Rev. 1
August2014 3


http://myportal/en/corporate/resources/CRA_l-c.jpg

Arctic Infrastructure Partners (AIP) Soil and Groundwater Management Pl:

Section 30 Nature and Extent of Pr&Xistirg
Environmental Contamination

During theJuly2013 nvestigations, CRA collected &&il samples and two grab groundwater
samples for analyses of volatile organic compounds (VOCSs) (including benzene, toluene,
ethylbenzene and xghes [BTEX]), PAHs, metals, F&#€E4, polychlorinated biphenyls (PCBs)
and general chemistry parameters. It is important to note tpatundwater was oly
encountered intwo test pits(TP6 and TP12)

The soil analytical data compared to the CCMEII'@uidelines, the EPD TieCriteria for
PHCs in surface soils, and the Sppecific RBCs are provided in TahleThe groundwater
analytical data compared to the CCME Water Quality Guidelines for the protection of
freshwater aquatic life, the MOEable3 Standards, and the Sitpecific RBCs are provided in
Table2. The locations of the soil and groundwater exceedances ideniifidéaly2013are
provided onFigure2.

Based on the JuB013 data, CRA identified areas where environmental contamination will be
encountered during the implementation of the proposed Project works. AIP completed
pre-construction verification and delineatiommsping in Jun€014and verified the extenof
impacts within the limits of the ProjecAIP will provide EPD with the results of the
pre-construction verification and delineatigampling under separate cover. The areas where
environmental contaminatio will be encountered during the implementation of the proposed
Project works are described as follows:

x Drum Cache * Approximately 300, 208tre drums and a 50,080tre tank are currently
staged in this area. The soil sample collected immediately underlying an area of tar product
(TP32 0.15mbgs) contains concentrations of ethylbenzene one order of magnitude greater
than the CCME guideline. The jm@nstructionverification and delineatiosampling
confirmed that the impacts in this area are to a maximum depth ohthgs, and covers an
approximate area of @0 square metes (nf).

X Land Treatment Units (LTUs) and underlying s&bil samples collected from the former
Fire Training Area (FTA) where 3 active landfarms are located (LTU1, LTU2, and LTU4)
contain concentrations of PHC F2 and F3 greater than the EPD crigagad on the
pre-constructionverification and delineatiosamplingdata, AIRconfirmedthat there is no
soil impacts in the vicinity of TP24; however, AIP will excavate approximatetyBs0
metres (nT) of soil in this are#o be conservative

X Arsenicimpacted soil adjacent to runway The soil sample collectddbm 0.8mbgs at test
pit TP15 located adjacent to the runway contained concentrations of arsezategithan
the CCME guidelineAs part of the preconstructionverification and delineatiosampling,
four test pits were advanced surroundiigP1l5. Asenicwas notdetected in any of the soil
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samples collected frorthese four test pitat concentrationgreater hian the applicable
standards; however, AIP will excavate approximatelyr286f soil in this are4o be
conservative

x PAHimpacted groundwater-The grab groundwater sample collected from test pit TPO6 in
July2013contained concentrations of PAH parameters greater than the MOE Bable
Standards. Groundwater was encountered during the excavation of test pit TP06 at
approximately 1.Inbgs. As pat of the pre-constructionverification and delineation
sampling six additional test trenche@5m in length) were advanced and groundwater
samples were collectelom each testrench. Four othe six groundwater samples
contained PAH concentrationsegtter than the applicable groundwater standards

x Chromiumimpacted soil adjacent to Taxiwa§— The layout of Taxiwa§was modified
following the Juh2013 sampling program. AIP complefa@-construction verificatiorand
delineationsampling irthe areaof the TaxiwayGre-alignmentin June2014. CRA
understands that lsromium was detected in the soil samples collected from this area at
concentrationgyreater than the applicable soil standard&lP will provide EPD with tkeil
results and proposetemedial approach for this area under separate cover.

CRA identified environmentally acceptable and practical remedial options for each of the
abovenoted areas requiring management. A description of the remedial options contemplated
and recommendation of the preferred remedial option was provided to AIP, and is provided
below. The following sections identify the selected and alternative remedial options for each
area, and the conceptual design of the selected remedial option.

Section 40 Conceptual Remadl Design
4.1 Description of the Selected Remedial Options

CRA contemplated remedial options for each of the four areas of environmental contamination
and identified the recommended remedial option for each area. As noted above, the remedial
option for TaxiwayG will be provided to EPD under separate cover by AIP. This section provides
the conceptual design for theelected remedial optiamfor the areas of impact identified

duringthe July2013 sampling

The following remedial options were identified the recommended alternative to manage the
environmental contamination present within the identified areas:

X Preconstruction verification and delineation sampling within the limits of the Project works
to confirm the extent of environmental contaminatidiat will be encountered and require
management during the Project work#\s noted above, AIP completed the
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pre-construction verification ad delineation sampling in Ju2©14. The results of the
pre-construction sampling will be provided to EPD by AIP under separate cover.

x Construction of an orsite waste containment cell to securely store drums, tanks, tar
product, and impacted soil.

x Excavation of impacted soils for placement in theQite waste containment cell or for use
within secure areas of theréject works

x Development and application of RBCs to validate the acceptable use of arsenic and
PHCimpacted soil within secure areas of the Project works

x Development and application of RBCs to validate the acceptability of ground discharge of
treated PAHimpacted groundwater

x Installation of monitoring wells downgradient of areas where Isaile been excavated.

