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E NMENTAL S E

DISCLAIMER

This report has been prepared by UMA Engineering Ltd. ("UMA") for the benefit of CLIENT. The
information and data contained herein, including without limitation the results of any sampling and
analyses conducted by UMA pursuant to its Agreement with CLIENT, represent UMA's best
professional judgement in light of the knowledge and information available to UMA at the time of
preparation. Although every effort has been made to confirm that all such information and data is
factual, complete and accurate, UMA makes no guarantees or warranties whatsoever, whether
expressed or implied, with respect to such information or data and UMA accepts no responsibility
for any injury, loss or damage arising therefrom or related thereto.

UMA shall not by the act of issuing this report be deemed to have represented thereby that any
sampling and analyses conducted by it have been exhaustive or will identify all contamination at the
site, and persons relying on the results thereof do so at their own risk.

Except as required by law, this report and the information and data contained herein are to be
treated as confidential and, unless otherwise agreed to by UMA and CLIENT, may be used and
relied upon only by CLIENT, its officers and employees, subject to the limitations set forth in the
preceding paragraphs. UMA denies any liability whatsoever to other parties who may obtain access
to this report for any injury, loss or damage suffered by such parties arising from their use of, or
reliance upon, this report or any of its contents without the express written consent of UMA and
CLIENT.

(UMA:2000-03-24) Page 1 of 1
© UMA Group Ltd. All Rights Reserved.
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1. PROPONENT

DEW Line Clean Up
Project Management Office

Defence Construction Canada

(on behalf of the Director General Environment, Department of National Defence)

Place de Ville, Tower B
112 Kent Street, 17® Floor
OTTAWA ON K1A 0K3

Contacts regarding this application:

Defen n ion

Mr. Scott Hamilton, DEW Line Clean Up Environmental Officer,

Tel: (613) 998 - 4583
Fax: (613) 998 - 1061
E-mail: HAMILTSC@dcc-cdc.ge.ca

UMA Engineering Ltd.

Ms. Eva Schulz, P.Ag., Environmental Scientist
UMA Engineering Ltd.

2540 Kensington Road NW

Calgary, Alberta T2N 383

Tel: (403) 270 - 9200

Fax: (403) 270 — 0399

E-mail: eschulz@umagroup.com
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2. PROJECT LOCATION

The DYE-M, Cape Dyer Distant Early Warning (DEW) Line site is one of the 21 Department of
National Defence (DND) DEW Line sites to be cleaned up as part of the DEW Line Clean Up
Project. DYE-M (66° 39' N, 61° 21' W) is located on the easternmost point of Baffin Island of the
Nunavut Territory. The site is currently remotely operated by the Canadian DND as part of the
North Warning System as a Long Range Radar site. The radar station of the DEW line system is

situated on a DND reserve on Crown Lands.

The station is about 15 km inland from the Sunneshine Fiord shore. The main site facilities are
located atop a summit, approximately 20 km east-northeast of the Airstrip and Lower Camp Area.
The main DEW site is connected by road to the lower camp, where petroleum, oil and lubricant
(POL) storage, vehicle maintenance, and airstrip facilities were located. The Beach Area facilities

consist of POL storage facilities, and open storage areas.

Selected drawings showing the project location are in Appendix I.

249 R388
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3. PROJECT DESCRIPTION

3.1 Background

The DYE-M site was constructed in 1958 as part of the Distant Early Warning (DEW) Line and
operated until the early 1990’s. The site was decommissioned in the fall of 1992 following
construction of a Long Range Radar (LRR) site. As one of the “main” sites in the distance early
warning radar line, the extent of site activities, contaminant releases, and materials disposal at DYE-
M was much greater than at adjacent “auxiliary” sites such as the Broughton Island (FOX-5) DEW

Line site.

Site investigations were carried out at DYE-M in 1990 as part of a preliminary assessment of the
environmental status of DEW Line installations (ESG, 1991). Several areas were found to be
contaminated with PCBs, nickel, lead, chromium and/or zinc. Many of these areas, however, were
sufficiently removed from Davis Strait or Sunneshine Fiord that migration of contaminants to the
sea would be unlikely. A large, partially buried and eroding dump, the Lower Camp Landfill — West,
located in a ravine near the DYE-M lower site was situated in a runoff area subjected to high
seasonal flows. Soil samples taken from the dump were contaminated with PCBs, copper, lead and
zinc. The potential for contaminant migration into Sunneshine Fjord was demonstrated by the
presence of detectable PCB levels (0.37 ppb, or pug/L) in a water sample collected downstream from

the Lower Camp Landfill - West, and immediately adjacent to Sunneshine Fiord.