The scope of work to be followed during the construction of the waste containment cell,
excavation of impacted soil, use of impacted soil withi Project works, and the
pre-construction verification and delineation sampling completed by AIP in 20i#is
described below.

4.1.1  PreConstruction Verification and Delineation Sampling

Preconstruction verification and delineation sampling veasiductedin June2014prior to
commencing the Project works to confirm the horizontal and vertical extent of environmental
contamination requiring management within the limits of the Project works. AIP advaesed t
pits between the limits of the environental catamination encountered in JuB013 and the
limits of the Project works. Exact number of test piessdetermined based on observations
made in the field andhe limits demarcated by AlP.

Soil and groundwater (if encountered) samples wesiected from the test pits for chemical
analysis of the COCs identified for that ar€@eld duplicate samples will be collected for
guality assurance/quality control (QA/QC).

The observations made during the test pitting and sampling activities and the analytical results
for the soil and groundwater samples collected during this exercise wszé to refine the

volume of waste material that needs to be managed prior to or during the Project nseks
Section3.0 for additional details.
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4.1.2 Constructionof On-Site Waste Containment Cell

The onSite waste containment cell is to be constructed to contain various waste materials
encountered during the Project works, which are anticipated to include:

x Steel drums, a steel tank, tar product, and ethylbenzenpacted soil from the drum cache
area

x PHGCmpacted soil from the former FTA

X Arseniecimpacted soil from an area adjacent to the runway

The cell footprint is currently proposed to be approximately 86@nd will have a waste
disposal capacity of approximately200m?®. The current footprint of the cell is based on GRA
estimated volumes of waste materigdased on the Jul®013 data)proposed to be placed

within the cell, with approximately 50ercent @ntingency built in to the design. Any
groundwater encountered in test pits advanced surrounding the area of the containment cell
will be managed in accordance with the protocols prescribed in Segtirif the
pre-construction verification and delinéan sampling prograncompleted by Alfhdicates a
substantive change in the estimated volume of waste material to be placed in the cefillAIP
revise the cell dimensions accordingly. Plan and esestonal views are provided dfigure3.

The base bthe cell will be constructed at a depth ofvibgs with 1H:1V side slopes and a flat
base. Sand and gravel perimeter berms are to be constructed at an approximate height of
0.5m above existing ground surface around the perimeter of the cell to minimize surface water
infiltration. The excavation will be completed to smooth even lines prior to construction of the
cell liner systemDue to the anticipated coarsgrained nature of the underlying soil in the

vicinity of the cell, the following liner system is proposed for the base of the cell to mitigate
contaminant migration from the waste materials to the underlying soil (from bottom to top):

X 540g/m? non-woven geotextile

x 1.5-millimere fnm)high-density polyethylene (HDPE) geomembrane
X 540g/m?non-woven geotextile
X

150mm thick layer of ofBite sand and gravel

A schematic of the liner system is presented on Figur&he liner system will be installed
along the entire base dhe cell and extend up the 1side slopes. The nemoven geotextiles
and HDPE geomembrane components of the liner system will exteméhfierally into the
perimeter granular berms and maintain a minimum of @®f cover, as shown on Figute
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Due to the variety of waste streams anticipated, CRA recommends that wasteia=asre
placed in the following sequence (from bottom to top):

1. Minimum 0.3m thick layer of impacted soil at the base of the cell to protect the
underlying HDPE geomembrane (as noted in the liner system).

2. Drums and steel tank will be placed simultandguwsith ethylbenzene impacted soil
from the drum cache area to minimize void spaces between drums, ultimately
minimizing settlement of the waste within the cell. The steel tank is to be crushed prior
to disposal.

3. Other waste materials.

A 0.3m thick layerof impacted soil shall be placed above waste materials, beneath the
cover system, to protect the overlying HDPE geomembrane to be discussed below.

Following the disposal of all necessary waste materials, a cover system is to be constructed.
The primary purpose of the cover system is to minimize the amount of leachate generated in
the cell by minimizing the amount of water infiltration into the waste materials. The final cover
system shall consist of the following components (top to bottom):

x 0.3m thicklayer of nonimpacted onSite sand and gravel
X 540g/m?non-woven geotextile

x 1.5mm HDPE geomembrane

x 0.3m thick layer of impacted soil

A schematic of the cover system is presented on Figur€he norwoven geotextile and HDPE
geomembrane within theover system shall extendn laterally into the perimeter berms and

a minimum of 0.3n of cover shall be maintained, as shown on Figur@he cover system shall
be constructed such that a high centre point is to be maintained to achieve positive drainag
off of the cell cover. The final slope of the cover will be determined in the field based on the
guantity and placement of the wastes in the cell.

In order to monitor the level of leachate/water within the sta containment cell, three

100-mm (4inch)diameter polyvinyl chloride (PVC) standpipes shall be installed. The locations
of the standpipes are shown on Figuie The standpipes are to be installed as filling progresses
and will consist of a slotted section at the base of the PVC standpipeilitatadeachate/water
collection. The slotted section can consist of a Moslot well screen or it may be hand slotted

A sandpack consisting of N®.sand shall be placed around the slotting sectidPressure fit

caps or4plugs are to be installeth the top of the standpipes. The standpipes will facilitate the
removal of leachate from the cell in the future, if required.
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In the event that there is significant leachate accumulatiothe waste containment celAIP
will remove the leachate vidne standpipes The leachate shall be storeddrums and
temporarilystaged in a secure area on Site pending characterization of the leachiRewill
collect a sample of the leachate for chemical analysis of BTEX, PAH ariF@H®ending the
results of the analysis, AIP wdétermine if onSite treatment of the leachate in the mobile
treatment unit is suitable oif off-Site disposakrequired

A sign shall be erected adjacent to the containment cell indicating the presence of the cell and
shallread as followsl'ined Solid Waste Containment Cell, Excavation in this Area Prohibited

4.1.3 Excavation of Impacted Soils

Based on the JuB013 dag, an estimated 4,950n° of impacted soil will be excavated prior to
or during the Project works. The estimated quantity of impacted soil for each area is provided
in Table3.

The estimated quantities for the PHiGpacted soil, arsenitnpacted soil, and surficial soil

located wthin the drum cache area are based on the analytical results collected from single test
pits advanced in these areas and from single soil samples collected from the existing LTUs. CRA
has conservatively assumed that the top OmM®f soil located within the drum cache area (an

area approximately 3éh by 30m) and the top 0.1%5n of soil underlying existing LTU1 and LTU2

are impacted and wilbe excavated. Tise soivolumes will be refined based on the results of

the pre-construction verification and deleation sampling to be completed in Jud@14(once

the pre-construction sampling and verification sampling repeftnalizedby AIB.

Based on the test pitting activities and analytical results obtained during the i8/work the
maximum depth of gcavation to remove impacted soils is anticipated to bmekps. The
approximated limits of excavation for each area are shown on Flyure

To the extent possible, impacted soil will be excavated and transported directly to either the
waste containment déor the designated location on Site where it will be used as common fill
as part of the Project works. If soil stockpiling is required, impacted soil valabedin
windrowsor small stockpileand in areas away from the airport runways and taxiwayke
polyethylene sheetinghall beunderlain by noavoven geotextile anghlaced in an area that is
flat and void of rocks or other objects that may puncture the polyethylene sheeting. The soll
shall becovered daily with polyethylene sheetinghe polgthylenesheetingshallbe secured
with ultra-violet (UV) resistargandbaggor an approvedlternative i.e, tires, etc), and placed
on top ofthe windrow/stockpile(i.e., at edges, on side slopes and acrossst) The

polyethylene sheeting will be keyed into the surrounding soils in order to secure it th& beil.
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windrow/stockpileand the areas surrounding the windrow shall promote positive drainage in
order to eliminate the potential for surface ruwff to accunulate around the pilesThe
polyethylene sheeting shall be inspected on a routine basis to ensur¢hthablyethylene
sheeting and soilemain securend dry A detail specifying secure stockpile construction is
provided onFigure4.

414 Use of Impated Soils in Project Works

Arsenic and PHihpacted soil are present within the areas of the Project works andwvill
managed prior to or during the subsurface activities proposed for these areas. CRA
understands that a large volume of fill (approximigt&0,000m®) is required in areas of the
Project worksas fill material. Soil with concentrations greater than the RBCs will either be
covered with a minimum of 1.0 of clean material (aggregate or soil) or with a paved asphalt
surface. The cut/fill bdance ofthe Project is shown on FiguPe Based orthe July2013 data,
CRA estimatethe following soil volumes, there is approximately X0bof arsenieimpacted

soil located adjacent to the runway and approximately 4,68@f PHGmpacted soil located
within the former FTA (see Tal8¢ These volumes will be refined once theqmnstruction
verificationand delineatiordata report is finalizethy AIP

CRA developed RBCs for arsenic and PHC concentrations in soil to validate the acceptable use of
arsenic and PHitnpacted soil within secure areas of the Project works. As noted in the

technical memorandum (provided to EDRder separate coveythe arsenic and PH@pacted

soil can be used within secure areas of the Project works with applicatitie ébllowing risk
management measures.