In 1993 and 1994, studies were undertaken to assess the environmental consequences of possible
debris disposal in the marine environment (refer to Appendix II). The 1993 study focussed on
Cambridge Bay, while the 1994 study focussed on former military sites along the eastern coast of
Baffin Island, including Resolution Island, Iqaluit, Cape Dyer, and Kivitoo. Therefore, good
information exists on the marine habitat in Exeter Bay, adjacent to the DYE-M lower camp and

shorefront areas requiring remediation.

21 R388
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4. PROJECT ACTIVITIES

The overall intent of the proposed clean up is to provide a remedy for previous activities that
occurred as a result of the operation of the former DEW Line Site and associated facilities,
specifically with regard to the release of physical debris and/or contaminants into the environment,
including the adjacent marine and freshwater environment. The existing site conditions are a result

of historical and cumulative operational activities over several decades.

Details of the construction activities are provided on the drawings in Appendix I. In general, during
the construction phase of the clean up, existing facilities no longer required for the operation of the
North Warning System will be demolished. The demolition wastes will be segregated into hazardous
and non-hazardous materials and disposed of appropriately. Contaminated soils identified during
the previous site investigations will be excavated and properly disposed of in on-site engineered
landfills or at off-site facilities. Scattered surface and partially buried debris on the site will also be
collected and disposed of. New engineered landfills will be constructed to contain the non-
hazardous contaminated soil and demolition waste generated during the clean up. Existing landfills
within the site will be remediated, as required. Disturbed areas will be physically restored to a stable

condition shaped to match the existing terrain.

The specific work activities detailed in this report that are directly related to the project review for
compliance with the Fisheries Act are the remediation of the Beach Landfill-North and associated
debris areas; the Construction Camp Debris Area — South; and the Lower Camp Landfill — West.
These landfills and debris areas are located directly adjacent to either marine or freshwater
environments. In the case of the Construction Camp Debris Area — South, the toe of the debris

area is in the intertidal zone of Sunnshine Fiord. A description of each area is provided in Section 5.

Photographs of the above-noted landfills and debris areas are presented in Appendix III.

4.1 R388
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Project Review Information on the
Clean Up of the DYE-M (Cape Dyer)
DEW Line Site

5. CONSTRUCTION PLANS

5.1 Project Scheduling

Clean up activities at the DYE-M site are scheduled to commence in July 2004 and will be
completed in October 2011. The majority of work activity on site will occur during the summer

months of July through to September.

The remediation activities are contingent on construction of the Tier II, Non-Hazardous, and
Landfarm facilities.

All landfill and remedial excavations not completed during the work season will be closed and
temporary containment structures will be removed each season prior to suspending work for the

winter.
5.2 Landfill Descriptions

The following sections include details regarding the existing conditions of the work sites.
5.2.1 Beach Landfill - North

The Beach Landfill North is located at the northern end of the beach landing area, adjacent to an
un-named stream (see Drawings 102, 104, and 115). The landfill area has a well-defined crest on its
north and west edges. A large pile of surface debris is located at the landfill crest. The topography
generally slopes down to the southwest towards Exeter Bay. The surface area of the landfill is
approximately 3000 m®. There was no contaminated surface soils identified; however, there was
evidence of leachate from the landfill. The cover of the landfill consists of highly erodible, fine-
grained materials. Exposed, partially buried debris is present over 50% of the landfill surface. The

5.1 R388
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5.3 Construction Method

The remediation of the Beach Landfill — North, the Construction Camp Debris Area — South and
the Lower Camp Landfill - West will consist of excavating all debris and impacted soils. The final
depth of excavation along the shore will be determined, in part, by the occurrence of frozen ground
and/or bedrock. The debris and impacted soils will be disposed of in on-site constructed landfills,

remediated in an on-site landfarm treatment area or, when necessary, transported off-site for
disposal.

The excavations will be backfilled with granular material obtained from local borrow sources. The
granular fill will consist of suitably sized material with a minimum content of fine particles. The
disturbed area will be graded to a stable contoured condition with positive surface drainage. A
detailed description of the remediation activity at DYE-M is contained in the NIRB submission for
the project (UMA 2003).

Tracked excavators will excavate the debris material and impacted soils. Tandem trucks will
transport the excavated and granular fill material. Tracked excavators and small crawler tractors will

be used to move and place granular fill material during site restoration activities.