Stockpiling

Duringexcavation of impacted soil, AlIP will endeavoplkacethe impacted soilirectlyinto fill
areasof the Projectin order to prevent double handlingnd stockpilingf the impactedsoils
whichwould minimize theexposureto workers and the environmentDue toconstruction
activities,the excavated soihay be required to béemporarily stockpiled pending future
re-use in the Project worksExcavated impacted soils will be placed in a desigrextal
located away from publicly accessible areas, other than those impacted soils that will be
stockpiled for a temporary time period (less thanhigirs). As discussed in Sectibh.3,
stockpiled impacted soils will be placed on polyethylene sheetirugdain by nonaoven
geotextile and covered daily with polyethylene sheeting to prevent impact to storm water
runoff, prevent leaching of contaminants to the subsurface, and for dust control. The
polyethylene sheeting wibhe weighted down at the edgesd inspected regularly to confirm
its integrity. It is also recommended that fencing be placed around the impacted soil stockpiles
and signs put up to prevent direct contact to humans and wildiferther details regarding the
stockpile/windrow construtton are provided in Sectiof.1.3.
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Soil Cover

The concentrations of arsenic and PHCs detected in the soil samples collected from test pit
TP15 and from the former FTA, respectively, exceeded the pathway specific RBCs for
commercial workers and ecologiaakeptors for direct contact with soil. As a result, soil
excavated from these areas can be reused in the Project works as long as they are maintained
under a clean cover. This clean cover ealhsist of a hard cap, such as asphalt or concrete
(i.e.,taxi pavement or runways) or an thick clean fill cap (soil or aggregate).

Based on discussions with AIP regarding the construction sequence of the Project works, CRA
understands that there may be a period of time when the arsenic andifb&cted soil is

placed as common fill without a clean cover (soil, aggregate, or asphalt). These arkas will
managed in the interim to prevent direct contact to humans and wildlife and to prevent the
generation of impacted surface water and leaching of the contamgiaxto the ground

surface. Fencing, or some type of barrier systathbe installed surrounding the perimeter of

the uncovered impacted soil areas, and the soilvglsecured beneath polyethylene sheeting

as an interim measure. The polyethylene shegvill be weighted down at the edges and
inspected regularly to confirm its integrity.

Inhalation of Vapours (Indoor Air)

The concentration of PHE2 fraction detected in the soil sample collected from LTU1 exceeded
the pathway specific RBC for the coemtial worker inhalation of vapours via indoor air. As a
result, soil excavated from LTU1 cannot be used as fill under a building or wittmroBany
building.

4.1.5 Installation of Monitoring Wells

During the July013 investigative activities at tt&ite, gromdwater was observed in 2 of

32test pits advanced at the Site. This indicates that the groundwater is not continuous at the
Site, and there is a low risk 86il and groundwateimpacts migratingff Site viagroundwater
transport Additionally,the risk management measuré@MMs)required to be adhered to

when using the impacted soil throughout the worksluces the potential for soil and
groundwater impacts to migrate off Site.

As a conservativeneasure monitoring wells will benstalled downgradient oivhere impacted
soils have been excavatett should be noted that there is not a continuous groundwater table
at the Site, so monitoring wells may be dry at the time of installadiomecome dry seasonally
The proposed monitang welllocations are shown on Figuge
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In the event that groundwater samples collected from the monitoring wells contain
concentrationsof contaminantgyreater than the applicable standards, then additional wells
maybe installedfurther downgradient ad potentiallyoff Site, if deemed necessary

Installation of offSite monitoring wells will be contingent on obtaining access to the proposed
drilling areas.

It is important to note thathereis perched groundwater in twareas at the Sitea§ observed
in TP6 and TP12 during C&éampling in JuB013) which indicates thagroundwater
collected from offSite wells may not be representative of groundwater migrating from the
excavated areg@ndmayin factbe localized around the monitoring wglthichwould not be
indicative of Site conditions

4.2 Management of Water During Project

Groundwater was only encountered at two test pit locations during theZdy3 sampling

event and as such it is not anticipated that a substantive quantity of groundwaltdye
encountered during the Project works. However, if groundwater is encountered in areas of the
Project works where known soil contamination is present, the groundwater will be
containerized and staged in a secure area on Site pending characterization. Samples will be
collected from the containerized groundwater for analysis of the COCs present in soil in that
area of the Project works. Based on the analytical results, clean groundwater (groundwater not
containing any level of contamination) will be discharged to the ground surface in accordance
with the protocols discussed in Sectibil. Impacted groundwater will either be treated in the
mobile onSite treatment unit or disposed of eS8ite if the concentrations are too high to be
managed by th@n-Site treatment unit.

Section 50 Application of Remedial Options téreas
Requiring Management

This section provides details on how the selected option will be implemented for each area.
This section also provides a description of an alternative ckah@ption for the drum cache
area and for the PH{Inpacted soil located within the former FTA.

5.1 Drum Cache Selected Option

There are three waste streams that need to be managed within this &@@, 205litre drums

and a 50,008itre tank containing varying amounts of tar product, tar product released to the
ground surface, and surficial soil impacted with volatile organic compounds (ethylbenzene). If
the 50,000litre tank has residual liquid inside (not of a viscous nature), the liquid will be
containerized in drums and staged &ite in a secure area pending characterization. The liquid
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will be sampled for BTEX, PAHs and PHEARDhalyses. Pending the results of the analysis, AIP
will determine if onSite treatment of the impacted water in thraobile treatment unit is
suitable or if offSite disposal is required.