Additional work associated with the excavation and removal of contaminated soils and debris within

these areas will include the following:

. Deployment of floating silt curtains and absorbent booms, as necessary, along the water side
perimeter of the work area prior to any excavation activities. These measures will be

removed upon completion of each season of the work activity;

o Installation of silt fences to control erosion and sedimentation prior to excavation in upland
areas;
J Collection of phase separated petroleum product, if encountered during excavation;

5.3 R388
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Project Review Information on the
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6. NAVIGATION

During site remedial activities conducted in shore and near-shore areas, temporary containment
structures including floating silt curtains and hydrocarbon booms will be installed at various
locations adjacent to the work sites. Suitable identification markings and buoys will be installed as
necessary, to provide advance warning of the temporary obstructions for any watercraft in the
immediate area. The containment structures and warning devices at the work sites will be promptly

removed each season following the completion of the related work activities.

The near shore areas adjacent to the work area are not ordinarily used for local traditional activities
such as hunting and fishing or transportation. The impact of the temporary containment structures

on navigation will be localized, short term and negligible.
The Department of Fisheries and Oceans — Canadian Coast Guard, in accordance with the

Navigable Waters Protection Act (NWPA) will be requested to review the project regarding

navigability concerns.

6.1 R388
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7. FISH AND FISH HABITAT
71 Background

This section discusses aspects of the supratidal, intertidal and subtidal zones of Sunneshine Fjord
adjacent to areas identified for remediation at DYE-M Lower Site and Beach Areas, with a focus on
the protection and enhancement of fish habitat during and after site remediation activities as

summarized in Sections 4 and 5.

In addition, one aspect of the site remediation that is atypical relative to many other Canadian DEW
Line sites is the presence of a watercourse that cuts through one major and one slightly less
extensive landfill area, both of which would be disturbed during remediation activities. This
seasonally active watercourse flows into Sunneshine Fjord at a point where the Beach Landfill -
North is located. The major debris area targeted for remediation within and adjacent to the stream
channel is located inland at an elevation of about 268 to 284 m ASL. The second less extensive area
(Debris area No. 6/Beach Landfill North) is located at the mouth of the stream, extending into the
intertidal zone, and primarily south of the active channel. The affected estuarine and freshwater area

merit a separate discussion as estuarine and freshwater fisheries habitat.
7.2 Biophysical Attributes of Intertidal and Subtidal Areas Adjacent to DYE-M

Sheer cliffs line the coast near the summit, where the DYE-M Upper Site is located, some rising to
over 600 m in height. The area is underlain by granite gneiss, granite and migmatite. Small pockets
of soil are present in some areas of the site, allowing for minimal vegetation growth, primarily
drought tolerant species such as Dryas sp. and Saxifraga sp. The shear slope of the supralittoral,
littoral, and sublittoral zones has precluded the accumulation of substantive contaminated soil

masses and physical debris, and remediation works are not currently proposed for the nearshore

areas adjacent to DYE-M Upper Site in 2004.

7.1 R388
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provides evidence that relatively large swells can enter the mouth of the fiord and propagate

headward, despite the relatively protected nature of the site.”

Syvitski et al. (1989) conducted a study of the bottom-dwelling macrobenthos of Sunneshine Fjord

and nine other arctic fiords. According to these authors —

“Cluster analysis of the benthos from ten Baffin Island fjords defines six faunal associations.
The macrotidal Sunneshine Fiord has a shallow kelp-related Isopod Association. Cambridge
Fiord supports a shallow Onuphid Association controlled by gravel from dropstones. A
widespread Portlandia Association typified the shallow zones of more recently glaciated
fiords where sedimentation rates are high. An Ophiuroid-Anemone Association was defined
from current-affected submarine channel environments. A Maldanid Association covered
the greatest area in all fiords and passed into an Elasipod Association in the deepest water in
Cambridge Fiord. Fiord-head faunas are used to model ecological changes accompanying
glacier retreat, from monospecific Portlandia, through mature Portlandia Association to

Onuphid Association accompanied by diverse filter feeders and herbivores.”
Overall, Sunneshine Fiord is at an early successional stage with regard to glacial retreat.

Bright et al. (1995) briefly describes attempts by divers to capture shallow water macrobenthic
species in Sunneshine Fiord and elsewhere, in order to obtain samples of the analysis of
contaminant bioaccumulation (e.g. PCBs). Biota collected in 1994 from Sunneshine Fiord, adjacent
to DYE-M Lower Site included —

. Short-hom sculpins (Myoxocgpablus scorpius), by gill net;
. Fish doctor (Gymnelus viridis), by SCUBA;

. Isopods (Saduria entomon), by SCUBA;

. Brittle stars (ophiuroids), by SCUBA; and
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the Baffin Island continental shelf and in east Greenland fiords, reflecting the broad
environmental tolerances of the organisms constituting the benthic associations.
Deposit-feeding organisms dominate the fiord macrobenthos, notably nuculanid

bivalves, ophiuroid echinoderms and elasipod holothurians.”