The selected remedial option for all three waste streams includes construction of-Siteon
waste containment cell, excavation of the waste streams from their current locatidrein t
drum cache, and placement in the waste containment cell. Construction of the waste
containment cell and excavation of impacted soil is discussed in Sécti@n

Based on the quantity of drums present and the size of the tank, they will require
approximately 175m?° of air space in the waste containment cell. The drums will be removed
from their current location and placed as is in the waste containment cell. As some of the
drums are punctured, caneill be taken during the relocation of the drum®in the drum

cache into the waste containment cell to avoid the release of tar product. The drums will be
placed directly into the waste containment cell on their side. If this is not possible and they will
be staged temporarily before being placed in thaste containment cell, they will be staged on

a nonwoven geotextile overlain with polyethylene sheeting to prevent contaminating the
surrounding surficial soils.

Based on the size of the tank it will need to be crushed prior to placement in the waste
containment cell. The tar product will remain in the drums/tank during this process. The tar
product present on the ground surface will be excavated and transported directly to the waste
containment cell.

The top 0.15n of soil within the drum cache ardan area approximately 3@ by 30m) will be
excavated and transported directly to the waste containment cell andisposed of with the
drums and tank to fill the void spaces. The estimated limits of the surficial excavation within
the drum cache area are shown Bigure5. The limits of excavation will be updateased on
the pre-construction verification and delineatisample results Soil samples collected from
this area during the preonstruction verification and delineation samplwgl be andyzed for
BTEXPHCs, and PAHs

AIP will obtain a Water Licence from the Nunavut Water Board (NWB) or amend and transfer
the existing Water Licence currently held by Transport Ca(B@dor the Site prior to the
excavation and management of impacted soil in the drum cache area.

5.1.1  Alternative Remedial Ofion for Drum Cache Area

An alternative remedial option to manage the three waste streams from the drum cache area
includes offSiteshipment and disposal of the waste streams at licensed disposal facilities. CRA
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understands that Nunavut does not maintain a licensed disposal facility for these waste streams
and that outof-territory disposal is required. CRA has identified approvsgasal facilities in
Ontario, New Brunswick and Quebec. Should GN select this alternative remedial option, the
transportation and disposal of these waste streamb be coordinated

The asphalt in the drusand the ethylbenzenémpact soil arenot clasified as dangerous
goodsunder the Transportation of Dangerous Good Regulation, and asthecSjte does not
requirea hazardous wastegeneratornumberwith the Department of EnvironmentAll waste
streams shipped off Site will be accompanied by atevaganifest form.

The drums, tank and ethylbenzenmpacted soilvill be removed from their existing locatien
and securely containerizgatior to shipment offSite A skid steer with a drum handlavill be
usedto moveand placehe drumson pallets orequivalent shippingontainerwith spill
containment for transportation off Site. nfexcavatowill be usedo move the steel tanlas a
whole andplace it onpallets/skids, or an appropriate equivaleribepending on the integrity of
the tank, the tankmaybe brokeninto large pieces for transportation.h&
ethylbenzenempacted soiill be excavated and pladénto soil baggor transportation. Soil
bags can be transported by the forklifAs noted above, as some of the drums are punctured,
care will be taken during the relocation of the drums from the drum cache area to the
transportation equipment. The drums will be placed directly into the transportation
equipment. If this is not possible and temporary staging is required, the drums will be staged
on a nonwoven geotextile overlain by polyethylene sheeting to prevent contaminating the
surrounding surficial soils.

The top 0.15n of soil within the drum cache area (an area to be refined based on the
pre-construction verification samplingvill be exavated and transported directly to the

shipping container. The estimated limits of the surficial excavation within the drum cache area
are shown on Figur®. The limits of excavation will be confirmed during the-poastruction
verification and delinet@on sampling activities. If the soil cannot be placed directly into the
shipping containers and temporary staging is required, the drums will be staged on a
non-woven geotextile overlain by polyethylene sheeting to prevent contaminating the
surrounding arficial soils.

AIP will obtain a Water Licence from the NWB or amend and transfer the existing Water Licence
currently held byT Cfor the Site prior to the excavation and management of impacted soil in
the drum cache area.