A major controlling factor for viable fish, other faunal and macroalgal habitat in the coastal zone is
expected to be the presence of sea ice, which is present most of the year. Annual marginal sea ice
exerts a very direct influence on arctic intertidal and shallow subtidal communities by virtue of the
extreme physical scouring that it causes. Such scouring may be further exacerbated in areas with
higher maximum tidal amplitudes such as occur along the southeast coast of Baffin Island; for
example, Frobisher Bay. In areas such as Sunneshine Fjord with a moderate tidal amplitude, the
scouring and physical exclusion of sessile and infaunal macrofauna as well as macroalgal species is
often extreme at vertical zones influenced by scouring from annual ice of up to 2 m thickness or
more. Wind-generated waves further tend to increase extent of the zone of ice scour. Another
phenomenon that limits the biological value of intertidal and shallow subtidal habitat is the tendency
of nearshore ice to extend into cobble to silt sediments through the freezing of sediment interstitial
water (formation of anchor ice), followed by bulk removal of sediments during break-up periods

when rafted ice is blown offshore.

The net result of the extreme ice-related physical disturbance in the intertidal zone and shallow
subtidal zone is that there are few, if any, permanent or multi-year resident species, including
otherwise hardy macroalgal species such as Fucus or laminarians. The area can be used transiently by
some marine animals, especially during the brief summer period, but there is a very low productivity
of this zone in most coastal areas, given a very limited primary productivity or presence of substrates
that might accumulate organic carbon in support of various types of secondary productivity. A
limited number of coastal embayments and estuaries provide an exception to this rule, since the
conditions exist for localized eutrophication based on terrigenous runoff (Weslawski ez a, 1999); for

example, from bird colonies or riverine inputs. Countering this effect, however, and influencing
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Common to virtually all available studies except one (Feder ez 4/ 1994), the abundance and diversity
of benthic invertebrates and fish has been observed to increase from shallower to deeper depths on
the continental shelf, and from areas of freshwater and glacial sediment release to areas farther
removed, in a pattern that is often correlated with sediment particle size sorting during deposition
(higher to lower energy environments) (Aitken and Fournier, 1993; Denisenko e a/, 1999; Jirgensen
et al, 1999; Starmans e al., 1999; Weslawski 4/, 1999). According to Feder ez al, observed differences
in diversity between shallow and deeper areas in the Chukchi Sea were not related to differences in
sediment sorting. Instead, regional diversity differences were deemed to be related to greater
environmental stresses (e.g. ice gouging, wave-current action, marine-mammal feeding activities)

inshore than offshore.

In general, the Canadian Arctic is typified by very few marine fauna that are endemic species, with

the majority of fauna being circumpolar or Atlantic and Pacific taxa that also occur in the arctic.

Few fish species are expected to utilize the shallow subtidal area in the vicinity of DYE-M as
brooding or nursery areas. Such species may utilize especially deeper subtidal areas for foraging on
scavenging and predatory amphipods, mysids, shrimp, errantiate and sedentariate polychaete worms
such as Pectinana, soft-shell clam siphons, sea butterflies (Clone and Limacina), and a range of other
invertebrates. The deeper subtidal community 1s also likely to be occupied by other invertebrate
filter feeders such as sea cucumbers, ophiuroids, and bivalves such as Mytilus edulis, Hiatella arctica,
and Mya truncata. In deeper more uniform areas, and over soft silt-clay sediments, brittle stars often

comprise the major portion of macrofaunal biomass- and this is certainly true for Sunneshine Fjord.
7.3  Biophysical Attributes of Freshwater and Estuarine Environments at DYE-M

Detailed assessments of the estuarine habitat at the mouth of the “Ravine Watercourse” have not

been completed, although informal observations of this area were completed during the 1994
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The extreme slopes of the streambed (>20% rise over run) at a distance approximately 200 m inland
likely preclude the upstream migration of arctic char. For any particular stream reach, the streambed
slope is expected to exert significant control over the hydraulic and biological characteristics
(Montgomery and Buffington, 1993). For a temperate environment, Montgomery and Buffington

(1993) noted the following slope — stream channel correspondence:

J Gradient less than 2%: conditions favouring formation of pool riffle channels;
. Gradient 1 to 3%: formation of plane bed channels;

. Gradient 3 to 8%: conditions favouring formation of step pool channels;

. Gradient 8 to 30%: conditions correlated with cascade channels; and

o Gradients > 20%: colluvial channel formation.
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