! Hazardous waste is defined as a contaminant that is a dangerous good and is no longer wanted or is unusable

for its original intended purpose and is intended for storage, recycling, treatment or dispos@gnmental
Guideline for the General Management of Hazardous Waste, Department of Environmént, GN
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5.2 LTUS and Underlying Soll

Three LTUs containing PH@pacted soil (LTUL, LTUZ2, and LTU4) are located within the former
FTA. Based on the J2§13 data, CRA estimated that there is approximately 4r856f
PHCimpacted soil located in this area that needs to be managed. The exacheto be

removed in this area will be refinda the pre-construction and verifidion samplingdata. AIP

has estimated thaapproximately 450n° of impacted soil requiresmianagemenbased on the
June2014 data

The selected remedial option for the Pligpacted soil includes the development of RBCs for
PHC concentrations in soil to validate the use of the-Php@cted soil in secure areas of the
Project works. Through the development of the RBCs, it was concluded that athpatted

soil could baused as common fill in areas of the Project works where the soil will be covered
with 1 m of clean cover (soil or aggregate), or an asphalt surface. Based on discussions with
AIP, CRA understands that approximately 10/886f fill is required in the Pject works so all

of the PH@mpacted soil can be used within the Project woks. The cut/fill balance of the
Project is Bown on Figur@. The risk management measures that Ww#él adhered to when

using the PH@npacted soil throughout the Project works are discussed in Sedtiof.

Impacted soil will be excavated from the LTUs and transported directly to its designated
location in the Project works. If impacted soil will be stockpiled temporarily, the protocol
discussed in Sectioghl.3 will be adherel to. The geosynthetic liners currently in place at the
base of the LTUs will be removed and placed directly into the waste containment cell.

The top 0.15nm of soil underlying the impacted LTUs will be excavated and transported directly
to the designatedocation in the Project works. The estimated limits of the surficial excavation
within these areas are shown on Figlre

Based on the depth of impact identified in test pit TR24uly2013, CRA has assumed that an
excavation approximately 1@ by 10m and 1m deep will be required to remove the
PHCimpacted soil from this area. The JW®&l4 preconstruction sampling data will refine the
area that requires excavation. The soil will be excavated and transported directly to the
designated location in the Project works. The estimated excavation limits within this area are
shown on Figur&. The limits of excavation will be confirmed during the-poastruction
verification and déneation sampling activities.

If the Project works change and there is a surplus of-irip@cted soil that cannot be used as
common fill, the surplus soil will be excavated and placed directly into the waste containment
cell in accordance with the procedures discussed in Sedtiog.
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Application of the RBCs in the Project works is pending receipt o$ E&izurrence o the
development of the RBCs.

AIP will obtain a Water Licence from the NWB or amend and transfer the existing Water Licence
currently held byT Cfor the Site prior to the excavation and management of impacted soil in
the drum cache area.

5.2.1  Alternative Remedial Option for LTUS and Underlying Soil

An alternative remedial option for the PHi@pacted soil includes placement of the soil in the
on-Site waste containment cell. To accommodate the additional waste volume, the cell
footprint will increase t®b,625m? and the waste disposal capacity will increase to 7m0
The footprint of the cell is based on CR&urrent estimated volumes of wastnaterial
proposed to be placed within the c¢hlased on the Jul013 dataJunder this alternative
remedial option, with approximately 58ercent contingency built into the design. The
construction procedures and sequences for construction of the wemtéainment cell will not
differ from those presented in Sectighl.2, asde from the size of the cell.

Impacted soil will be excavated from LTU1 and LTU2 and transported directly to the waste
containment cell. If impacted soil will be stockpiled tergrily, the protocol discussed in
Sectiord.1.3 will be adhered to. The geosynthetic liners currently in place at the base of LTU1
and LTU2 will be removed and placed directly into the waste containment cell.

The top 0.15n of soil underlying LTU1 and@iW2 will be excavated and transported directly to
the designated location in the Project works. The estimated limits of the surficial excavation
within these areas are shown on Figére

Based on the depth of impact identified in test pit TR24uly2013, CRAstimatedan
excavation approximately 1@ by 10m and 1m deepwould havebeenrequired to remove the
PHCimpacted soil from this area. The soil will be excavated and transported directly to the
waste containment cell. The estimated excavation limits within this area are shown on
Figure5. This excavation area will be refined based on thegmrestruction verification and
delineationsampling completedy AIP in Jun2014.

The limits of excavation within the former FTA will be confirmed during the@nstruction
verification and déneation sampling activities.

AIP will obtain a Water Licence from the NWB or amend and transfer the existing Water Licence
currently held byl Cfor the Site prior to the excavation and management of impacted soil in
the LTUs and surrounding area.
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5.3 Arseniclmpacted Soil Adjacent to Runway

The soil sample collected from Grébgs at test pit TP15 located adjacent to the runway
contained concentrations of arsenic greater than the CCME guidediiRrcompleted addional
soil sampling in the vicinity of TP15 and arsenic concentratletectedin the test pit soil
samples were less than the applicable stalhdards. AIP has stimated that approximately
260m3 will be removed from this area.

The selected remedialption for the arsenigmpacted soil includes the development of RBCs

for arsenic concentrations in soil to validate the use of the arsemp@acted soil in secure areas

of the Project works. Through the development of the RBCs, it was concluded that all
arsenieimpacted soil could be used as common fill in areas of the Project works where the soll
will be covered with In of clean cover (soil or aggregate), or an asphalt surface. Based on
discussions with AIP, CRA understands that approximately 16b8KXill is needed in areas of

the Project works that will be covered, and as such all of the arsewpiacted soil can be used

in the Project works. The cut/fill balancetbé Project is shown on Figu2e The risk

management measures that will be agtled to when using the arsenimpacted soll

throughout the Project works are discussed in Secid.

The arsenigmpacted soil will be excavated and transported directly to the designated location
in the Project works. The estimated excavation Bm¥ithin this aredased on the Jul013
dataare shown on Figurd. The limits of excavation will be refinbgd AIP based on théune
2014data

If the design of the Project works is revised and there is a surplus of amsgracted soil that
cannot k& used as common fill, the surplus soil will be excavated and placed directly into the
waste containment cell in accordance with the procedures discussed in Sédtian

Application of the RBCs in the Project works is pending receipt o &#iaurrence a the
development of the RBCs.

AIP will obtain a Water Licence from the NWB or amend and transfer the existing Water Licence
currently held byT Cfor the Site prior to the excavation and management of arsenmacted
soil adjacent to theunway.

5.4 PAHImpacted Groundwater

The grab groundwater sample collected from test pit TP06 contained concentrations of PAH
parameters greater than the MOEable3 groundwater standards. Groundwater was
encountered during the excavation of test pit B4 approximately 1.inbgs. Based on
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information provided to CRA, excavations will be advanced to approximatetgkig® in this
area during the Project works, as such, it is likely that-FPPdgdcted groundwater will be
encountered and wilbe managed.

The selected remedial option was the development of RBCs for PAH concentrations in
groundwater to validate the acceptability of the discharge of collected groundwater to the
ground surface. A technical memorandum summarizing the development of groundrBEs
was provided to EPD under separate cover. A comparison of the RBCs to the PAH
concentrations detected in the groundwater sample collected from test pit TPO6 is provided in
Table2. As showmiTable2, two PAH parameterdénzo(a)anthracene and
indeno(1,2,3ed)pyrene)vere detected in the grab groundwater sample at concentrations
greater than the respective RBCs, and as such the groundwater collected during the Project
works in the vicinity of test TP06 wik containerized and treated prior to grod discharge.

A granular activated carbon (GAC) system will be employed as the primary groundwater
treatment system for the PAkpacted groundwater encountered during the Project works.
GAC is a carbon filtration technology that is widely used forehgoval of organic compounds
(chlorinated solvents, PCBs, PAHSs, etc.). Similar to most PAHs, benzo(a)anthracene and
indendo(1,2,3cd)pyrene have a high degree of absorbability by carbidre GAC system has
been designed to treat the impacted groundwater such that effluent concentrations of PAHs
are below the RBCs.

Groundwater collected in the excavation will be pumped to a storage container pending
treatment. Water from the storage container will be directed through the cartridge filters and
carbon filers prior to direct ground discharge. Based on the lack of groundwater encountered
across the Site during the test pitting activities, and the presence of permafrost consistently
across the Site, CRA does not anticipate that a significant volume of gvaterdwill be
encountered during excavation activities. As such, the proposed treatment system does not
include an equalization tank. If a large volume of groundwater is encountered throughout the
works, the addition of an equalization taonk holding bainsto attenuate peaks or surges to
provide a fixed flow rate to the treatment system may be required.

An alternative to using a storage contair@ran equalization tankould be the use of holding
basins.Holding basins can be constructed to managaigdwater from excavations or site
works that does not meet the groundwater RBTsvo holding basins will be constructed for
the PAHimpactedgroundwvater. One basin will be used to allow sediments to settle out of the
water, which will increase the effency of the treatment system. While one basin is settling,
the water will be pumped out of the other basin and passed through the treatment unit. It is
anticipated that the water will be allowed to settle for 1 to 2 days prior to treatment. The soil
that settles to the bottom of thénoldingbasin can be removed at the end of each construction
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season. AIP will containeritiee soil and collecsoil samples for chemical analy$ts PAHSN
order to determine the appropriatdisposal options for the soil.

Soil that meets the applicable satandards will be useds backfill in the excavatiareas. Any
soil that does notmeetthe applicable soistandardscan be disposed of in theneSitewaste
containmentcell.

Twoadditionalholding basins wilbe constructed tastoretreated water. Onceone of the
holdingbasirsisfull, AIP will collect a sample from the bagn chemical analysis of PAHSs.

Holding basins will not be filled greater than-gé&rcent of its capacity in order to

accommodate for rain events while analytical results are pending. It is anticipated that the
receipt of the analytical data will take 10 days following sample collection. The holding basins
will be monitored daily to ensure that there is no risk of overflow. In thenetleat a holding

basin is near capacity, water will be pumped to an untested holding basin, which is less than its
85-percent capacity.

Upon receivin@nalyticaldata that indicateshat the water meets theggroundwater RBCAIP

will dischargehe waterto ground surface in the location approved in W&ater licence. CRA
recommends that thelischarge area be an area with vegetation to avoid soil erosion and away
from public access area&\IP will construct additional holding basins for btik

PAHimpacted groundwateand treated wateyas needed.

The holding basins will be constructed of compacted granular berms between 0.5naumégh.
Theinterior of the berms will be lined with an oil resistant HDPE geomembrane to hold the
water. For ease of castruction, the basin will be the width of a roll of the geomembrane, and
as long as is needed to hdlie desired volumeas determined by AlPThe geomembraa will
not require any welding.

At the end of each construction period, AIP will fill all basins with treated va@gvercentof

its holding capacitytp hold the liner in placeluring winter months The holding basins will be
inspected at the commencement of each construction season to ensure that the liners are still
in place and provide a water tight sdat the basin AIP will decommissiohe holdingbasins

at the end of the Pject.

A procesdlow diagram for the GAC system is showrnFagure6 and consists of the following
components:
Oil/Water Separator (Optional)

The oil/water separator (OWS) has been included as an optional @&wen that the samples
were not analyzed for Oil and Greg€&&G), the presence of free oils in the groundwater is
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currently unknown; however, CRA did not observe the presence of a sheen on the groundwater
and does not anticipate the presence of free oils in the groundwater. If future characterization
of the influent groundwater identifies elevated levels of O&G, CRA recommends that an OWS
be included in the treatment system for protection of the downstream carbon treatment units.

Influent groundwater will be conveyed from the storage container to the OWS for removal of
free oils. Free oils will be collected and disposed of in the waste containment cell as necessary.

Cartridge Filtration

Cartridge filtration provides particulate removal prior to GAC filtration. The cartridge filters will
be used to remove larger particles that might otherwise reduce the effectiveness of the carbon
filters. Itis anticipated that two cartridge filters (Bticron and Smicron) will be used in series

to filter the groundwater. Pressure monitoring shall be undertaken at the cartridges to
determine the necessity for cartridge replacement.

GAC system

A GAC system will be used to remove the PAHs that may be found at levels above their
respective RBCs in the influent groundwater. The GAC system will include multiple carbon
units,operated in series such that flow can be directed from one filter to another as the carbon
is spent to ensure continuous operation and consistent effluent quality. It will be necessary to
monitor the effluent from each carbon unit throughout the duration of the groundwater
treatment activities to ensure that the system is successfully reducing PAH concentrations
below respective RBCs.

As discussed in Sectidt®2, application of the RBCs in the Project works is pending receipt of
EPDs concurrence o the development of the RBCs.

AIP will obtain a Water Licence from the NWB or amend and transfer the existing Water Licence
currently held byT Cfor the Site prior to the discharge of the treated groundwater to the
environment.

Prior to discharge of the treatewater, AIP will collect samples of the treaént system
effluent for PAH analysis. This data will be useddmonstrate that the treatment unit has
effectivelyremoved the PAH impacts from the growmater. Treatment water will be held in
the holding ontainer or basins until analytical dasae received. AIP understands that the
Water Licence obtained for the Site will outline the sampling frequency required throughout
the operation of the treatment unit. AIP will provide the analytical data of thated waterto
the local Water Inspector of the Aboriginal Affairs and Northern Deveéopt Canada (AANDC)
at least 24hours prior to discharge of the watemnnless otherwise noted in the Water Licence
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AIP understands that the AANDC Water Inspector has the authority to enforce the terms and
conditions of the Water Licence.
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All of Which is Respectfully Submitted,
CONESTOGROVERS & ASSOCIATES

Lindsay Shepherd, Eng.
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INDUSTRIAL), CANADIAN COUNCIL OF MINISTERS OF THE ENVIRONMENT (1997, UPDATED 2011).
EXCEEDANCE 2. ENVIRONMENTAL GUIDELINE FOR CONTAMINATED SITE REMEDIATION (TIER 1 INDUSTRIAL FOR 7 0.50 1.00 10264.66 || SO I L AN D G RO U N DWATE R EXC E E DAN C ES
GROUNDWATER SAMPLE FOR COARSE-GRAINED SOIL), DEPARTMENT OF ENVIRONMENT, GOVERNMENT OF NUNAVUT (2009). s 100 150 7629.15
SOIL SAMPLE 3. SOIL, GROUNDWATER AND SEDIMENT STANDARDS FOR USE UNDER PART XV.1 OF THE i i i [ SOI L AN D GROUNDWATER MANAGEMENT PLAN
ENVIRONMENTAL PROTECTION ACT (ONTARIO MOE, 2011), TABLE 3: FULL DEPTH GENERIC SITE 9 1.50 2.00 4940.87
J ANALYTE CONCENTRATION CONDITION STANDARDS IN A NON-POTABLE GROUNDWATER CONDITION. IQALU |T |NTERNAT|ONAL AI RPORT
IS ESTIMATED 4. APPROXIMATE DEPTH OF PROJECT WORKS, AS PROVIDED BY AIP. 10 2.00 [ 99999.00 | 4169.69 || /qa/[j/'f NUﬂa vut
— y

82415-50(005)GN-WA001 AUG 15/2014
















































































































